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STUDY OF THE GAS FLOW THROUGH THE PRESSURE PORT
IN A GAS-OPERATED SMALL ARMS AUTOMATIC WEAPON

BY

SIDNEY GOLDSTEIN
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ABSTRACT

Data from experimental tests on the flow of the gases through the
pressure port in 5.56mm test barrel was obtained and studied. A theoretical
model was developed to describe both the nonsteady flow which occurs when
the projectile first passes the port and the quasisteady flow following
port opening. A one dimensional model which uses the method of characteris-
tics is used to describe the nonsteady flow and a tw? dimensional com-
pressible potential flow solution using the Karmen-TSienlbressure

correction formula is used to describe the quasisteady flow.



INTRODUCTION

Although the importance of proper gas port design in determining the
cycling kinematics of gas operated small arms weapons has long been recognized,
only a limited effort has been spent in recent years to describe the gas flow
through the port in a rifle barrel. Most of the work done to datel’2 uses
emperical data from incompressible flow measurements to obtain various loss
factors which @pp then used to describe the flow from the rifle bore through the
pressure port. This approach has certain inherent limitations which have becone
apparent from recent testing ef=pee—flow-throush—pressure—ports. These tests,
Jh;ﬁh are described later in this repor?,aa& indicate the following:
1. When the projectile passes the poqt, the flow of the gases through
the port becomes nonsteady and a rarefaction wave is transmitted back into the barrel.
2. The duration of this nonsteady flow is dependent to the magnitude of the
port area and the velocity of the projectile when it passes the port.
3. The flow of the gases through théqgubsequent to the projectile passage
appears to be characteristic of quasi-steady compressible flow.
The models which use incompressible loss factors have neglected to account
for this nonsteady flow.* In addition, many designs of modern gas operated

weapons employ gas ports which remove gases from the barrel at angles other

*
This nonsteady gas port flow has sometimes been incorrectly identified as
instrumentation problems.

L. "The Gas Flow in Gas-Operated Weapons", by J.H. Spurk, BRL Report No. 1475,
> Feb 1970.

"Weapon Dynamics-Gas Dynamcis Study", by E.W. Beans, The Ohio State Research
Foundation, Columbus Ohio, Contract DAAF03-70-C-003. A!gg} 7@55”,53/ Kffarr
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than normalﬂu}to the axis. For example, the 6mm Rodman SAW weapon has two

direction of Llow 102 ~
i i q . ! ow'
prots which are inclined approximately 139° and 133° from theC;;£~e£ the F w2

e Impmgtmént Systems nd TappPer  Systtms are alig Cxamlés (7 toey Type,
barrel.. Thege appears to be several advantages for having gas ports at angles ' .

to the barrel axis greater than 90°. TWD J‘F 'rl\-!.'S'P are .

1. Less gas foulinéﬁﬁgui%’be transmitted through the port to the gas
transmission system which cycles the weapon. Brooks*¥has shown that the
ncut-off" size (rg) for a particle passing through the gas port is dependent
on the radius of curvature of the particle path (i.e., the greater radius of
curvature (R) the greater the size particle which can be transmitted.) Thus,
by making the port at a sharp angle to the axis of the bore, the radius of
curvature %;g be decreased, thereby decreasing the size and correspondingly

the number of particles passing through the port.

arms l r——
=— /2 Vv-uR
rs V ‘y‘:{ —%“
8. = density of the solid particle s
size

T = "cut-off" veleeity of solid particle
/Ll= gas viscosity

R = radius of curvature of the particle path

iF= the transverse component of the gas velocity

r.
\/= the magnitude of the gas velocity in the barrel at the port location
In view of the above equation, one would try to design a port which would
give the smallest transverse velocity (4 and smallest radius of curvature (R).
2. Less gilding metal would be removed from the bullet jacket and transmitted
through the port. It is believed that when the port is drilled in the barrel, the

lands provide a cutting edge which removes metal when the projectile passes. By
Prilling the port at a large angle to the barrel axis is believed to help prevent

the top of the barrel lands from removing an excessive amount of gilding metal from
the projectile.

¥* Semiemperical Model for Predicting the Upper Size of Solid Particles Migrating
From the Barrel to the Gas Tube of the M16Al Rifle", by W. B. Brooks, FA, Report
. R-2018, Aug 1971. asdl - 4=
¥ L'&'M/Mw-wwf/;, tjf’s’rj £ Qmpdbo; *2/ (ra:"} Sﬂwpg_ Hutiwaru Q/"ﬁ’h/«'(:.as‘ CAMEP 706 b
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EXPERIMENTAL TEST PROGRAM
vsing the Mrc Test-barre/

The experimental test program/gg;sisted of two phases. 1In the first

phase (I), the gases at the pressure port was allowed to escape to the
atmosphere - the pressure at the port opposite the port hole was measured.
In the second phase (II) a plenium or collecting chamber was located
downstream of the port and the pressure in both the chamber and at the
port opposite the chamber were measured. Two different port holes were
tried (a .089 inch diameter hole and a .060 inch diameter hole). The
volume of the collecting chamber was approximately 0.14 in.3 and it was

lcoated at 11.6 inches of projectile travel.
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AMMUNITION/CYCLING MECHANISM INTERACTION

5,56MM PRESSURE PORT HOLE STUDY

Because 5.56mm ammuhigég? is used in gas operated weapon systems
G.e, M16A1 rifle) any study of “the ammunition/cycling mechanism interaction

for this caliber ammunition must of neééasi;y include a detailed analysis

“'-.

of the transmission of the gas,ehergy from the rifle barrel to the bolt

carrier group. Accord;ngly, a test was designed to bettenwgfderstand the

effect of the pressure port hole in the cycling operation of thé-Ml6
/
weapon sygtem, This test sought to measure the pressure at the port
,/

- \
iogafién in a: 5.56mm test barrelounder conditions <imilar To thar oy theKifle,
’ ST L e Ll = N

b J——

TEST PROCEDURE FOR FHAYE T R

Three holes were drilled in the barrel to accept Kistler 217c pressure
gages*, One, (#1), wvas located at the port and had an opening to the barrel
of diameter 0,060 inches and a length of 0.050 inches. Another , (#2),
was also located at the port 180° from the first and had an opening of
dimaeter 0.093 inches and a length of 0,050 inches. A third was positioned
at the case mouth loeation. This had a diameter of 0.60" and a length of 0.10".

Because of limitation of time and funds only a small sample size was
fired in each test. It was believed that this was adequate for indicating
qualitative differences in the shape of the pressure time curves at the port

location. These differences were indeed evidenced.

€
*Seea&« for a list of the instrumentation.



Table

The results of the testing are shown in 'Il, Frankford
me%ml?
Arsena roof Testing Record, 5,56mm Port Hole Study., In the first

part of the program, test (#1), ten rounds were fired 1n the barrel and
timiB S WEp e

b ALCh L
meéasurad,

pressure was taken at the case mouth position only. / The two port holes

Weap an
were plugged. This was done to check out the, 1nstruﬁentat10n and also
_.r 7“ | a-fﬂ n,p PR

to/determine the effeﬁf if any, gf/port pressure and case mouth pressure.
See Fig, 1 for a sample of the results of Test #l, Muzzle exit occurs at
1,163 milliseconds from the beginning of sweep and is observed by the decrease
in intensity of the sweep.

Test {#2 measured the pressure at the case mouth location and at port

#1 (.060" diameter and ,050" length). Port #2 was plugged during this test,

See Fig, 2 for sample of the results of Test #2. _— . Prorda “iaas b B L)
g8 s lndine Sl 2 e

]
’

Test #3 had exactly the same arrangement , See Fig., 3 for sample of
the results of Test #3,

Test f##4 measured the pressures at the case mouth location and also at
Port #2, Port #1 was plugged during this test. Fig. 4 shows the results of
this test,

Test #5 measured the pressures at the case mouth and also at

Port #2, Port #1 was kept opened. Fig, #5 shows the results of this test.




INSTRUMENTATION

Kistler Model 217C pressure transducers were used to obtain pressure
time information at both the case mouth and port locations. These have
been used extensively for ballistic testing of small arms ammunition*,
The gage used at the case mouth location made use of a thermal protector,
This is a small perforated disk which fits over the sensing element and
protects it from the thermal shock, This was believed necessary because
of the high flame temperature of the propellant gas at this location and
because of the length of time pressure was being measured at this point.
The thermal protector was not used for the gage at the port because it has
been found that at this location in the barrel residue collects on it and it
may therefore yield faulty information. It was believed that the error of
the gage due to thermal sensitivity would be less than the error due to
residue collecting on the thermal disk. The gage hole for the pressure
transducer at the case mouth had a diameter of 0,060" and length of 0.100",
The diameter of the port hole was varied between 0,060 and 0.093 (see "Test Pro-
cedure') . Eiectronic filters were used with these gages, Although the filters
reduced peak pressure at the port from about 1,000 to 2,000 psi, it was
nevertheless considered necessary to use it in order to eliminate cavity

resonance and overshoot., Reproducibility of the pressure-time trace was

*Data for this study was obtained by Mr, John Mikulich, k4000, Frankford

Arsenal,



considered more important in order to compare results at the port for
different testing conditions (i.e, different port hole sizes). Thus the

filter was used. Table I contains a list of the instrumentation used,



TABLE I A

INSTRUMENTATION LIST

Kistler Instrumentation Corporation (KIC) Ballistic Pressure
Transducers (2 ea)

Kistler 503D148 Charge/Piezotron Amplifiers (2 ea)

Electronic Fileers - 20KHZ (-3db @ 20 KHZ, 12db/octave attenuation)

Oscilloscope = 565 Tektronex with 3A3 Vertical Amplifiers

o



EXPERIMENTAL RESULTS /os - .2~ T

1. Test #1 revealed that the system tested was operating with” the

requirements for acceptance of 5.56mm ammunition.

2. A comparison of test #2 (which used a gage hole D = ,060" and
L = .050 at the port) with test #4 (which uses a gage hole D = .093"
and L = .050 at the port) indicates that the pressure measured at the

port is greater by about 500 psi for the smaller diameter gage hole.

3. A comparison of test #2 and test #3 (same as test #2, but with plug
removed from port #2) reveals that the average peak port pressure has
decreased by about 1400 psi as a result of the flow of gas out of port #2.
For this small sample size no significant change in muzzle velocity is
observed.

4. A comparison of test #3 and test #5 reveals that although there is no
significant change in the magnitute of the port pressure, there is a marked
difference between the shape of the curves. It may be seen that the
inflection point in the port pressure-time curve occurs much earlier for
test #5 where the vent hole size is smaller (i.e. 0.60"D). Correspondingly,

the inflection point for test #3 occurs almost at muzzle exit.

TRy A P



Figure 6 shows pressure-time curves taken in an M16 rifle at the
case mouth, port and bolt cavity. This record was taken several years
ago during a different test program, and used a Kistler 607 Gage at the
port location. The same basic characteristics of the curves in Tests
#3 and 5 are evident. The inflection point in the port pressure-time
curve comes soon after peak pressure. The diameter of the port
in the service weapon is .092 inches. However, the location of the

(

pressure transducer in the service weapon is 90 from the axis of the

port. The pressure transducer in test #3 and #5 was located 180 from

the axis of the port. This difference in orientation of the gage together

with the differences in the types of gases themselves may also contribute

to the difference in the magnitude of the pressure. (i.e., 13,300 psi

vs. 10,700 psi).



|
|

60,000 psi

.

Test #1, Rd #2

Case Mouth Pressure,(Port #1 &
Port #2 Plugged)

Peak Pressure 47,800 psi
Sweep Time 0.1 ms/time dot
Muzzle Velocity 3230 f/s

FIGURE #1
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60,000 psi

l 15,000 psi

fe——1ms ——>f

Test #2, Rd #13

Case Mouth Pressure, Port #1
(Port #2 Plugged)

Sweep Time 1.0 ms/time dot
Muzzle Velocity 3230 f/s
Peak Pressure:
1. Case mouth 49,000 psi
2. Port #1, 14,500 psi

FIGURE #2

14



60, 000 psi

' 15,000 psi

l!.q.__.. —Imys __)__4

Test #3, Rd #20

Case Mouth Pressure, Port #1
(Port #2 Opened)

Sweep Time 1.0 ms/time dot
Muzzle Velocity 3205 f/s
Peak Pressure:
1. Case Mouth 48,000 psi
2. Port #1 13,300 psi

FIGURE #3
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60,000 psi

15,000 psi

ol
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Test #4, Rd #22

Case Mouth Pressure, Port #2
(Port #1 Plugged)

Sweep Time 1.0 ms/time dot
Muzzle Velocity 3288 f/s

Peak Pressure:
1. Case Mouth 47,000 psi
2. Port #2 14,100 psi

FIGURE #4

16



60,000 psi

15,000 psi

L
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Test #5, Rd #27

Case Mouth Pressure, Port #2
(Port #1 Opened)

Sweep Time 1.0 ms/time dot
Muzzle Velocity 3228 f/s
Peak Pressure:
1. Case Mouth 49,000 psi
2. Port #2 13,000 psi

FIGURE #5

17



-
Case Mouth, Port & Bolt Cavity Pressures ;En

Sweep Time .3ms/cm

Peak Pressure:
1. Case Mouth 48,000 psi
2. Port 10,700 psi
3. Bolt Cavity 2,100 psi

FIGURE #6
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Table 1B Coontinyed)

FRAMKFORD ARSERAL

PROPELLART § “ngineering Proof Testing Record | AMMUN I TION
TYPE WC 844 EgTEST Velocity, Chamber & Port Pressure, LOT 5.56-001
ARMY LOT 46614 N Action Time T TIRYPE MIU3 R
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TEST PROCEDURE FOR PHASE II

The important difference between Phase I and Phase II is that a plenum

or gas port collecting chamber was used in Phase II whereas in Phase I the

gas through the port was vented to the atmosphere. The Frankford Arsenal

Automatic Range Management System* (ARMS) was used during Phase II to record,

digitize, integrate and plot the experimental data. Figure 7 shows the

pressure at the case mouth and port when the .089" diameter hole is plugged.

NoEieemshaﬁiﬁz;efactiuﬂmismevédent.

A
Wb T
N

%
This system was developed under Contract DAAA-25-74-C 0202. The

contract was supervised by Mr. F. Stowell formerly of the Test and Evaluation

Office, Technical Support Directorate, Frankford Arsenal.



It may be noticed that the rarefaction which occurred when the gases
vented to the atmosphere (Phase I) is now missing. Table II shows a
printout from the ARMS system containing the results of a 10 round program
with the .089" hole plugged as in Figure’?l Both case mouth pressure and
port pressues (peak and integral values) are shown. The Modified A.T. is
the time from sweep initiation until the projectile reaches the port.
Figure 8 is the ARMS plot of the case mouth pressure from Table Ji%

Figure 9 is the ARMS plot of the port pressure from Table II. Figure 8/{shows
the pressure-time traces at the case mouth position, the port position

and in the plenum chamber when the 0.060 inch diameter port was used in the
test. TableJXIE shows a printout from the ARMS system containing the
results of a 10 round program with a .060" diameter hole which vents to the
Plenum chamber. Figure 10 is ARMS plot of the case mouth pressure taken
from Tablé III. Figure 11 is an ARMS plot of the port pressure taken from
Table IITI. Figure 12 is an ARMS plot of the plenum pressure taken from
Table III. Figure 13 shows the pressure-time traces when the 0.089 inch
diameter hole was used in the test. Table IV shows the computer printout
from the ARMS system containing the results of a 10 round program with

a 0.089" diameter hole which vents to the plenum chamber. Figure 14 is an
ARMS plot of the case mouth pressure taken from Table IV. Figure 15 is

an ARMS plot of the port pressure taken from Table IV. Figure 16 is

an ARMS plot of the plenum chamber pressure taken from Table IV.

~ A3 -




Kd#4 089" Hole /D/(/ygeq/

EM = Cace Movth Ca.//éraz‘-/b/// SH4)A KFPSI
Po = Port Calibration /6,236 KPSI

F|GURE /

24
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THEOQORY
The formulation of any complete theory on the gas flow through the

pressure port in a gas operated small arms weapon is a very difficult problem.
The initial flow field may be characterized as three-dimensional, compress-
able non-steady flow. Beans* has done work describing the flow of gas through
a rifle port. He has developed a technique for describing thiaigg;éz;ﬁ flow
by using quasisteady incompressable turbulent flow model which employs
emperical data on nozzle efficiencies, and coefficients of discharge. A more
complete theory should include a nonsteady compressable flow model during the
passage of the projectile over the port combined with a quasisteady model to

describe the flow after the projectile has left the muzzle. This is the approach

used in this report. The nonsteady flow process which occurs when the port

has beesn NWIEARTO#H“A

is being uncovered by the projectileMs-*mﬂmﬂmm
previovsfy* *

FASeberdingupriocose~—oli-a-hypereonic-rioaadetts. This flow will be described
-0 This report by

using the method of characteristics. The quasisteady flow will be described

n
by using a two-dimensional Qompressible potential flow solution and applying

the Karmen-Tsien pressure correction formula. The method of characteristics
has been used siwccessfully** to describe the nonsteady flow through the gas

tube in the M16Al rifle.

*"Weapons Dynamics - Gas Dynamics Study", by E.W. Beans, The Ohio State
University Research Foundation, Columbus, Ohio. Contract DAAF03-70-C-0033.
Technical Report SWERR-TR-72-79 Research Directorate Weapons Laboratory,

WECOM, Research Development & Engineering Directorate, US Army Weapons Command.

*
"Model for the Gas Transmission System of the MI16Al Rifle", by S. Goldstein,
Frankford Arsenal Report, R-3009, May 1974.
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A. NONSTEADY FLOW THRU GAS PORT

The flow through the port which occurs when the projectile first
Lome

passcs the port may. in sphy respects, be analogous to that identificd
with the starting process in a hypersonic nozzlgl) A shock wave,
contact surface and centered expansion wave are created at the nozzle
entrance. The change in nozzle area also causes a secondary shock to
appear at the tail of the expansion. The flow of the gas from the weapon
barrel to the port is even more complicated than that of a starting
hypersonic nozzle because of the finite time required to expose the
port by the projectile and also because of the change of the direction
of flow of the gas in going from the barrel to the port.

To model the nonsteady flow of the gas from the barrel to the port
during the time it is first exposed to the gases while the projectile is
passing, it is neccessary to make several simplifying assumptions:

1. The nonsteady flow of the gases through the port will be one
norms barrel

dimensional (faseddet to the axis of the fews) . | )
(Ce. distance berween i liead and ‘o] ar the barel
2. The magnitude of the expansion waveacreated when the port is Wal) cpjos/re
The pcrz"}
being exposed to the gases in the barrel will be dependent upon the time

required for the projectile to pass the port. Thus, a larger size port

will require a longer time for the projectile to pass and correspondingly,

ii)C. E. Smith, Jr., "An Analytic Study of the Starting Process in a lyper-
sonic Nozzle,'" Proceedings of Heat Transfer and Fluid Mechanics, Univer-
sity of CA, Berkeley, LA, June 10-12, 1964.



a longer time between the head and tail of the expansion wave. This

approach in the case of a port in a rifle barrel is somewhat analogous

to the gradual removal of a diaphragm in a shock tubgzh It results in

_,.._l")’:,-o’?_-/n SR ET AN = Vi o

a steepening compression wave/downstream of the accelerating of—the

contact surface followed by an expansion wave which increases during
i}

the time of the contact surface is aCCelerating(sgfgj Fiatire 41),

5. The quasisteady flow of the gases in the barrel at the port
location (which is determined by the solution of the interior ballistic
cquat 1011:-:{’1* ind which is assumed independent of the gas flow out the
port) can be used to establish the initial and boundary condition for
the nonsteady flew of the gases out the port. 4,

4. The gas is assumed to be ideal and/values of specific heats are
constant.

5. The entropy of the gas is constant and uniform - isentropic flow:

Such
(éaé flows* have also been called homentropic)
METHOD OF SOLUTION
_, A : . : :
The techniqué™¥ used for solving the conservation equations which

form a set of quasi-linear partial differential equations of the first

{Q}I.l. Glass, W. Martin, and G. N. Patterson, 1953 Institute of Aerophysics,
University of Toronto, UTIA Rep. No. 2.

ifaj”Study of the Temperature Effects on the Ballistic Performance of 5.56mm
Ammunition" by S. Goldstein & J. Duffy, FA Report [F —-TR-T@OOQ)

(?Nﬁnllmproved Interior Ballistic Model for Small Arms U%ing Deterred Propellant”
by T. Trafton, BRL Report NO. 1624, November 1972.

(Sr]”Nonstcady Duct Ilow: Wave Diagram Analysis' by George Rudinges, Dover,
‘ublications, Inc., New York, NY, 196Y9.



order and hyperbolic type is known as the method of characteristics. In
this approach, the dependent variable becomes the P and Q Riemann

variables where:

The solutions are determined a}ong these P and Q characteristics.
These characteristics represent lines along which infinitesimal disturbance
are propagated at the local speed of sound. The P characteristics are
propagated with a speed —ii- = u + a, the Q characteristics with a speed

ELQL = u - a and the gas particle is propagated with speed.ﬁiiL = u,.
Sifcte: the gas is assumed to be ideal, the equation of state is P = f’RT
and the speed of sound is given by a2 = Y RT

The relationship between the eptropy, pressure, and temperature is

<=4y = CphT _ R o2

—

T 9T *

where subscript 1 indicates reference state (i.e. at atmospheric conditioning

44L= 0). A dimensionless entropy S is used in the computer program where

S = gJs
= =

The pressure at any point can be related to the speed sound and dimension-
less entropy by Y — (5 - Si)
_ 2 )‘5"’.’ =
r - ol (al 6



NUMERICAL PROCEDURE

The solution to the governing equations is obtained by using a
numerical procedure. Through each point of the wave diagram passes one
curve from each of the characteristics.

There are three types of grid points considered in the solution. These
consists of boundary points (a, b, ¢, d, e), interior points (f, g, h, i, j),

and points along the contact surface (k, 1, m, n, ). Figure I illustrates

Q Waves P Wayes

die. ™ contact
2 - Sulface

e X
Figure I, Characteristic Grid Points
Boundary Points
Boundary points are generated in the computer program by Subroutine

He
gfart. The initial point (1,1) is obtained from a separate computer program

(3)
which describes the interior ballistics of the weapon. Quantities which
are necessary are:
1. The speed of the projectile as it passes the port (VO1l)

2. The temperature (TOl) of the gas when the projectile first

passes the port

* See APFV‘H ‘3/!'.\' :A }rﬁi» a So w}"/t” Comiputer QutPUT
T rom This progiam

s 4&1 -



(PO1)

3. The projectile base pressureswhen the projectile passes the port
p
4. The rate of change of base pressure,when the projectile first

passes the port (DPDT)

.

+

5. The rate of change of gas temperature 'when the projectile first

~

passes the port ( DTDT)
+

Figure II, Subroutine Start

Subroutine Start calculates a point 2 along the boundary (ie., the
head of the rarefaction wave of the initial Q wave) from the known quantities
at a previous point 1 on the boundary. The space interval 4 x is held

constant

1. The average velocity A of the Q characteristic is given by
A = (Al + A2}/2
2. The time for the Q characteristic to go from point 1 to point 2

is given by
Ax

—

A

3. The pressure and temperature for point 2 is given by

At =

P, = p; +pAt

T,

T1+TA‘1‘



4. The location of point 2 is given by

x2=x1-4x

Note that along the left boundary (i.e., at the surface of the bore

opposite to the port location) X2 = 0.

5. i '
The time of point 2 is ’t;:fl +AP

6. The dimensionless entropy at point 2 is given by

Where Ti = Tref
a2 {GhE R B TRl
R T 97

7. Since the velocity of the gas is zero along the boundary, the
Riemann variables P and Q are equal to
2 A
P = Q &
2 2 ¥-1 .
the a}ﬂﬂ‘m»}ﬂ%{,

Thus all the flow variables and/fime and location for point 2 are now &

CONTACT SURFACT POINTS:

The points along the contact surface are generated in the computer program
by Subroutine Contact. From initial points 1 (on the intersection of the
contact surface with the previous P characteristic) and point 2 (on the P
characteristic whose intersection with the contact surface we are now cal-

culating) we can determine point 4 (See Figure III).

-hy-



T P Charac ‘t"t’r‘}.sv?t s

¢

FIGURE III. Subroutine Contact

Point 5 is located on the downstream side of the contact surface.

1. Since we are assuming isentropic conditions, the following identities

Ehofd

2. The speed of sound downstream of the contact surface {As) and the
Q Riemann variable (QS} are determined by the reference speed of sound
As = Areg
.
Qs = o As
Likewise, the entropy at point 5 is given by 55 = Spef = 0

3. From Rudinger equations (See Reference 9 ), we can calculated A4

4 2 Y-l e
Y-) | | +&° (S5 5)



The gas temperature at point 4 is given by

3
Ty = A"/(R
The gas velocity at point 4 is given by
-
Uy = By Ny A’f
The Q Riemann at point 4 is
2_
@y = A"

The pressure at point 4 is glven by S:f

IP"! = 'I?f-‘,c AmQY } e

The time coordinate of point 4 is given as

= (YA = Yon T+ da T
! }";” = Uiy
where Ul)ﬂ, - U,-r- U"

i o A AN SRR

.
}1 - H*UQ+A1+U1

The position of point 4 is given as

Ay = )2,4 (’ﬁf”q> 'f'*Xl

T



INTERIOR POINTS

Points located at the intersection of a P characteristic with a Q

characteristic are generated in the computer program by Subroutine Inter.
(g U —

- _— S —— S— X

FIGURE IV, Subroutine Inter
Subroutine Inter calculates a point 6 at the intersection of a P

characteristic from point 3 and a Q characteristic from point 4. All the

gas propertieéﬁ%%gﬁélnates of points 3 and 4 are known from previous

. .* .
calculations. 4/5'0, ‘r‘l‘f SULI"U?’.( cf&/cca,ar'!'i' -rZ\l FT!S!VV-( bylﬂl’p
m Tl plenvimm thamber during Nopsrtady Flow.

1. Because of the assumption of uniform-isentropic flow, the
entropy at point 6 will be equal to that at point 3.
S6 = S3
2. For the same reason the value of the P characteristic at point 6
is equal to that at point 3.
P3
Q4

3. The speed of sound of the gas at point 6 is given by the values of

Ao =L (Fer Qo)

g

P6

Likewise Q6

P and Q at point 6

¥ & : ;
bov ween '}:;f{;'/‘;*ﬁfJ!:‘,f';gi'gw:/a/u) the P c¢haractevior e
+ oss; <t .
be plewvm chamber ( Jee ﬂ'/;f:;//tz;;) FResre o



4. The gas velocity at point 6 is given by

U = (Pe— Qe)/2

5. The temperature at point 6 is determined by
_T1; s f#&//ﬂzy?

6. T/sé’ fr/s:urf 37 pp;):r-é /s C/C’?“'f’rm.wtcf é}'

A Y-/
Pz e ()7 €
Areg
where it is assumed that S =0
ref

7. The time coordinate of point 6 is given by

s Xyt X3+ & hae— Ty Pue
D30~ P
where A - Us + As + U + A
3,4 - 2

and 4 = W= Ay +Vi- A
4, b ;2

8. The location of point 6 1is given by

Xe = X3 + dse (T - ’6’3)

CHARACTERISTIC MESH
( See Figure I)
The characteristic mesh1is constructed by building up points along the

P characteristics starting from the boundary location (| @ points a, b, c,...).
This requires that Subroutine §tart be called until the interal Q wave reaches
the side of the barrel opposite to the port. At this point, Subroutine

BREECH is called to calculate boundary conditions at the barrel wiiy. When

oppasire the pore



the value of the first subscript identifying a point equals that of the
second subscript (ie, when i = j), then subroutine contact is called and
the contact surface point is calculated. The control is then returned to the

pa Mro et
main program to calculate a new boundary pointhﬂA flow chart/for the program

is shown in mmi'?hé program checks to see when the projectile has
completely uncovered the port. This time is used to locate the lost
characteristic which is reflected from the wall of the barrel and the program
is stopped. The flow of gas energy through the port and the buildup of
pressure in the plenum chamber during the period of nonsteady flow are
calculated in subroutine INTER. The properties of the gas through the port

are determined by interpolating along the P characteristics.



B. TWO-DIMENSIONAL QUASI-STEADY COMPRESSIBLE FLOW ‘THROUGH THE PORT

The flow of the gases through the port after the period of nonsteady
flow will be described by applying the Karmen-Tsien pressure correction
formula* to incompreas'it_:le branch flow in a canal.** The Schwarz-Christoffel
transformation isjfused to f&nd the complex potential for the flow of an
incompressible fluid in a channel or canal which has a side branch.

Through suitable transformations the w-plane is related to the

Ji plane through the relationship

dar _Uh U Ly UbiVh
dg ™ Pra, o ¥ T geg

5>

Y v
. $ta 40211‘/éU1 y
Dvidin 14 Stveamline 7 Fooy

rw"mlg rs mapp ed
Figure A shows the mepping—es the physicalg planelinto the\? , Q, and

w planes. We have extended the example in Reference (**) and applied it to

*
"The Dynamics and Thermodynamics of Compressible Fluid Flow", by A.H. Shapiro,
The Ronald Press Co., N.Y., NY, Volume I, Chapter 11, 1953.

% &

"Theoretical Hydrodynamics", by L.M. Milne-Thomson, The MacMillam Co.,
New York, 1950.

-5o0-



gas Flew -f"rougj a pert /n

the : a rifle barrel. The port attaches at an arbitrary
angel X with the barrel axis. We make the assumption that there is no
flow separation at the attaching streamline at point C?F The velocity of
the fluid upstream of the port in the barrel is U. The dimensions of the
barrel bore is PI and the dimension of the port is P]J.. We are assuming
that the stream downstream of the port has the same dimension as the bore,
(ie. hf = h). The fluid velocity downstream of the port is Ul’ and the
velocity in the branch is Uz. There is a streamline which dt;ides at
point C, C being a stagnation point. On the wall of the barrel where the

port is connected, there is an abrupt change of direction at E and the

velocity is consequently infinite. The complex velocity ¥ is related

o
to 3 through the equation (U)
§=-({7

Since Y = 0 whenj = 0, it follows that cl-lﬂ" =0 wheng =0
d¥

and therefore, equation (1) becomes

Uh _ Uyht +U},—U1h: -6

(2)

a ‘ﬁ7b /C.

% U/
where a = 1, b = -E-J-L') g €= ul.
v U

(;\??gn(}l‘ﬁ B)

v A -rz..( Com puter ,Or‘oyramnu/e Cay a’(rfpm.rl,p
From ‘?Zl valv es oF h, ha 8nd & when ¢ avitasp,. oce oy
(See Figure B ) SO “thar We Knpuw Vbdep whar
Condit tons This ascymption 15 valid.

-5/



Therefore, equation (12) becomes -
Y () % by
v - W
Letting h'

"i:' = ',} _tLE- =‘/‘¢"; i :1)(

h v
Equation (2) becomes ) - ﬂ“/a

o) X (LX) =1

Equation (3) may be solved numerically to determine

’7( e -‘5'—:-)[‘(0()}7;/}»)

Using this equation together with equation of conservation of mass, we

S Chexhiyh Vg = (W00

Figure B shows :)(as a function of ;5/;‘ for difference values of 6"
>~

This is accomplished by use of a simple Newton-Raphson technique. For
sufficiently large values of x, it was impossible to obtain a solution
with equation (3). It was therefore concluded that this limiting condition
probably represents the occurance of cavitation in the flow. Having thus
obtained a simplified incompressible flwo model for the flow from the
barrel into the port, we now apply the Karmen-Tsein pressure-correction

to obtain compressible flow model.

....\5"’32___
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In order to apply the Karmen-Tsien pressure-correction* factor to
e w:fF irst be

the flow entering the barrel port, we-siraitsd assumaithat following the
passage of the projectile over the port and the subsequent to period the of
nonsteady flow, the motion of the gas may be described as being two-dimensional,
subsonic, steady, érictionless and irrotational. As a final result, we
can relate the velocity of the gas through the port {Vz} to the velocity
of the gas just upstream of the port {Vp)dﬁgéthe ratio of the velocity
of the incompressible fluid through the port (LE) and upstream of the
port (U). The reldt10nsiéf is %ivi?izg (i - 3 }j

v

- Ua \&
where 2 : A ( U::‘)

R" Mp e —
NI R

Similarly, we can relate the density of the gas entering the port (‘Pz)

to the density just upstream of the port by the tangent=-gas approximation
R =¥ fp
¥+

It is now necessary to determine Vp’ Mp, and‘fk)in terms of the space

mean gas properties in the barrel following projectile port passage

_ ’From the time of completion of
(Trmye Perioda, see rext Sectron)
nonsteady flow until muzzle exitqyV , M _, , Wa be determined from the
t1 PP f% 2aan

solution of the interior ballistic model. This model gives the projectile
trave (Y, o dY
trajectory (ie, —-———t¥}—and velocity ( - T ), the space mean gas temper-

— prE /-'55 Iu;;cr‘rﬂéuO‘f ‘f‘/}ne '
ature (Tb and(pressure (R)\. We shall assume that the presswse—ead temperature

*
"The Dynamics and Thermodynamics of Compressible Fluid Flow" by Ascher H.
Shapiro, Vol. I, Chpater 11, The Ronald Press Co., NY 1953.
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at the port can be represented by the space-mean quantities (ie,,éb;#‘P,

Tp = T). The velocity of the gas at the port will be given by linear inter-

polation of the gas velocity

V =~.x.i__d_¥._
P y dt

where y is the location of the projectile and Xe 1s the location of

the port. /Th”e ffﬂ.d '5/ J\PF nvxy fafﬂl.h)
y L

he space mean quantities are determined by

Sonic
using Hugoniot's Equations* for emee discharge from the muzzle of the barrel.

5= Per {1+ Coted] P

After muzzle exi

) aw / vgﬁi)%t
& = @Al YRE V2

W = toral ‘Fl"é’f VD/umﬁ (Céambé’r and éarE'\

Tei = space mean temperature of the gas at muzzle exit
Y -/

Likewise _T.' — ‘T'e . P } 2
Pe

space mean Pressure of the gas in the barrel at muzzle exit.

Pei

By using the space mean properties of the gas in the barrel and by

e
assuming that the uiocity of the gases vary linifrly down the barrel after
Y Sssoming Some Flow av-the m By,

projectile muzzle QXizl it may be shown that(gg; Mach number at the port ie—

Wing Fime Period 3 /s
simply” the ratio of the location of the port to the location of the muzzle.
_ X
P~ Xe

*
"Theory of the Interior Ballistics of Guns', by J. Corner, John Wiley and
Sons, Inc. New York, 1950.

“ 55-



Several simple tests were run to test the model developed in this
report to describe gas flow through a pressure port at an arbitrary angle
o with the barrel axis.

A small plenum chamber was attached to a test rifle barrel and pressure

Purt

stations f+ewd both in this chamber and in the test barrel 180° from the
entrance to the chamber. The purpose of this chamber was to collect the
gas it passed through the port and allow the transducer to measure its

pressure-time history. The pressure-time history computed using the model

developed in this rcport was then compared with that obtained cxperimentally

o / e BIme BTy N
in order to verify the model. AISO N pressvy PERTEY S

., " - " PLA | A 1": ) 2 ) JV""","UV{"—«
.f)}".;.iaijfrw e 20t wras Oda pare’J w4 4 mputed | f;,,,!‘..-

MODEL TO PREDICT PRESSURE-TIME IN PLENUM CHAMBER b 700y

In order to predict the pressure-time history in the plenum chamber,
it is necessary to usc the model of the flow through the gas port together
with the equation of state and energy for the chamber.

Three periods of time will be considered during which the gas passes

through the port.

1. Period of Nonsteady Flow
.Ahc{

During this time, the flow of M4 % energy through the port will be

obtained by use of the method of characteristics. Interpolation of the ; “-
1% APan, fo
¥ .,},

ga
characteristics at the opening to the port premits one to determine the f/ qﬂ,
the velocity [b? ), pressure {10{), and temperaturce (Ti) of the gases} By usc
2t +k:5 locaticn fﬂ"

[]
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of the equatlon conservation of energy, the pressure in the chamber during

this Péried TA,‘. Jw,( ™ fv‘VOUfMC IW!E as

can be determined.

an‘r'luﬁ in PArr A" UOMM Flow ﬂrau;l, Pory ”

Rate of Energy Entering Ch Rate of Change of Internal Energy of
the Chamber

er
The rate of enefﬂ& entlng the chamber is given by

Ei = M1 ”l:}

where Mi is the mass rate of gas flow entering
Mi = L v /4 P

and Hi is the total enthropy of the gas

L
w-vi L RT o P =W Le.T
" ~gJ QJLKN/H fﬂg:r 297 <

Th - gz - B . o BN —
ol TR WAPJL'E’” + KTy 45

The rate of change of internal energy of the chamber is given by

: !
Ey=— (Mg C, T BTV )
o ) MIQW C 3 T(T-:) ( lbm - °R

where Mb is the mass of gas inside the chamber and Th is the temperature

of the gas inside the chamber
Mb = P U ) (]b 1's Fhe 'fla.;}r'}uf;v‘, V.ol e
therefore : - d J; R Ty
E, = A
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The pressure in the chamber may now be obtained by integration
8

Pb j(Y_'> Q/A?V &3.**?{.7:;. 4+ lﬁajf -
AN Sl My

2. Period of Quasisteady Flow Between Nonstead§!Flow and Muzzle Exit

of the Projectile

During this period of time, the effective stagnation temperature of the
gas entering the port will be assumed equal to the space mean temperature
behind. the projectile. This is obtained from the solution of the interior

ballistic equations. The density of the gas entering the port is obtained E:y

vsée
The—epplieettens of the Karmen-Tsien pressure correction factor

§;~ - Y p
P - T+
e and P and T are the space mean pressure and temper-

where ﬁa = P

ature respectively.

The velocity of the gas through the port is likewise given by

): Mg )\/P:_Xf’d)(

e e ol B 1 ———

(i Yt

aud
Mox Vo o de8Y
7 Yy dr /ﬂ rRT

x Durl. . ‘ Dmove area
the period f\hﬂﬂh’ady -f/aw the ares of

ZL/ve Or T / a,
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Therefore, during Period #2, the pressure in the chamber js given hy

T
! - i-; C , =
P = B 9T TAR9 H F

| 23 &4
Jb

Period of Quasisteady Flow Follow Muzzle Exit of the P

J
T

rojectile

The third period of interest begings when the projectile passes the

muzzle and ends when the pressure in the chamber equals that in the barrel*.

During this period of time, the effective stagnation temporaturexﬁil! he

determined through lugoniot's cquation

TR s
. ) 3
T = Tei ( oo . .
€ / o = '*:.f__f
. r.—
—_— . e ;
where P = pei | ahr. LU 2 T4 =7 £l
o — o b e = el el g iy ) X . *
-

.r"

Likewise, the density during period #3 is given by

|
o - Aty P ‘/B/
_’i P PI ‘—-—:—— i
\ ., ) 2
or - : - ':"'
o = [ b fkﬂ‘ y g
‘)P - Jl'-)f ’ ‘}- I..'\”.‘ ;
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Pe,
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R T,
7‘--.'* / » ; . LY 4
* L /u-’JS‘ -".Ir".-'//?-)" O'[ )‘a/ﬂ!..:r" -ll"’ '*f/.i H.}'I-" A
LK Cpd e, o e =y 0 1'~;‘



and Pei and Tei are the space mean pressure and temperature at muzzle exit.
Also, during this same period

Thus e &2 ¢ _.-"- ? i
b3 - El + 3T Ar 3 o |

and \/_ - "VJP ( ..,1.. /};\L i o (,‘} )
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An examination of experimental results indicates that for the 5.56mm
system the end of the period of nonsteady flow occurs very close to muzzle
exit of the projectile. Also, there seems to be no change in the slope
of the pressure-time curve in the barrel at the port location at the time
of muzzle exit. To simplify the computer program, it was therefore assumed
that fof calculatlng the pressure in the plenum chamber muzzle exit occurred
at the end of the perlod of nonsteady flow. Therefore. time period 2 is
included in r;mé perlod 3 (ie., tei = tl).

The equations just presented are assumed to apply for the period of time
that the flow through the port remains independent of the pressure in the
Plenum chamber. However, at some time in the flow, the mass discharge will
be influenced by the pressure in the plenum chamber. It therefore becomes
convenient to assume that the flow through the port behaves as steady,
isentropic flow as in a convergent nozzle during the third period of (quasi-
steady flow. The flowwill then remain independent of the pressure in the
plenum as long as the ratio of the pressure in the plenum chamber (P})

to the stagnation pressure of the gas flowing through the port (Psg) is

less than some critical value.
— e ——
2 < G
59
Should this ratio be greater than this value, then the rate of mass discharge

is dependent on lL and is given by

Ry
m= )"A?
5
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the stagnation pressure of the gas in the p‘%t can be shown to be given by

By= R +v (1~ [ )

If the ratio of PJ‘ZI then it is assumed that the pressure in the plenum

J

chamber is equal to the space mean pressure in the barrel. (ie., Pp = E)

(see Shapiro, Vol I)

¥

Thé problem still remains of relating the gas pressure and velocity

at the port to the space mean properties of the gas in the barrel.

-



and ___I.)B ~

By climinating Py anrwhe second term for 1'ne we obtain: -~

"/

7 ()

Solving for Pe/Po we obtain

all now derive an expression which relates the pressure and velocity
gas to its location in the barrel and to the cffective—ste i -
es at that particular timeJ The approach used will be similar to Lagrange's
alpproximaf:.ion6 where P is independent of xj (position along the barrel) and the
gas velocity is given by:

%
v =§* Ve
e

! As found in Reference 7, we also shall assume that the Fanning friction
| factor (ff) is independent of Reynolds number. This implies that the roughness
- of the barrel is sufficient {o make this assumption justifiable.

Reference 7 found that by using cold gas experiments ff o, 0.006.

6J. Corner, Theory of the Interior Ballistics of Guns, John Wiley and Sovs,
Inc., New York, NY, 1950.

7

'W. B. Brooks, "Semiempirical Model for Predicting the Upper Size of Solid
Particles Migrating from the Barrel to the Gas Tube of the M16A1 Rifle, "
Frankford Arsenal Report R-2018, August 1971,



v _ 5% 4V @By
- X

ot dt
X, e |
1
oV 1
2V 1 & e 8
i e
t
' X X
Qv i 1 i 2
v (ax. ) “(X Ve) (X Ve) =T ¥ (9B)
1 e e X
t e
The equation of motion for the gas in the barrel may be written
oV AV 1 oJP 2 f vz
(sr) (5‘“) " "% 4x T D .
X, i/ i

where f = fanning friction factor, D = diameter of the bore substituting for

(f“) (P__v._)
at/) V" \ox
X 1

1 t
we obtain
X dt 2 e P AX D X e
e X i e
e
d Ve v
where T * "e and p are functions of time which will be determined later.
[x av '1 ?
ap _ 1A T A 2| 2ot T2 (128) -
axi Xe dt Xez e D XeZ e
L -
2 2
_ -ng_ i 2 fx s (d Ve)x
xez i D Xe dt i



Integrating the above cquation with respect to x;

2

. pvcz xi2 of xi3 s [V X
= & e —_— 3B)
P 2 > " 73D X dt g Tel (8B

where g (1) is a function of time to be determined.

To detcrmine_t.he arbitrary function we will use the boundary condition that

whenx~0, P = P -
gty = P {14B)-

3V2 x.2 fx,3 dV 2
po-—o b 2 A0 2 L +P - (15B)
3 X, 2

Tdt

It now remains to determine Vg, dVe/dt, # and -13‘ as functions of time to
obtain a complete solution of P = P (xi, t)

Now, at the time the projectile leaves the muzzle we will make P ~ Pe
(the space mean pressure in the barrel at the time the projectile leaves the

muzzle).

Using Hugoniot's equation (see Reference 6)

—_— ' b tei —;'2%1_
— 1 +
E Pei 8
ya 1
= 2
here 8 = 2U 1 ('y +1)7 ' &
b V-1)A |y 2 up

6 4 :
J. (;orner. Theory of the Interior Ballistics of Guns, John Wiley and Sons,
Inc., New York, NY, 1959.
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Likewise _ . y-1

-2

| = -
"7 |
: : . = 1 &‘W’-\ s 1 . .
Lsing-the-appreximmation P/ Py —=—F VAV +1/—-H-&hd substituting for
i i .
0 o,
) -1
' t-t s
1 16B)
VeEKR Tei' b ( ‘)
L
or
-1
k- tei
v =V 1+
e ei 6 i
) € } YR 7-';
"CRC
d v, Voo t-t, -2
& "8 |''T8 (LT
now » (; )1/7
». \P_
ei ei
t-t . | -g-l
Thus ... P=p . 1+ cl Y~
ei 9

= f



since

. o)

Pei AX
(8]
il
c t - tei Y+ 1 R
p = 8B)-
AX_ 1+ 3 H8)

Thus, the pressure at the port after the projectile has left is given by

3
2 2
pVe Xp 0 fX B dVe X &
P = - bl Y o o ekt i LI s
p 2 2 "3 "D x @ =2 % (19B)
Xe e

and can now be determined.

f‘rfsg ‘the Mach number at the port is givenby- & )P/ 0 Xim e o L),

Yo _(20B)-

M = =

—

ere Vp is the speed of the gas at the port and ap is the spced of sound at the
hich is given by: ap = J YR Tp. Now Tp can be calculated from the

por
equatio
W /
\ 5 i 2 2YRT_ —T—p_ F
N C L = e D)
\ e /0
L
or ™ -~
< 9
s i T
T =T 1 -l \ (22B)
P o /,?YRTO X2 e
N

- (7



The computer program for describing the pressure buildup in the
plenum chamber during the period of quasisteady flow is listed in

Appendix C together with a sample output.

The results of the computer program are compared with the exper—

imental results in Figures _!;_ and _j),

~— (1 (t‘(’ —
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ENERGY LOSSES IN THE FLOW TO THE PLENUM CHAMBER

The flow of the gas from the port to the plenum chamber can be
influenced by frictional effects due to the boundary layer on the walls

of the port. Two kinds of losses will be assumed to occur:

1. Losses* due to flow in the port. These will be described in

terms of the velocity coefficient of the port (4) and the energy efficiency

of the port (1“)

2. Losses due to the flow from the port to the plenum chamber.
These types of losses are found to be characteristic of subsonic diffusers *

and result from losses due primarily to flow turbulence and separation.

A. Nozzle Losses

It is possible to define a quantity called the velocity coefficient for

/
the port defined by ? Va ( H /) /*

where H is the stagnation (total) specific enthalpy of the flow entering the port

G To

'
‘)lis the actual static specific enthalpy of the gas in the port
h, = Co T
2 P 2

h’ is the static specific enthalpy that the gas in the port if the flow

were isentropic - T
h), - cP 2

*
"Aircraft and Missile Propulsion", Volume I, p.372, by M.J. Zucrow,

John Wiley and Sons, Inc. Publishers 1958.
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!
V;is the actual velocity of the gas in the port

'
\/ais the velocity of the gas in the port if the flow were isentropic.

The flow of the gas through the port is then given by

Marflﬁp#% = % Ap V.a,
where Va':¢1/a,

If it is assumed that there is a contraction of the fluid jet, then
a contraction coefficient C. must be introduced in the discharge equation.
Therefore, .

ML: fv‘l AP¢C M

It is alsoc possible to define a quantity know as the energy efficiency

of the port - l/;,' )‘= //-/7, " 2
- A ey ?

Substituting for H },'and b) we have
) E2

.- R D TS T

—

o X
We shall combine diffuser losses with az-l. other types of losses
(heat, turbulence, etc.) of the gas and assume that they are proportional

to the rate of energy entering the plenum chamber.

Rate of energy loss _
Rate of energy entering plenum chamber ﬁ

. The rate at which energy increases in the plenum chamber is

[;'b :[/—ﬁ>£)‘b
VQ[OI{!‘/ /055‘(3' Aud {”17/ /05140; AV U'f&c/
rn order  to °)"t"}m1'-a-, 2 Comp vrey rresvan

e/escvzémj Y&jvd:zswaa& -F/ow ‘4"”}4’ e pary
Aand 11, Préssvye bw'//u/ 10 tthe P/x"ioam [Ie.(

Apﬂfﬂa’/r (_') —_T A —



CONCLUSIONS

1. The model developed in this report appears adequate for describing
the nonsteady flow which occurs when the projectile first passes the port
in a gas operated weapon and the quasisteady flow following port opening.

-1
2. The two-dimensional Compressible potential flow solution using the

Karmen-Tsien pressure correction formula can be used to describe the

quasisteady flow.

RECOMMENDATIONS

1. The model developed in this report should be extended and made applicable
for simulating different types of ammunition (ie., blank, tracer, etec.),
different®pes of gas operating systems, and also different modes of firing
(ie., burst firing, continuous firing).

2. The model developed in this report should be used as a tool for
developing new ammunition for existing and proposed weapon systems.

3. The model should be used for developing new gas operated small caliber

and cannon caliber weapon systems.



YT x_atmiﬁ\

—_—

b1
/o

&2

BTG SKINGIL TRTS

"
\ / k 7 21327 45 13 54 F3554 ¢ %3 Gh§y 3 44 59 DY
7%, %% T T3 % S S S A Y T3
\V\D } i 3% §% (13 §%  wge iy §3  $4% 38 §% $3
7 ~ e FEITETEH T% TS 9 §5  G9SISEs §% v ss 599588 GEEIEE5
; L - 53 4% $3 $5 §% 8¢ $% 4% 6 %9 3 GG 44 3% gy
(77 Q&n&.ﬁ\.\.\w SC\ 5§ 8% T TF § 9% 98 %% §3 5 9% %3 §3 6 &%
|‘h . ! 2 $5 43 54 $8¢  $% %8 9y G3F 3% &4 9§ 3% gu
¥ TTES 3 T 8§ &% 9% & 8% &t &% §% &%
3 $3933635 ¢ $IHBG  $EITICY G 35evd  <IIEGE  $543138%

74



Zu=5pnrol®

Im3TIT4430) 3174 OninNang

LU+ 3u0eTCE* SNLadnl
22€32° 1 SLYI J[14]123d> 40 Ollwy
L1*zele 2ANLysIonil Jkvd

Q)=3IGRGTEY" Ak JuA

H=dhlbZrhE "t ALlsnN30

43Av 1 03843130

90-32L0LET"

Su=3bwsee*

TC=ameblil®

{u=2clbwic”

I BECTERD

200 *dHOHG

TL-23000wwl" 2h-300R2Z6E" = ilwdtvng
10-3002%09° [T vue TeE ™ [RET-4 esdirg” 0=l DWI0
20=-3000%wL5" 000 00p= nlus2i” Bodugry giopuert rOsdUn
2U=JUTDHIS™ U0 UUR= TEoEaT ™ |53 I TTOUTE™ TCIvy

0HGe0l” uo skl N0EnGY® Cuobec™ LN3h S
T0-3009555" €9 1951= COLTG9" DI TN IV EY DL
0cH901* tL*pule- GUsLwE® [N TANARal
TO0-300ew0E™ [ CRR T TUGRERE " DTUsTuT Bl
10-300.046"° UT*Gtre- L1 éon® Cabule aell
10-J00026E™ [T 00Tene™ - PRI T
0KX 13 IAD ALISK30 IERL T W] calvm
SININLLLISN0D LN 113a0ad

Fu=3 LubHL*

T0=-50¢n051"

u=40000%

Goncye”

o=z ol T>"
TO-3ueEL?"

vivils
10=-3000068"

d3LAwTI0 NIvHD

NOTLDwed LHUL M




000" +be

dadl ONINOTITGRGD

76



2U=3L55E21°

TALIATLISHIS owdl 130

77



20=3£08T2%"* Ln312144300 3ivd ONINYNY
L9+3150T¢%k" SNLlidnl
L1922°1 Siy3H DIJId3ds 40 vIlvy
w6 RECE 34NLlyy3dnal 3IWVd

T19-350LL5E"

All=i30

43Av7 G3883130NN

EU-J6R%S65"

ALTATITSNES dw3l 13U NON

78



IHIS548d S3wI) GOQLED" = 30MVlslsdd

Gt apnnl N(9&5*

GFno0TY geh*

U OORE vE1e”

utipee SENT

"R yope*y
ECIESEET T2AvHEL *riXg

3N 1SiSan

99THEDL® CUOL® EUB1ZwC0* CSOLLRSLE®  A*wREE ¢t pgeezsl  Cllzuler ec2lob?
0%99100* 0002* weleadin® 2or9ci® g wpl2 Lug*PE ulgeErl *3gfelef OITIC*
0000000 0UCL® gwwncll0* 6Lmemci® 2Z*2el2  JLue®2t 22F92°1 ‘*lrunict STTC0T
aon TH4V wl3H ALISK3Q dw3l *ILADD Thikga ERIE] Jddavnd
STluk® Syt Go0Ual"
AvI30 vwol 0MYs Wl NO] 130 DN0D dalls
ETE EEL S UL iy .::cc.r ¥R DR GUG0*T Tvwou™
*H43130 CTIOACHINT  *4EId* 0N HIDNET* 8D Tl Iw MITHG A0 LDgHA*K 4989RD
: T *ON * 1INy TT13d0 g 5
Tundpe ATt Goes2cl Coo0aeELl Lubuo
I RRETEE] AR EIRET e *OADD NTTTE] 33-04 EPEY ]
F9HTHD v in) HIkire
LeT* LR el 197 [T
vl Lwn:  asys 137906 *207 33v9 "007 loud
MO SeulJin ™ Léee” Tunfe CLOOOCY 07000000« U IV
*3A 5* 44302 NaNd*C0NT LAk RIU *NAAC TN LSS ¥y Ang =IMLON Lo
0000002 vriUeE Cicuet (-1 3 GHHWLTS® R ] Tuelod™
FUNSSIHd NMEY ¥V SHIMe 5% A=d Uiaw IRUE  e3FRoWD LEERES *i'uad
T TUN =35%)
HIgS #OML 27 (125 U €T NHd0od 9REIN I ki 5%
[

79



OTEL%e 30v3~ns NOII0oved TwILINT
Egin® 33vdes NIVSD IWILINI
¥, Clch” TNIVEYD #207Uc adonl N
LSEVE TR TRV | T MIILOved Llmuldm
E.FoZ" LIEU%
*444 “IvE *443 "edld
LIS ElL*EHAOw FehtCEECT LL9GEBLSR® £9L%I06E"
ZM LY 1 CSSdMd H4Uv9 Xuw SSzed Llola X0k Nem 1Y 7 xWnd Iv Z
MECIA CIiE nTZlve neg* wEFTl ¢ Toeels RS

JOm0d  TENSCIXA LMw XVed LV L ¥¥ro Ly ¥ JENSSAxd *xvd *T3A 20£4L0W

wlvs wofl 2 00% Jd - "S1 T112d0sd 90826 9TW hn 35°S

&

80



3485 a0¢d S3IWIL CUOTED® = JOnY1S51S3d

0*niaeerl 3698°

['NGLITRA ;EEh?

1 wETE"

ur 10

0y vy
EENEEEE] Tahvsl *rioxd

JINYLS153N

99IwE00* CGU0L* EgOwIZw0OD*

SOLLNS0®  p*wRZE . -wJ2°PL 19221 *TIl50le%r culJl?
0H99100°% C00L* »2lEec00* 2HESYED® G HESZ

J2°2€  00sk2el_ *3e2glef 01140°

000N000" -000,L* cHwboIND*

6LAZPEDT 20212 J.w2tPE 2209201 *ludelce UITw0”

Qon THA VY xl3a ALISNIO  gwi3ld *AGADD WHHYO ERLIVE] 39aVHI
Tl s2gun” QudlsT"
AVTI20 NOl FONYY JW]L NOL 130 dw0d 4ans

[(IETE oGO0 Ct00" o 0700 v UMM gLI" 0000°1 1CTw00*
*HH3130 S0A*BINT *483d*Civ HIONZT* 6o *wyI0*NIW NIVED Q0 LogHd*r F98VHI

T “Om ¢ LNy T13d04d

Tawuu* avoceo* ntQuee2 Gucs2*l  "000BELT Ludou*
INV T 134084 ERET] dk3l “1UADD YWD EREE] 39EVHD
H9HYHD wln] HIWINHd
[ Terl =*1 LEAR A

JIvl lyna  3sve 137708 *207 39ve  "007 laud

DI sacouen” Lde” M ED CGO0000F CCOUOG0*0 ¢ To000™
*13A 344302 NEH*S0n3 HALAWYIU *3A*ZNA* 153 X Wx ANY aINI*ON 1
G*000u0e NS CuluZ*E LeRED® CHRGT® Sul05*3T LagL007

AHNSSIHd NI, ¥wr S53kd S M=o Y3IHY FHOE  n3EWYHD REELETE] ‘Ll *rood

< FIEEELE]
5IvS gINL 2 008 Dd +*ST 113d04d 998IM 91W WA 95°S

3

81



oleLTee 30vdenS NOI1OWad WILINT
fuln® V4SS NIV IVILINI
. CLChe SNIVE9 d30F0d gdualiN
CLCOO0GCOT T NOILDOvad LHOIaM
ZHEcEe” Tevo%"
*444 *Tlvg *443 *:41d
0061°1 ETT*6ULG% ci6°69251 gul9onEsa* L56996ud"
ZINW 1V 1 SS3dd 3J9v9 XvK §S3¥a 1d0d Xvk

Nk Ly 2 XVeg 1V £

MCT--L T S¥Htle 065°* gerTl b E72 £ =l 4
30804 38NSS3IHd ZMk XVAA LV L x¥Wa L¥ X 3uNSSIud *xvd  *73A 3ITZZ0W

H21vS HONI 2 a2% Ja .°*ST 113d0oxd 9%823m 9lW kW Y5°S
13

82



IHISSS8d SIWIL GLOUEG® = 30hVISIS34
VLoeel vi9s”®
0 R0CTT
0*U0KE
URLUZE
v*n
3udNss3ad A3ATHL *roxg
JONTLISIS3e
9919EQ0l® CO0L® ¢cUBIZ%00° GQUJIRGL® R wARPE Leetet  [19de*T “Ilzale+ celoTY
0499100 000L* +21Epd06° 2HFH9EL"  G*RAELZ L LLEFL LLERZ*]  *3p2clef CITOO®
0900000% TU0L* cnwecT(0°® 6lRercd*® 2Z*2nlg " Lug*?t  22¢62°1 *lwbwlce TTTO0T
don VHAIY L EL] ALISKh3AO ddl *TI0ADD VHNYO EREE] IVETHD
Stuvib® “FULD. GLG0a1”
AvT3n wal 9Ny = FWIl ND] JEEREDREETIE]
0T%0* EEL T T Y GI00+0 EIMO gLl1c” GUG0*T To=atu™
*Hd3130 “TOATYINT  * J¥3g°0N  HLIINITI*x9  *WWIO*AIW MIVHD Q0 LDvmd*w FOuVHD
T FON v INv I 13d0Ad
Tuw0o* aruco. 0*0002 JC0S2*T  *00ugEL’ LO0O0G*
INT R RERTER] *30% Hd ETED TI0ADD TG ERFE] EREELTN]
39HYHI vi0| HIK] nd
ue HERR LR 137T1T
TIvL len= s5ye 13708 *2307 43¥9 *207 Lata
“ube SZo000L™ lcee™ TR TaiLieeT OTTULODYY T T00uT™
*I3A 5* 44300 NaNH* < 0H3 HALaww 10 *EACZNA* LSS ¥y Axy HINLTOM g
JFUT0002 0¥ o0eE 0C0TT™E [ vERCT" PRI TR [T F A
IUNSSIHa NND Xyw S5THd S¢ H-d V3HY Fule  aakpvkd RELGTE: *lim *Ued

t 0N 33%)

HIVS HONI # 03¢ Od 4*SI1 174d0ord Shydm 9IH kW 35°S

&

83



J

5.56 MM M16 wWCB46 PROPELL 15,

PC sSCD# INCK SAIH

T X1 PBR FPC P PPORT v AF
T X1 XF TEMP DL PR ST yd
T X1 2(1) NC7z(I R(I) S FTC(I) UR(I) INCR
+0900 0,000 0.00 N,.,00 G000 0.90 DeND 9.00
.0900 0.000 0.0000 ne,ag 0,000 0.0 25,73 0.0000
+0900 0.000 00000 fL,000 0.000 25.73 e « 01440 Q
GAGE PRESSURE = 0.0 GAMMA =0,00000 DrEl = 3,0800
L1000 0,900 3176495 317A.9% 176,95 Jau0 0400 0,00
.1000 0.000 0.0000 Zana a0 Uedn 31770 25.73 0.,0090
1000 0.000 21,0000 2,000 04000 25,73 Oa 201440 0
GAGE PRESSURE = 0.7 VAMYA =0,.00000 vEL = 3,0700
«+1500 0.000 3176.95 3176493 3176,95 0610 000 0.00
L1500 0.000 0.0000 200N.GC De.00N 3177.0 25.73  0.,0000
«1500 0.000 (e0000 AL,y J.000 25,73 (e .01440 0
GAGF PRFSSURE = 0.7 GAYMA =0,(0000 DEL = 3,0000
« 1600 «000 3436.061 3202,26 2754439 Na70 « 73 439110.16
1600 «000 «0000 ennl.li <000 Ne0 25.73 «0001
« 1600 oOUU -0001 .|C7 .‘Iﬁd 85.7-3 la .01540 1
GAGE FRESSURE = 0.0 GAMMA =1.¢5005 DEL = 13,1385
.1700 «000 « 0000 2073.63 « 001 120 25.73 .0002
L1700 «000 « 0002 .55 473 25,73 3 «01440 1
GAGE PRESSURE = D0 GAMMA =]1.25027 DEL = 33,1385
1800 «001 3569,37 3326, 30 28679 0«0 .70 449366,71
«1R800 «001 «0001 2006419 «NO1 4241 25.73 « 0004
+1800 <001 « 0004 oG <480 25,73 6. «01440 1
GAGE PRESSURE = 0.7 GAMAA =].25053 DEL = 33,1385
«1900 «003 3676.25 3425,03 c94b,467 0,00 14.28 455299,38
£1200 « 003 « 00 cNlna.lz2 L0027 905 25,73 + 0007
.1‘:’00 l003 00007 oil‘j «491 25.?5 10. 001‘0‘*0 1
GAGE _PRESSURE = 0.0 GAMYA =]1.25087 DEL = 3,]384
_ «7000 +005 3812.27 35572, 34 3n055,45 a0 1895 461964 ,34
27000 «005 « 0004 clis.32 +033 1577 25.73 0011
22000 £ 008% <0011 plal o503 25,73 15, 201440 1
GAGE PRESSURE = N.0 GAMYA =[.c5128 DEL = 33,1384
.2100 «007 3979, 34 3708.10¢ 3189,.35 (a0 23.71 469564 440
22100 007 «000€ 202548 s N4 2439 25,73 L0015
GAGF PRFSSURE = Da0 GAMAA =1,2517F DEL = 33,1343
22200 010 4180,95 3895,9372 335 .95 0eJ0 2858 478482.110
02200 « 010 .0009 2‘}?(‘!-28 + D 349.6 25'..70 .0021
L2200 2010 « 3021 sl £ 9610 25, 14 29, «11439 1
GAGE PRESSURE = 0.0 GAMMA =1.25227 DEL = 33,1383

8k



QLET®E = 730 18L52° 1= VKWYD 0°0

= 38N5S3dd 39v9

T TeEw 10" Hed CLad=t 0956° ShE" 0 sL0°® U0ZE™
8s10*  9%°s2 1*9292  1%0* L9°0602 5000* 2L0° 0o’
€EL°T9%EEL G988 06 0 %8 w22l S0°00%8  [9°W106  BLO" [
ITET™E = 130 9EISZ (= VekvD ("0 = JanssJdd J9v9
1 CERTIO® *lel 05°52 €68 629° SEl10 890° 0ote"
SEI0Y  Us el 2 1827  9Eu" UL %B02 IR To0" UUTE
S%*6205689  LO*18 00°*0 612159  (2*'whoy 18*L028 890° 00t1E”
LLEL*E = 130 L89S2*1= ViKWV (*0 = 38NSS3dd 39v9
T BEHIO" 1ol bt BEH 121 5TT0" 350" TUUE™
2110*  %5°g2 0°8961 1€6* 6P RLUZ 6h00* 360 0p0€*
SL0niE%9  00°%L 06°0 E6°GU09 tR°2E860  Ol°teRL  3a0° UooE”
BLET'E = 130 SE952° (= VWAWVD G0 = 38n5538d J9v9
1 SERTO* *9cl 15°52 08L* SEQ* 9600 050" 006c*®
9600°  [G°Ge He28gl 920" SO°2L02 Zw00° Us0™ (LT
€8°20.809  9£°19 00*0 L5°0095  52°SEEQ  s1°€£989 0%0° 006e*
6LET*E = 130 0BSS2*1= WrWY9 0*0 = 3¥NS534d 39v9
1 9Ew10* £l 29°92 CEL” £56° 00" 240 00ge*
0800°*  29°c2 62201 220° 2hecai2 SEGD* 2h0* 0owe*
0€°0806L5 60°19 on*0 B GGUS  RWULLBS  ES*LIE9  2h0° 00ge*
6LET®E = 130 125852°1= Ywkv9 0*0 = JHNSS3dd J9v9
1 9EHRTC® ‘06 29°s2 69 2R%° 290" SE0°” 00Le*
9900* 29°g2 T+887T  8I10* 05*BS02 52C0" SED” [
6L EHRERSS  E£1°6S 00°0 L2*G99h  [n*wZhe v6*02RS  SED® 00L2*
08E1*E = 130 29%52° 1= ywhvo (°0 = JHUNSS3¥d 39vVO
[ gEHRI0*® L CERCT 059° LTe® ©S00° 620° [ ET
#500°  99°62 8°9.L6 stoe 6042502 +200° 520" 009e*
UG LLEEES ER°67 Go-0 UGS 22Er  tC'S2ut w2 E6EG 620" 0%
TRETTE = 130 2UhG2 1= VARV 00 = J8MsS38d 39V9
1 gERTI0" *29 9952 gl9-* 13g" whOG*" g2 00s52*
HH00°  99°G2 1881 210+ CLAT s100* te0 005"
91616515 96°EWw 0nso 62*920w  (g*wlo» 511206 £20* 0oge*
1gE1°E = 730 2%£92° 1= VWKHVD 0*0 = 34nSS3dd 39v9
1 GERIG" Ten Tl G2 EEEN Elh SE00° ELUM U0%e
SE00*  0/°S2 1129 010" HL*8E02 S100° glo* 00%e*
9L 2L 1IUE g9 8t 06°0 T6°H0LE OTYLL[E® 8t Le9w BIU® (VLT
ZRETYE = 130 £6ZG2° [= VHAVD 00 = 3ENS53d8d 39VD
1 6£w10* *gE nL*s2 295°* £a2" 1200* w10 ooge*
T200% UL°ge 2 5lw [ A TH*etud Z100™ 12 4 [V 3
99°*4068EY”  9G*EE 000 6B*THGE  2p*Ll1b  g2%6l4y kIO toge*
. ORI (1)On (1)0L3 (s (hHa (1)Z20 (1) Z Ix 1
L IS dd aa a3l EL] Ix T
EL A 1HUdd gd Jd ¥8d 1x 1

HIVS HONI 2Z 0JS Jd (°ST 113d0kd 9v8IM SLlHW WW 9S°S

&

84 a



BLETTE = 130-09652° 1= VKYO €*9ELET = 38NSS3dd 39v9
TIHI0™ T TOvHS 8T £ITE ST 352" [
5590°* | 29°%e Tegnig L€ Leteel? ~12u” 952 Cidn®
U8*0S%02Ed Z2L°6EZ 01U TS T UUET  Se"wFiFPe  LE'9ghhg  3G2° "4
FITT L = T30 FORGZ T= Yemb G EEGLL EREEUEEE EEEERER)
w0H10* "SR Gl w2 [ A crate fLG. " 522°
6I50Y LY AT LR =T S0 Gaticld Tele® (T4
18°s6iyvLle  0g°5le 00°0 26*9ant 1l RPtElLie 2€°€e2??  s22°
SLE1*E = T30 RUESZ* L= Yrkyg w112¢1 = 3antSiad 59vO
ZTHI0 "t 2L 18 %7 79T EAL M CLEH AN TUTT
8050°* L8 %2 £remLe ETL° AERE & YRS s92° Q00"*
ST EREGHEGT BEEOT 0e*n €G*T020T Z7°LEnrl E&x°Glgig S02° TTo7
RELETYE = T30 £9657° 1= wvvhvg U0 = Janssddd 39v9
9IHI0* *0g9 7602 0697 aifte £hhye A JoeL®
RN 86 ve £ RLOf T At cele EE S i TT6L"
95°6€26%L1  95°eLl () hotiTarT  aptiweol  Tgtie2el Ewlt Quer*
wiFT*E = 730 26RG2* 1= YrkvO L*0 = 38NsS3ad 39v9
elH10* *1hS aC*c? gegeT wES e SFEu " €91 Dout”
SgED*® gu*se2 c*eESE JEU* sTeEil2 Qg Lo 9l PR
E1*T9E9EST £21°951 0w RLUtQ T1ET  sptelEcel  2Ze*Lhyol  E9T° Uigk *
SLETTE = 740 9€6G62* 1= ywhvo (°0 = JunsS3de 39vy
22%10° TR 110e2 went €521 GEEC" Sh1* Duole®
SEE0" L1452 G*UGHE vgo* gereclle 1215 Sel". [T
85°5205761  28°071 000 cEe awTl  =i*legel  wege2gghl  5e1* Q0Le”
SLET*E = 730 w1AG2* 1= YHHYD L*U = 3¥N5S3da 3IVO
wew 0" *Tiw ne 6P oTeEsT CELR (626G* 621" 0TeE"
0620° h2*52 1*0LEE Wy 92+ 1112 Lot 521° PIETN
T8°GOGELTT Gw 121 00°0 bRtTE ol T LI%2T wC*C06EE1 &21° 0ose"
SLET L = 130 swks2* 1= vrkve (°0C = JaM>5Jdadd 39v9
92410°* *oof 1€£°52 G241 161 1524° R1L* QusE*
1s20° 1€°52 2Lh2E  29L° LG 12 H3TE il [RET5
90°69£0201 oﬁ.mﬁwr 000 RE*L696 DR -4 SRS 5 G2 6 6 Obse*
SLET*E = 130 215RS2°1= yrkv9 0°0 = 3¥NSS3dd 39v9
827 10" "S0E 1E°52 oTT=1 CEFRA! aleu® o1 PIETSY
9120° LE*S2 g*0£€2¢  SSUL* se*lil2 we (0 1ot duwe®
T9*%86t86 99°Gul 06°0 CYRITE] 22 e025T te*ewedl  10T1° TowE”
SZET™E = 730 12852 (= VWnv9 G0 = 3En55384 399
QERT0"* *29¢ 2n°52 HEQ®T 91a*1 SRIC* 580° 00eE"
SeI0" 2952 L*FhR7  BHUT SECITS HLUC" 580" UOEE ™
28°220064 18*96 [\IE"] 92*+HS6l r1*gh26 189266 580 00EE”
HONI (1)an (1)2L4 tns (I (1)£20 (1)2 Ix 1
Z 15 EL) 0 oh3l EL] TX T
EL A L¥Nd Aad dd ufd 153 1
HIVS HONL 27025 2d « *ST 113d0dd 9%823M 9TW HW 95°S

3

85



LLEL®E = 730 S0LSZ*1= VKWWYO T°LBLAE = 3J¥nsSdad 39v9

T LEETU™ *TR5C wg e B6E Y ELERS) TLIT* Y4 'R
TLLne v9*22 LeoTrT whe* CLRE T ¢4 L09o" 62L* 0ues®
T9°GLl295LG €U 015 [IY HHTE2ALE LG GLZER D¢ Gh%ah  bel® TS
LITTTE = 130 9%[GZ (= wrnvg ¢ Gelrte = 3dnss39d JIV9
1 9HETO" *ELEC ne*ez LSy L2 K™ cEDT® 5539° 0515°
UETT” 6 22 RRLOT A T-A [ 5419 14 LT CELN ToTs”
15°2200955 <C*1s% 000 £L°G2RSE  EI1°L59T%  gR*lulvh  6SI* I
GLET®E = 730 HHLSZ*T= yrwvg 0°0265€ = 3ENsSS3dd 39v9
T GEETU™ UL HTE2 B16°C EERSE CERTT J63° UIUST
AN hi*g2 n+2207 0Ee” Trepile Lahie 355° 905"
WS RIBLICS Swehoh 00 0 BG GGUhE VL 9UARE  [G°HiuGeh 965" JoUST
GIET"E = 130 6IRS2°[= Yvh¥9 2°9.GEC = 3dnssddc 39v9
1 29€10° *ol6l 1E%E2 L99°¢ wlgth cugr* bzt Glov*
EEIA S e ¢t FR AT REULIS [ FEES TUeo"
00°*nle86062  08*SHy [ BE*ULS2E  ERTGLHLE Rl LH9 k  Uk3* Olen*
QLE1"E = 730 TSRG2*T= ykn¥Q S*nigif = 3ENsS3dd 3Yvy
T 69ETI0" “aeLl aC*Ee 6e R E Bac chzi* 'L PETL A
sH2l1* H5*E2 0*L602T KGE* 62we e Luvoe ek Qugh®
2%*LT1e896e¢ bE*tly [ Te*9TL0E RG*CILEE  T7°92E€rE  s8h° Ulaw*
SLET"E = 730 RS2 1l= VhYD £ 9.5x2 = 3EN=53de 39v9
1 9LETC® *6e91 ALUEZ c6T*E BEF* Y fElT” THk 0oLn*
CETTL" 6L°Ee 6°SHGNT  wel* GE VETS FoLL" Thh* [N
B9*1G66062 95 THE 000 HU*HERRZ D2°UESEFE  [Q*EReSE  Iwn* VuLh*
SLET*E = 730 £uesS?*T= vpKve 0°Se+vL? = FuNSSHAZ 29v9
1 ZRELD® UInT e6 E2 6L6°7 Zarty cecl1® et PREL
2201°* ROES S*RYZ6 9gl+ 65012 1€Eh " L6C* deah*
£2*%Tlelge  S9°*05E 000 6S*GLA9Z N .eCIL hGTEEGLE  Ll6L° Tugs*
SIFET"E = 130 Fr6ar (= Urwy9 G HARGE = 3onss53acd a9v9
1 88ETL* *12el aT %2 L9lL*? Tigt 1267 Lsg* 0565
1260° S1*we £°090R wIL* 2L .ele I Let* JughT
19°2g82142  8R*0<E 0C*0 Le*p0s2  sstucls?  le'6r21E LGE* Gush*
SLET*E = 130 2HeS?* 1= wpkvg w*{gcE? = 3ANSSdec 3979
1 AN *Egll 2ETH2 §95*¢ RACTE CEED 0ZE" [
9280 2E°02 0°1569 291°* »3e0g 12 Lagoe J2g* Uinn*
€L°6L1265¢ 6E-26¢ [S] UF*QT2Fe TG EheGe cc-woen? LIt* LI
wIET'E = 130 556%Z° (= vrhvd E'= = JHNS53dd 3J9v9
1 66ET0° *cg0l L9702 ZLE"2 1iF e LEL Lg2* 00En”
LELOT . L% %he 9 ESHG ML GEARES 84 RECL " 18z° UuET"
85°92+%09%2 0£°592 060G RUTIRETZ  TT*uoghe  [C°Grot? g2 Digwn*
HONI (I)On (1)014 (11s (I 111220 (I z Ix 1
Z IS Hd a0 dh3l EL] Ix I
4v A Ju0dd Hd 24 Hed 1x L

9IW KWW 95°S

HIVS WONI & 43S Od "°S1 1713d403d Fhydm
[ o

86



ERET L ‘= 130 2e162* 1= yrnid 1*1Fhus = Jans538¢ 39v9
FANN 7-F-3 SR AE Y £ £ RETRT 75770 TETS SRS THa"T TTEI
Sive* LR Tt dRe® 9zteE. 2 sl ICERS 3¢9t
TTwRYZEeLLCY L TdeT freh CESTJCm LETRGTIR S['uga.& 1ma'l UI29"
FEETTE = 1200 LE?G7 1= wenyd £¥.hn0Gh = ans5dac 2979
2 6Ecll® CREET eR T el FrRAMY Zree" 563°1 sula®
) LT CEACA oot BErA CEMEIYA SYeT™ ECER LR £ R
Oh*hat Oty RI*upll 0o*( AR L AR Aottt S Lt 2 W T ULt
PRET*E = 730 Le2s?*i= WO £t LwGus = eNssiac 39vH
=4 Iseiu™ fLL9Y Fradird RTI0YT STET™S v N L =]
690€° 2erue 0*6E2T 2E2* £otrpe? neele 9zl upoy*
o [A-EEEEDEI TR § S U ZET0ETR ROTRTORF 3IT2Eels u95° 1 TS
TEETYE = T30 FPCGZ T= gwhvyg F'6hG0s = 25155366 3970
2 £9e16” *hEEY a8 6P hLRYG "3RG cbHZ* gzl Cies*
CLY:T-A TEYTe 5Tl TFe™ ELRET TEIT™ ET-A M TUBS™
LY*LG00199  JE*EYUT 01D AetTanTn  5)%celrs aL*ATLls g2wtl Guns*
TEET*t = 40 »C#G7°1= yypvg ©%) ;29% = 3uNSS3ac 3979
1 YL TEwlw ICRLE A CETRE] crliz" SuE® MYEEM
s2L12* IR*2 pe2nz1 fle* JLaen? et 50g°1 Coest
T9*L099lny U3 uae [T Tu*renTn 2309 T6r E1* 809758 obLi*l e
CRET®E = 730 1onG2° 1= Wykvd ( *6HGGH = 3Juns>sS3dd J9v9
1 9rgll* *EBLE £1*T12 wlg*g Lhe’s T 581*1 Cula®
965" 6112 n*GEZT IVER ELECE T HYTH ag1*1 ey
0L°ELEELED UB*bee  00°0 Iv*el12Tn  fo*lleie gi*E2els  spl°1 Gulst
BLFT*E = 730 F1652*T= wepvg £*(pRYd = ZdN>S3dc 39%9
T LecIl” FCESL TEETE BUE"S FERTY EE2” 1EFRA T09="
0pEe* ng*12 g w221 £LA £Zerpu2 106G gl Juys*
6C HeECTEDS  HL E9F [T] 60 2eTr  FETnonln ER°IER.C  (HO°1 'EEN
] ALETYE = 50 SOCS7V (T Yo nte FrechLr = Adls5dad 3979
1 BOETC* *oref nR*T2 £e0 e 9TE "y FE22* 285° 00s8"
r2ce” 08 1e 6 g1 BTN TT teue B Zub" PR
g7 #960e<¢9  LE*Ho6L 00 2H*RZ L [itgylor  pEteel € 2y5* Uuss®
HLET®E = 730 »1952°1= ywuvd 0°ChiZH = IuNSS3dd I9v9
T BIETT” THUE w0 2e [3LhEd CRA O] TItZ® Teg " TonG”
1L02* e0*ze 0*ERHTT £9e° 2a* b2 2rLi" ue3* Oung®
GZ¥GSEL609 GG %EL  O(°0 TIYZERBE 757 GRRECH L (ugen UGa" 055"
HIFTTE = 130 199527 (= TRF9Y § RGEF = Janssdad 39vY
1 f2ET10° *O1RZ LE*22 LE9*H 166°: elel” 303" OGLa®
gTeT™ Tt 22 6 eaTY L1TAd LIS -4 TIou " 03" TOEs
09*GEL2WeS  ST°T1L0  (05°*9 TO*aZhEE  LE*LHOFY  pC'Bhelh Jua* oues®
HINI (I)0n (1)013 (1)s 1y 11226 (z 1% L
Z IS ud aa ah3l EN] Tx -1
EL A 180dd He Jd Hed Ix 1

Ghudr 9TW W 95°S

H1vS dIN1 2 02s Jd . *S1 7113d0ud
3

87



GBEL"L = T30 (€9h2*T= Yrkyd S°ZOSAE

= 3¥NSS3¥d 3I9v9

2 LCLIALM "wilel grear EEERE] [7e™s glrg* 52L°E R A
8L05* £€1%91 6*266 Lse” SI*EGHT et 52L°E Gucl®
TE*ETE8 (15 26 €anl 00°0 “TLYLEUEE Fo'6Ll7FL & 'Pa21% 52L°F T
REETTE = 130 TUIHRZ7[= YWKVO C 9P H = Jonssdad 3Jgvg
2 LOTTG® *Lw9L 1%*9T 128°%9 6EF*Y 1266H° 505°€ oote”
T2ew" I5%9T ERrAIa 192" 0771961 (LA ELER ouTL”
SY*evEPYES  99°008T  0n*0 24*qTarE TR*IEhAE  21°9T1E2+ 5uU3°F 001L*
REETE = 130 ESL»2* 1= vrwyd £°1021% = 3unSS3de 3999
2 |C-AR Y TitL TR ST LEIAE] aFT 5 TOLh 67°C UUuL”
29L%" 18*91 £°290T  w9e* G2 1Lel (he2® L62°E 0e00L”
65%Le%dIES  »0 9%LT 0070 GUZRIPE  ETYTEECH 2L°9FEE® [RZ°E U00Z
LBET'E = 130 9UAkZ 1= UhkvO H-16C2% = jans=s53dd 39v9
2 SETT0* *e0TL T LT 9wL*Q 6le"Y voan 060°€ 006"
[DEDM STLT T=L90T I9e° GERETAA! cl5e” 060"t 065"
£6°£620055  90°0691  0r*0 67 ROCCE  &0*ZSETHE  Cetlifrh 060°E 206%°
LBET®E = 130 pSR+»2*1= Yhkvo £*Se82+ = 3¥NSS3¥d 39v9
2 gr1I0" ey 6neLT utz*g CECRE) aghh* 1622 FI'EN
9ErRt  entyl L1607 Cic* bacigel sCh2e 163°2 00gg*
0%*6S12295 0L°2E61 0C*0 EH*RARESE  [h*oug2r  go*luksw  (gg*2 [ICER
9eET*L = 130 TI6H7°T= Yprnv9 9°£99€4 = 3uN5538d 39vH
2 RO *E£55Y £8°LT 199y Thy's L2k 563°2 0029°
0Lew” £g* Ll feSTIT €lc* [ERETTA FFED 5632 0029°
£€<°g9L15.5 86°ELST 000 E9°H6TLE  Ce*2h2Eh  21*L7%9% 6632 0GLy*
IRET*L = 130 S96+42° 1= Vhhvo R*IBERY = 3JHUNSS538<d 39v9
2 FARTH *5.29 FASER [s5°9 CECEE] iACH El5°2 PEEEM
iy L1*81 £°6ETT 92" 0P*2661 SeL2* £l15°2 0099°
95/ 152LdgS we ElsT (G°0 FS'GleLE RE°UGIRE  Eh lgEl% El3° 055"
TRET'E = 190 RING2 (= VRHYY » GELEH = 38MNss3ad JOvy
2 ggl110° *9665 PS*RT 6l5*g GaAp*e 2E6E" sE€ct? 0us9*
2E6E” 25°6T ERAELR gLe* PERCLI OhET" SEt e M BETM
€8 0052865  19°2SHT 00°0 66T RE  aw*clificy gEeifuwr  SEC*2 00s9*
HaeT*E = 730 EL062° 1= YrkVO 9°LUL9G*h = 3uN5S3dd 39v9
2 T0e10° EEITE) CEMCE T7%°9 BUG" 9 GoLE" Z90°¢2 UT%5 "
09LE" 9g°gl £e2ar7 Ggee Ql*9u0e weel® 5912 C04s*
%6°8899609 90°06E1 00°0 BH LTIRAE  2A°6lEcH Pa'2lle® 3591°¢ To0%5Y ~
TPETTE = 130 v2152°1= YrhYD S 6LL0% = 38N5538¢ 39vH
e #1210° *LERS necgl 25£°9 REG'S fR5E" 2002 00e9"
CEEDN [ TR (R Zage Ghehlue CEEAS 200°2 U0Eg™
21°4%260619 RE*9LEl  00°0 ga*eElue  21°cghGos  pptlgeer 2002 cogys
yonI (I)0n (1)214 (I« (Iyu (11Z20 (112 Ix L
Z I< ad G dral X Ix I
4v A L¥0dd Ed 2d HHd Ix L

GnBIM OTW WW 9S5°S

HIVS #ONIZ QIS 3d 7°ST 113d0Md

88



weF1TE = E¢ BEPwrtIz greng BT .eC € = AE(5S2an 4999
T o e LS RS T [y HmGRUDTT . T Y devt T~CT EBe"C Qo TE [t ZR7TT ieo
£lny" uitel F*ESL “let ATemiel 729" i U 2u*
B S S, = TTTHREYETHEERE  BETELEF U v Tr erToe &l  Flfe 2P GzZL Ik 2ZhZ'T mle
= TRRI L = T4T Le2hz 1= yroed V' LClt = SCNe53ae aove’
£ Siell* *helinl JECET 9iT*g - R c-£9" 195" byele?®
e e e TEeTEg FASE N | e*9ll T el LA T Elne?® [Ce™ [
€h°681100  Ox*tig2 02*0 CETHRGE =1t eke £ EeCTR2ZE L95°% vele®
FEEI®E = 30 >1Fn2* 1= gppvd (*wiezf = IBNLS3Mg a9vy
R T ) [ RIS “RORG ORI THITG T TG TRI"T v
91y »9°¢l LUEAL geer Fovmee ] LEint L62°S vave®
- e T - I Treddln Uwn*cier TT¥ COtE =7 ".rb £ fG'grert 1ma°C TTUs”
T ) . - EELTTE = 120 PoEm> = voivg LORMEfC = 26NSSE8E 3950
€ grore* *igYn eHET 9uE*a ahts co. .o HL voul®
T T - } ECLTM eh' el 9 L e Ts¥wepl SFERT iLe’t Jeel”
= L m e =y e eRtEnnurer  Titewls 0a*8 Hrmtroh ?  ZetpTeTE LETEGZRE 1Ektg biot®
e s SR e i e 2OET*E = 730 HLIER?*I= Ve nkQ ("602rE = AN553de 499
3 ETOTLT  “eump Y 7ohe0 Lrets AERST s [T
) o AEBS® 12*41 htLnw b R HLE>" 121¢ -
QutgealLEy  grrenlz N0ty Trmt2uad  ptpcers (T 202¢f Tp1°:
T T . ZEFTTF = 390 SlReoris vione [TWRTCE = ZefisSie 49¢0
) ) i o » £ ww..m_..:.. 7R TE*HT wlg*a Tin*s . Egr Lla*w
fipy® 1ot el FeeLe WEe® Qrrune| e * tls*»
e _ B . So*unoybyh  [weGulz  0(*5 Bt plae 7 ttuwEl Ty thpeef plste
o TGET*E = T3 S6us?* Tz 4, o0 [*AK, =F = a¥NhSsca 39vY
£ &6EUTCT ovEd el ] T=e's Fi9c" ICER gLl
) L . o 2195 2y*nl HrY9n8 2het 27t Isel cEEge L9+ viwet
£l hGudeqr  Sitesle 000 LITERnag  TETLELIRL LZT96ZIFT L93°F PRI
— - - Tt/ ¢ TEFITE = 130 [ Gr° 1= gyend [ "LBESL = soMns3d8c J9vY
s 2 € EGOTIC*  *cpyw w1tgT Fusto L) 1es¢c” nerth S.uet
E== IEes™  »0%gT T*12k ghe AT SRCET LN v oLt
e = 95°0dhLTLY  SL°HI(F OntG HEPLLEE L 1PWROCE  CCTUNERE 2R yest®
wBF1%E = 130 AKGH2* 1S vy ke FRUGRLT Aefinsdod 29y
) 2 997T10" imhd L7 T IR G Vi ™y TREGT T
tpes” IRAE [hidc} J5e* Qs Lsh HETL Gl
=1 PCYOEL0LEr  Gnresel 000 [0 GRnTE &R 9139t &F "GRCAE TTRE:
T - . CBEITE = 140 SRewscl= gr.yg w L _LFC = dHfi~5doc 39V9
e us0T10"® AL AErGT HLR*G TR1*G ?F2s” LT dutdl®
R - JEesT Om'al FRET) 3T CEMEETN CErLT Boe5° L e g
e - o #1*RGELEEY R GuA] i EL°AHIPE  61°HLSLE  TL°9RZ +  hSS°E O.eet
..... #om1 dl)yun (1)214 s [BRK] t11s00 1z Ly 1
........ — 7 s el 0 Anal dx 1x i
ELl A 1 ¥ Hd Je b 1x L
“1vs BOML 27 A0 Jd ST TT5d0Gd $mEds 91k Wel 95°5
- R ) o £

89



GeRET*E = 740 9uteZt = grwue £°19687 = AuN>%38d 299
——— - i ia L TR LTT Y Thn v oT "t ~TEL" REZYE Lich
LAY LR | T*eCE Tels 1Teny ] cpCy* hEZTE AL g
Tttt ) L~ L VA T TR LT Wi 7e OrGURET G TRUGTZ  GF'hBreLe PLZ'6 7T
— ? t TR TEFTTE = 140 & r- 1= AR T sancsadd 3Ivy
£ 99gul® 14911 LA fracr 2iT0e £F7ee List® Lelet
T S X - A DA A S reig Y CER-AIA TEmL® [ -0 T
= _ShTSECYYRE  wLtheye 0L *h S Enlhl ¢ vl TLTRERTE tis"e wlils”
GAFT L = 20 ShRuys=2* iz yrpwa LThoERD = Jenss3ad 3974
..... e e . - seem 5 GTU0T™ TR e T AT nor L ToTL® vide
191z w1l G ZRG wel® Tre . ol oLt .
= . T T e anslE e tente i BUTEELAT FERSRIC FaTehOn?

THET L = J4( T1Thzs1= Uy v CrFL:
+ { - 15 B 4
.

[ CETL TN cheTT Feles 2uE "y ~LoL® Y-
- TTTTTTTTTTTTRLULY o entll GREAE] L R FYRGT FRZTE L eFT T
R it Gy teReLy  TGTlLard  perluge?  ne2%k T

GaE Tt = 130 Felngt 'z viove = aeNtSdde 0w

T T o el 19°11 Fhz'e 9TC ", aHe* L <zt
T TRy, L _ SkBY* 19*11 LoHeY cnl® Gloewrl seg*s  v.ws!
L GLuUReE 9r 0Lty *d I R Q5 L Gaggt
—_— - SEET 6 = 30 Gnins! Ve 12 667 | = dehssizme 39vy
- B L0002 2RO N Lot i BubrS L1637 Luaty  dage®
TORGT  EWTTL EeLm0 K I R ERN] dulet
SR —  2wtimesitt  ACtener 00°C GLefEnT? R G R L S A L
e z [ _ GRET = 40 Lete2e e 1TER2L2 - w_ﬁ___n,um_._n 49vY
[ Hla0U" covl EARED Testg . vl otwas  switl  Jiee®
o o 9ls9r  zltel Tus e kil Letdrnl ]
o Sy Gaiinnt  mRytedre C.°0 ORECEET T
P . T - FEEITE = T4l Calmr (= wia
I Y . " 62608 *GGLUL ceer cpate Hbetht
1249° cEtel prpHO uet tet ekl
e gy oy _ ) L __Letmopynne  G2tiens 07V EutEEad?  LA*lguoe  get2lov? et
i . - ruf Tt = 30§ FnEt L ve Ctwle-d
T mme T N SR YR T T o LERTa "GP ERYRLS ARk f-da- T
e e e e ST = o f2aet  eStel TrEuL ule _BecRaEl . BL95° . LY
FE* TG0  [9*untes O0°v et ftuie iRcelnlc  LltUEer- L
= g i = T o P e =T YAt T = ...._ NI _waulu..‘h wr o .a.mdmvmh_m..-.w.l =
£ 5600 L owal LRt Timte faptm crcos 22z
—_— T T T eeg TRyl RS wlc® CERE TEee EEE
R ST S brth2uiyLt  Lntenfe O EytPeyr?  giteFees  £OtOeF € #2579
) o wdiloanan (drd (D LY 7 TSN 0 S S 5. A L s
5 - 2 1< oA . =T EE3 T et e ]
B . . s 4% A tendd O L) * ¥ L
sime wap) Z 004 De "€l MGe-d Shede GlM M 95y
T N R Y - 3 R e e T N & LRI L e,

90



LEE1*E =
. =/ e S T V] S A | E 3 Toitw
£€6Lt  wl'e 7ecan Tel®
Tt T T OESTIERTElE eButwiee G TTwanl GLPELVRT  SitLinuTl TCYEREOLT
- LEFTTE = 1490 WeBs o= wy.no { YRETEY =
£ SLLOG* teutal AETH HAT®h Zal1"¢ LRHL® 22l (1
= - BT 1Y A A G wTTY CEA4 7 5 U T S G -4 -4 Gu b ey
- OU Ganehee  ROCOHEFE 62 °Lenm]  Tutarcel Tellec] fetwel-l 1€2°21 N0 1
Les Ty = A Jpeg=tiz ow el Sadalt = AafsS37c 494y
= £ SglUU hEEETA [ Las 'l faed T LR ECEM [LENNY R *Ral |
92kHL®  Gwte fi* Py qele 92 .Ldl Erkg” Fp3til 59601
97 A \qx T N T6"oGLeled LT L9Rz  2F° TLLST Cr ffarT S5 1901  (r ieGrT 2u371T GTOCTTT
s .‘\ /=
Uw.n - - o 7 LEFT"F = 1400 =wRpF-"1= yO JYOCENT = aANLS3ed 39v0
o s e £ €ALOG® tulsel 19%s R 5EF *e iLeL nngell Lupb®
M 07 52 = - P LN i LA Tsra% FTTT ZEYELLT TEORT FHTYTT TTEET
or P oy Seel ~98L: LV £5°0n0TLEE  mrteibs  FromePl  GEOREET  Srtedwgl  Zet€elel mnstll 3.se”
\ = 75/ 4% _. o . 3
NP -V LT o LEET Ty = 130 9kRE271= prky0 0'Gikrl = Junns3se 30y
R S T € ZhgGUT T Thunal L6 THE e EEE TTZL® EER A A 1
£-0/x +0Q » TTee* Li*e QreLin 2ule wreurt? LEE6" wuZ*1l Syes’
j e P Le*nlevewe 91*aler 03 tateclel  rLtig€nl LETGERORT WP IL Vunb®
g~ -
Tz §f - f&2 80 d7 :
o = S LefT g = a0 Gurm2ei= TG €'fil.z = Zehws3ac J0u4
A . € urTwou® *cutcel Ladaid ) Zuntn wletc et A g2y el eJen”t
T LESTS LT IR T NI e R 9atel JiLzt
) N retTlntlse  letlble 020 prtewlul £ ClEWRl P2°"Rl 2 gyacil DGLn?
) grel*y = 160 ¢l YrivyD w*2¢C 2 = zansS3dda 3949
I S UV Y72 | TIeeT CLEN 7To? ~FGL® IR ST L
LY TE®3T FrRAn aals geel &1 sezeul IgE*
..... T OERTLunfiGE Goreuiz s mLTTRGRT TCrUnLAT 7 steoil Uovet
Q6FETTy = 7130 AdgnrT = prara 4 = TeM>535d
£ n2e0l* tohleld et glaer 6£80°c w2l an
O EeLLT T HETLU £oE1% TITe TERE LT 50z 01 Jis
€6 1209492 gl wrez 0oca Eet 111t Frebual  petueg (2 muzc(] 0 CdLe®
YEF1TE = A0 pene w21z = JENsSZod 39v9
€ RERODT Teeliel TR Lal¥e CEY SLh] ¢ 2Ld%E P Y
9onL* Lv*ul 0*HZS wL1* Petilel TEen® RL3*E k-
CLad 8 7 07 T (A § W FLYREGLY Y[ 9% 7 WEYICETY 8LE'E 770
GEFTYE = 40 FCnw? i= vrevg 1 Zege? = Jais538a 3935
£ Loe00* *Loel] qg*pT ChL*n Qi adp e e Bhan"
SPELT ECEEA A BT LLTT LRSS Zcel® EEEN -2
ZEEEN00RE  1l*ewye 02°C BPeITHT ot L 16CE7  HSate ¢iiet
Il (I)un (1)013 (e (e 11236 £ 7 1y 1
& L: Hel R el 2y ix L
av [ | dildd sl de [kt 1¥ 1
HIvS HON[ 2 g0 Je ST TIEd0sd 9he)h 91l Wi ¥5°S
3
» -

91



QEET*F = T30 PAREZT 1S wewT0 ©°2uRET = 3dNss3ac 39vY
R £ LGELLN TLT9ET CEYL (A0S eI FITRT 6T ol [IE=4 O
= ity £9°L QrEEs rel® Qreepal ZerE ] {6101 Drel*1
- — Gr l2hblL] 9l wilit  jotatrecl  heel1T1I11 ~7'w2R?1 21 2iekl 161°%] PR S
CEETE = 4l SRREZCI= uepnh et 2P0 = Zen=sdac 979
£ Tezocet 1ot <k} LHntf grear slatsl CeTret
e — e e —— GEELH" TEVL FoTor T TEIET AEM OTT7T
I *9rEeSLl  mutymls  cetancel  wttpge 'Y 30 tseceel Zeteelrl slatsl vell*t
GeET e = 30 S{eE2° 1= guirnn  tEhee] = FHN%S3ac 29v9
3 ERYE I TERTE T TUYHE NS EEERRM [EZR" TR PO RS
) S L6en®  10*w £e6mE e CEM A 221 ugresl 0011
= CTULLEng0le T i wans  ZaeRelc)  Emeimmall Rt Rsp [ ZeTizerl wSktel dual'l T
..... .I wRE T 8 = an TTap> sefas3ad 2UV9
£ StLul” pakial 1w T oy Liwtt OEIR" LHuTE Gunltl
CETAN A R ngT* EEREINM CLEEER
L6*EHGERE] 9L USus  9Ctugpe’ G120 TT  seteiwil TCtRlEe]
wEET L = T30 TRy Z* iz Treng etdels]
3 22L00° T EIS TS LV S EPE
vicy® PE*E [ agte ARtelLl zag*1
To*vitlonl G95*Tely a1 9eTil cx*uie2] Zeteplerl  wyot2g2<]
- == LEET'E = 130 £26£7°1= verivd 17t 661
S e, ¢ 0eL00°  *ouzEd tntw TeLtE wEpt L TLie” set
[VATH [T LS AET® TR tosl*1 FERRLA 00071
RL*TwInEnl  UE 2106 geulebl  wl*alug?]  .p*eice! gy oel  55e°%l 2,201
LEFT e = 130 fan¥els vewva Tt lpgsl = JENsS3ec 39v9
T € LELee™ LA FE R YT FICTR IFAEN Sh5°L [ [COE- R |
L2y HS *w CorhEE Tl Gt T ECTA GRS Z65°E1 [EERETTER |
1T eeslanl IS cbhe He ool er Glew?lT S %prwrl P 6rptl 36571 Tuwu™l
TEETTE = T JEALSITI= Ok vl L Udcw L = Halinaddo 20y
£ SHLO0" *aulel 2L Hlm*E quetl T8up* LEI*ET Juzl"1
= I8Cy® R T*%6E enle FEMIA YA el T [A-REA ¢ TUEUTT
€at02ylEuE  wt*2ler pr1cepatl] entarTel gpe el Ie'erfol LE€3°E1 U501
LOEET®L = N30 preEZ° 1= Yanyd QT LRAG] = FeNtsSada 3999
£ EGLOU" TGEuL T <u° A TT5°7 AT TE R Ze2 el CESLA
€€05"  Gu*w Trnin Gnle B it sollt ] ZuzEl  G0%0°1
S DE ChE2HUE b 1Gb? hG I¢1nT EEL RURLT R reGLl [JO°W =L Z¥zZ- L1 PEEI M
PR P 168 T "t = T30 PChRe>"T= worve E L T1LT IENSSJdac 39ve
£ 09L00° *ln6dl i0e a3 biu'c rLRL® 521  G.gC°l
CETY T0TR weeln CEAN EERERTA Ll ) { TrLu L
e e e 0l*12E9612 ¢E*0Ee? wF°w9EmT  BRwTefl  cct.guel  bpeep2el s25°21  GUTutl
s3I (I)un (I)J1L4 (1% (1) (1)220 (1z 1x 1
T T T T Z 1S e 0 eral EE] Ix i
o 4% M |+ el Ja HHA 1x 1

Ory)r 9tk Wk 9S°S

RIS NONE 7075 Do *S1 17zd0 A
E

92



EHFTTE = 130 T6§r2 1= ¥y ivo [ *LEG11

= dafls53de 39v9

€ &v900° *Lelnl FACY] unb*g gre*l Tl9p" ERe-0d "R Jvel®l
18 ETH LUty 2 e sTT® ey -5 EEERIA viol [
S6°6SESLYL  9E*ylef  HR*SSHUT hmyciincy Intlewtl A0 Euell  Swpcel viel*l
HEET*E = T30 SORE?*T= vrprd ("=, 121 = Janss3de 399
£ 56900° *wlotl 1L GET*E At2*l oeege Tan*gl Gugl™l
CRGY®  LT1*y £ebe L1 S?rLngl cersel 19p*sl  Gugl®l
96°8Lu90ST 9 Tucef wT*Rnt 1l Tu'hnia aR*126T0 2etoclel  lor*gl GLgl*l
QHFT E = 40 DLFE2T 1= YrpvG &°L0f7) = 3Aenssdac 39v9
€ 19%00* *ETALT Pt [=Teg L1e*1 Fhop* 2LIE1 vuel*l
EEETN CERD! Q*REe wile 2Ryl coge] RL0*61 0Ll 1
S2°STE6LSl  witoolf wc*wuzll  ze*wchs detetstl  pltelwnrl  3ro*Hl veLlt1
HAFT'E = 40 rpE2*l= ¢pkyo cogrg?; = S8ls53ud 4979
€ 899007 LTI Cl ] 62Z2°E EEISA! alen* ICEMA [FEL
aTsy* RE*L I*sig Gele RI*H=YT Lhin®] Le3% Ll vugltl
BL ool ST gETULTE of*GewlT G T7(uT ke wer'l zZo vhorl 163°L1 ToaTT T
GEETTE = 170 RIAFZI= Tinyd "21671 = FEN5539¢ J9v0
£ wL900" CEGRET 0t BLetE 9ag* 2gng* LEEYLT 05511
aang” 6wt A*TTE 3 [IERETT Tepe*] LTEm Ll UesTH T
SETHRGLUST  LE*wblf actarall  Grcapiul  22°wwdZl 27 ger 1 LlceLl Dis1*1
HEETE = 30 »REC?C 0= weuro £UeaIF] = 3IENSS3ae Yv9
[ TG500" TTwltl 9L HEE L ! LhFas FEERED Toe L (
Loy * L9y ARCETE w1l 2heliyl alie*1 uhsty | 00n1"1
av*esoewol  TU*EETTE *RERTT  cetRAuuT SRYSSETT GETU9gRl UBg Gl LR G |
HeET™L = T30 RPREZT[= UrhYO R GHBREL = Jrns5dad 3979
E LEYO0" *TRYET TL*L LUHE*E £an"1 Tihg* gzt Guel®1
TTwg™ TI*I L T4 GZI” LEMETEL! TLRES T LR Tor 1
06°0880B9T B2 T12T¢ ar*020€1  (9°698CT wg*yporl  «2*locel #95°91 doel*1l
H¥IsI (I)on (11014 t11)s 1)y (1)220 (1)2 1x 1
Z Is Hd 0 andl EF3 Tx I
4v A 1¥0dd Hel Jd HEd Ix L

SIv¥S #INI 27 Q2% 2d  *ST 11340Nd

Ghgdr SlW Hn 95°S

]

93



TTTeielte? v NS NOTIOwed IWILTRT

A L 3004 KIved IVILINI

£ 7IcET SNITHD H30F03 HdualN

L AT 4 1 %3IL0v=d LHYIAm

LUCEZ” BE-UT"

*44° ve *444 *sdle

L0aT*T Lue " W3O FRA Tl s = Eelwivig” Licd9ped”
Zne Lv T S534a 499D Xow SS2ed IaTa Xol Ay 1w £ XTnd IV £
"TeTdo. " EMAI: UEG® FA=T TRILTS BTZoet

d2804  FUNSSIHa £k XUWA 19 | ¥vva lw ¥ IENSS304 *xyd * 34 FLLNw

$1S wOND & D¢ D¢ L *6T 17240sd Srtar 9TW kn 95°S

94



HINT H3d #7+3000006° ST 3VosS-A T UART m3. TOEIIROrCTS TTOf] Eawdcex
%.+3000007°" =INAWIHONI =4 1

ERETAN

10+34005g 1" Tus30050 " degll el P TIR e
"T10+300051" 10+3 Q021" 030000 TTEIRAGIRETI E

H.-oooool.H-loo-llancunn.ounoumlooo‘. “pee .

[EEEMOS &
e - .

sperresannsg

sfrrertessrarcsantas taansns

) T o o ClPLeededieiec P 2P rCiFie el et il T nnbppuaronnnone e =TT T
S i = TSR e e S R s vt e e
.
I BT i 3 = S - A SV s
.
A S i - O P RN 3
.

<
Tzzzz - e S
t112eee .
B e I M Ameces o
T zzz .
Rt | P Pt B S X QL oS (i e e o e R e e s =

1 1 .

1 ‘ = TP —— SR e e e

e .

YT T - STENTTE
||||||||||| - - - .—.— - - - — ———— -— . —— 2
1t N

i 5 S - A ————

—— . —— - ——— = - - - - - . T -a — m‘.

T = S—

i " T =S - =

T 7 v E——

T  FITY

[ SA eSSz 4)35ne

95



RAONT &3d 7. +30000RT* ST FvIS5-X RONT ®dc TU-3u000g9®
£2+300000€" = INARIHINI=A Fu=3 - iulyos

ER LM EEST
wIEIN] =¥

00+3000%S°* Q0+300020"° CO+3LILCE "

e drGIET"

U0+300009° -

IEEEEEEEEES LA

T TU+3T00ER" T+ I00tIE - ArsdErore

LS & l.i.nﬁwc..oc.un.-— R e R e TR

=
-

96

- - T — R T ETOITE

i -
. - [ e

" :
:
.

St = e SR, : -
F:

ST N . N

.

ltq_.iu-.yﬂa.‘.\..-mn
e — .
¥
¥
:
.
I LR TR -
‘

= o —RTe30LTIE "
.
PR o e . N I 2
ERRE o P AR *
%

=

.
v

EETIET S

HET10Imd




G*9=(r+I)4d

0°U=(r*1invy 4g

*G=(r*Dox

c*0=(rn)y

e+ 1= 4 69
uGgtI=I ¢ 03

(0S) IT00F TS Taav e (GS)Y 1%  T0S) LAAYD

) LAS(0S) IV (0S) dV* (3S) -V ¢ (6S) T+ (0S)NYLOD

w0
_ 5.

)
CL0S) VLA (OSTAAY (05T O SYdAS (0S) A4 (0S) XA * M/ Hal/NORHOD ) T o .

o o o FedD* J3UVEXA I X Y VIYD T o

UXVWIT¢ T0L* 3351 % 4384 T0A* 100* TnL* LaAG* LOLA*Q* ON/LSNOD/NOKWE
(OS)INYLX (0S)XX* (05*06)IN* (04 0S) g4 (0S40S)X* (054 4G) 1]

S 0S*0SINVLY (0SF 05 D (05 (ST dnF (06 0EIS5v(06%08) @ NUTSNSRT]

238 140d ¥3A0INN 0L 331123r0dd 04 Iwll= 111 2
T L)y wF13wvId IH0d=g90 D ST -
_1Es81d)¥3EMVHI WNANITd 4D 3nNT0A=EN 2
NWIQ T UUSNOTLYEILT C0N XVe=xVWL] 2] -
NWIQ 30N3983AN0D 40 3INYE3T01=101 2
13 3LvNTOH00D NOILISGd=x 3 T
- 235 B 31YNI0H00D 3nIl =0yl e b
1d=-14/487 *S3de Svo=4 ]
_ - e e : ST e ) dhdl svo=| 2
niasen-14 (BLL) LVIH 40 *AINOD3I *KI3KW= ry 2
235/14 I 1d Lv annos 40 G3345= 1w ]
235/143 1 1d 1V dvA NNvwdla=s 10y ) Sz
235714 . 1 1d lv ¥vA NNvw3IY= Ig¥ o) )
33574 T TIONVHI dW3l 30 3lva=ialg EN T c T
e e o 03S-14-14/481 AONVHI) S3dd 40 3lvy=l0dd D
- 23s/14 .... T la IV Sv9 40 ALI3073A= I 2 T o
*NWIQ JAVM B 1ST ONOTIV SIN3WO3IS JU*ON= QN 2 e
*NWIQ LV3IH*dS 40 0IL1VH=VWYD 3
e *NWIQ 3Avm O _LS1 ONOIY SINIOJ 40°ON= N O
¥=2n7S/87-14 LNVLISNOD Sv9 INY113d0dd = o o]
e ¥ _ I SR “dW3l *SOmly=43y) 3. -
14 *w¥I0  3808= g 2 o
035-235/14 ALIAYH9 01 303 1320v= o 4,
235/14 OUNNOS 40 03345 43d=43n7 2
*NWIO . I 1d 1v AdO¥IN3=ISS 3 =
1d=14/7487 S34d *SOWlV=43yd i)
= 23S/14 e 1l40d 1V ro¥d ALID0I3A=T04 2 1
14=147487 1l¥0d S3SSVd 1S¥I4 3T1LI3Irodd NI4M S3ud=104d 2
2 Ll¥0d S3SSvd 1S¥IJ 3T1LI3rodd NI4M ogw3l=T0l o]
2eld/7487) (MINVL IWIL Lv Y3IANVHD WON3 Td NI 38n5S380= (V) ad )
=y = (Ea)d) HIBWYHD ANN3Td 40 3WNI0A=gn D B
(Ld4) ¥313IWYIO0 L¥0d=43 2 5
o RESLIECSS R (14)0343N0ONN_H¥3LIWVIA 3704 40 HIYN3I=1IX o)
1l80d 3HL S3S5vd 371123r0bd N3IAM 13¥uva 3741y 91w ]
3H] NI SS3)08d MOT4 AQVILSNON 3el SILVINDIY) WYHOONd SIH) o)

(ANd1N0=93dy1*LlNdLN0=53dVL* INANT=T13dVL* INaLlN0* LNINI) L5048 WYH90Md N

| S __39vd EL*6E*60 9L/L1/60 T R H+9 0 N . Y - nnhnb.a LINa T r s
Ve X7 74

97



» ’
T=r 1 de (T-re XS (T=C*TILe (T-F 1INV Le (T=r*1 HY(T-reI)due (T=-r*11852 T T
o o SUI=Fe Iy (1=CoT=T)Ne (T=FoT=T) g (T=PeT=T)X* (1=PeT=-1) 10 (T=CeI-T) VLT cul
.Agna._a__aa.Aquﬁ.ﬁ;nuaa..quw.qrﬁvmm._ﬁuw.auuuq_huqkzou.444u s )
sv 0l 6D
D a X (e e hinvile irsous ire 1) st (FeI1S5E o
sioia :|..|:umhumwmvmﬁmmuwy:._ﬁ.ﬂuﬂ_a.ﬂa.an_wxWMﬂ._-ﬂyh.,a.ﬁ-mu:qp.ﬁﬁ.ﬂfﬁ_amm
.Hﬂ._uﬂuuz..ﬂ._-__mm.Aw._-Hvq._q-m._mzrﬁﬁrw._uurgﬁ-w.gwxmgﬁuaﬂmmw_-!. ST /) S
C(I=PATINYLS (T=F* T OR (T4 T) oy (T=r*1)SS* (T=F+ 1) V) HIUNI 1TV
g e 5103 (163 4T 62~ S S
sv Ol 09
(S S CE S R N R R S AT -
I 0 nqp.ﬂﬂnHWMaq.ﬂ.Mwmxwhﬁ.__wm.hﬁ.d_q,_ﬂ._n__a.ﬁ_.ﬂ-_,x._ﬁ._:vaﬂ =6
(T AV (T =D 08 (1% 1=TTa8s (TS T=DISSE (e T=-Dw) bevdS 1w -
S e . o o g2 0l 03(1°19°r) 4l
. 0% 0L 09(¥N*19° 1) 41" o T
[¢l=r g» 02
Xywise=l (% 07 e
B e S, . B =7 vS=xvil
. = TR ST o
e ) - I B . - HS3W INICTINE 1H¥LS D
& a o ToTe D x=(1)xA
(1*T)Wl=(TINYLA sc
TTEEE(TTIA T e R
e . - _ *onlel“nl=(1)8d
. o N (TeN)d={T)ch
- (1A= (1INA
) o T T LR /(T Th o= (D) CHE e
T T R
_ - e . ey G*0=(1*11n
o T E= e I T & = T0hsa0=111
B e - . (1*1)ea=(1s1)0H EY
........ N o - i S h BT TSI VAR 83 SR EATS A SRS L ’
u=lT*1)x
g TSIV S
(143471
_ﬁl.rfn:uo._ql.xxm{a..f_uq»x:.::mom_.f.au,ongxx.\_..?ou:ﬂ:.m.w T BETTTT
CX/Q/ 1 T=gpyD) fBaVHYD=d)
TTTHITAT) LadeWRYO) LEDSSITITNE =
T0gd=(1*1)4d
T TTIOLETTEINL -
(ON) LV04/C=%3 59
- i P YR=ON S S
MOILVZIOWILINI 2
T T A3 edevWy D) LEDS= 330V - — o
(9*S13E) LvmHCS s01
L0104 1040 Tod (STTF IOV Py ——
(z*00424571242°014) Lvwnpd 101
N ) A W T ) G 7
mj.nc.xdzhH.qz._c.::,__.:odmm
TOTFTOASOFrYe 1018 YHVOs4IudeaduLnGlenavay ——
INNILNDD R =5

DRVER (D S

[

39vd

E1*6E"60

1=1d0

9L/L1/60 02%+9%% Nid hL/hL 1304 #vHI0%¢

98



an3 TST
d01s

C3NNTINOD 00
(9*27T39¢£1¢ HI)LlvwHod 199

N Ege IOHE O TAV IR (D gA ¥ D Nw LAY (T09¥SI 3L un TN == R
MM*T=M 0C& DO vsl

L=wI=Ny

o o (BJHZ4XVT4OHYHED
CXOT IHT* X0 T NHT* X0 T*dHT ¢ X 0T AV IRE X ToMRTeXGs HIVLlvWH04d 008 A

(GOE*S)3LIuM

(e¥33WTHD WANITd NI OGNV 1d0d IV S3INTYA G3LVIO4¥IINI=* HI)ILyWe0d 661 [ -1
(56L4S)3LTum

INJT=NnN
ANNIANCED 0CL

INNTINDY 009
(9*213L4€12¢ HI)Lywu0d 165 swl

(rerinstre D at - i ot i
rtDIXArt D LA rr DI NUL (Pt IISS I D) werd ] (TNS*S) 3Ty

(0CSeS) 31 Tam (0°n3* (5SS INJTIOOW) 4T
(CeI)X=(LNDI) XX

(FeDINYL=(INDIIAY LY = T R
R T+INDI=INDT

009 0L0D(((ON-1)"LIA*F)*ONY* (¥N*LDO"TT) 4] ) =
I¢1=r 069 03

WI*T=I 00l 017
l=rr cEl

CEINGT
(MHT*XOT AT X0T XHTX0T T

IR X0 T NVIHE “XO T SSHE X0 TEVHT XOT THTSX TS THT*XT¢ HITlywdgd 066 ~— ~— ——
(00546) 3L 1Y%

(«HSAW JT1ST8310vavHD #v HL) LvrdGd 66% T4
(56745) 21 Tun

OXOVWI*ID) ONIW=WD TTT
INNILNGD S

T Tt oL 09011%03° D1 ) . )
111 01 09(1*41°11) 41 .21

TANNTLNDD &%

UL TN e (P DX (PeD) L4 AP AVLS (P61 DY (P6 D) guE -
rﬁ_‘fwamw'ﬂ_}.Huqm. ph— —— e - o
S(PeT=T) e (PeT=T)x*(peT=T) L4 UreT-T1)nyLe(neT-T) 054 (r2

=Dy (P T-TISSH (T I-Dv T T -t TR
)18v1S 17v)

S OL 09((aN-1)*15°1) J1
S% 0L 09((ON-1)*17°r) 41 C¥

T T T 'sw ol o
ON+r=T1(LL1"39°(r*IINVL) 4T Il

i — P, s

S% 0L 09(00GT 3N*TI) 41
P TN reT) 4%

SICCTIXSARETIL AL TINVLA (P OUC(PET)JHE (P TISSE(PET) Ve (T=T )N (E -

39vd E1*6E*60 9L/L1/60 02H+9*% N1d 1=1d0 hl/tl 1H0d WvH204d

100



(€0+20+10) & I NV & (H) OHEY S (NVLOR (4) 4300+ (1= Ed= (M) 8d

FXaPN/9s (M) LYdya (* T=YHyO)=(X) 4300 41

..... (12407 () 1IXINISY=I
oandl+ (Zas (M) 1IX=2852d40) LHOSe (M) NI¥) +°2/2ea2d0a1b1 €= (M) LHdY

2d0= (3 10% (240° 3910 10X 31
(M) 0X==13) 10X

£l

%1701 09
((2d0/ (%) T1IXINISYeD

Zancd0+ (2a# (M) 1DXK=2reed0) LHDSH (3] 10X ="2/dan2d0alnl*e= 4 IHdy
2T42T4CT (X)) 12%) 41

2l

(43

T TXR=240 =371
(MINYLATOA= (M) LAA

*e/di=2d0
(FXeYq (%) OHYY )7 (3) dV=€)

G

(FXa9a { T=VWU9) ) / () LVeE=2D
(MXa92*2) /2xe (M) NV=1D

Y/ TTT=MydA+ ()1 AT =TH) gV
T2/ IT=3 LA+ LA = (M) Ly

F2/7UTT=9)Y0HHE+ () 048 = (W) ORYY
C2/0UT=MINAA+ (MINA) = (M) NY

gt

T=50NvIA=-00nelA=THINVIG
COAY LAaX) 7 () dA= () OHY

e [=-91)atSTx+rl=0d LA
(EN=-9N) E9T¥+EN=(¥INA

vE

(Ed-9d1=E9TX+Ed= (N dX
(ENYL=9NYL) aE0TX+EWL=(MINVLIA

EX=9X) /(EX=-TTYXA) =E9TY
TeX=)

11

REMIIE
T1 0L O9(C((T)XALA"EX) *ANV L (T)XA*LD*9X)) 41

ac

S5 0L 09 (0* 0 IT%eXi 41
(ENYL-9NY 1) #T JOAV+EX=0X

S5 0L 09 (Env1l 1 T79nvIV 3T
(240AV=T40AY) /7 (Z240AVaoNVL=TJOAVEEAV L +EX=4X) =9NY L

S5 U UITSI0AVT 37 LIUAVT IT
*2/(9¥=9N+Hy=bM) =2 40AY

YIS+ AN+Ev+ENT=TI0AY
((9SSavHYD) =) d¥ JedY0Maa ( 438V /5Y) 2 434d=04d

T T=YRVD) /¥ AVI% " Z=Hg0N
H/VHYD/ EaadV=9]

2/ 1Ind=9ddl=9n
(904+9dH) #* v/ (" T=-¥YWYD)=9¢

~hoy=90d
Ed¥=9dy

ES55=05%
(0S) 43024 (05) LHYY* (0S) 1IX* (0S) LAACD

OGSy LXF (0ST IV (05T dv * (USTUHEY* 105 W ITS) TV Ia)
S (0S)IVLAS (0SINA® (0S)OHY*AN* 0% (05) dA* (05S) Hd* (0G) XA/ HAL/NOWHND

rFd0 338V EX* 3 TX U VRV OT
SXyWLI* 100443814 435d* TOAT10d* 1014 10d0* 10104 0% O/ LINOI/NOWIWOD

(ON* 9 o *ILe NV *S09*Fad*I55¢9vénn 4
thdtnXthlieony L]

THOBS hAU P HSG STV SENSEd EXCEL LNV L END EQH ESSEV) JILINT INILN0BENS

1

39vd

EI*6E°60 9L/L1/60 02%+9°% NiId 1=1d0 rL/L

¥3INI 3NILNOHENS

101



" on3 55
NANL3y 58S

2

39vd

ET*6E"6D

9L/L1/60

02%+9*% N1d

=140

hisYL ¥3ILNI ANILNIHEBNS

102



an3
N&nL3y e

(2lHVLS XvHWIIa HU LywHO4 9c

(35S) 3l1uM €5
€5¢02402 (XyWLI=11) 31
dv=2v

[+1T=11 ©S T4
NHNL3Y USS

05055085 (10L-(V/ (4v-2VIysavydf—— T e
(2ladevav9) Ilybs=2y

(Z0g+2da) e "/ (" 1-TnVO)=dy : e EEEERES
20u=24dH W

Ve l(*[=¥AvO] /*2=2Dy
_ﬂmwxn\mn»¢04¢vﬂm\0\alﬁuuxh\mhuﬁcdﬁanuvnqzqo\m\ﬁxso 255

10d0=2nV1+104d
1010s20¥1+10L=21

1asinvi=2nvl <7 7 T g1
0°0=2x (1°19°7) 4]

170+ 910%0+TX=2X% e
Yy 8Y-=010%3

CyYEV/X0=1Ng o _ T T
I¥=XQ (T¥*19*%¥G) 4] vl

*2/(2y+ V) =dvgy 02 -
lv=2y

(Tladavavd) LH0S=1Y e e
*1=1l !

T TV=2Y 31VAI1S3 1S¥I4 ¥ ¥OJ IANSSY 3 s
F4dD* 435X 04 DX Y4 VHYIT

EXVALI 01443814 430d* TOA“Tod* T0l* 10404 L0LA*A* ON/LSNOD/NOWHDDY = =
{2d*2x*2L2nv1)

42082y 2SS eV Tat IX*TL TNVL* TRY* Tau* 1SS Ty) LuvLS 3InILlnowens h T

39vd ET*6E°60 91/L1/60 02949 Nid =140 __wi/®L  1¥VLS INLLNONENS

103



an2

NEIEE]
2X+ 12NV L=-9NV 1) s 72d01S=4Y

(FIN=%240T1S)1 7 {dNV1a®<d0 15+ INVIaw(N=( x=1X) ="My ]l
*2/t0N+IN)=HIN

Y7 2N U+ RN+ FVT=RZL0TTS
((YSSeVHVO) =) dX I ((*T=YHY) /VHVI=*2) aa (43YY/PY) & d38d=4d

HM=6ye ("T=VAvI) 7" Z=%0Y
YVa(*T=YWVD) /*2=-HdHd=HN

51

H/VHVO/ daabV=F]
HON3IQ/HWINY = 43V =0y

T((H55-555) 8 2/ (*T-VNy9) ) gX 3+ 1T " T=vWv ) /*2=FON3IT
43UV / (SO H+ 2dH) =hNNY

el

0*0=55S
438¥a (" T-yAv9) /*2=50H4

€55=%55
ddd=tdy

JIeV=5v

F4dl 439V eXa I rX Y+ YWYID -

CXVALI*101° 3381 338d° T0A*10d°101°10d0° 101U 0¥ ON/L5NOI/NOWKOI

(PNERdrHX DL EaNyLeinnYindy s hSSeryeZne2deaxe2)t2nyl 2oyl

$2dy* 25542V N Td  IX TL TNV (DY* Tda* ISS*TV) 1IVINOD 3IN1LNO¥ENS

1 39vd

E1"6E*60

SL/LT/60

02H+9°% NId 1=1d0 hi/sYL

1Iv.INOD 3NILNOHENS

104



S0+36962° 00+3002c*  ®U+39c0c°  €0+35661°  [0+JcEe02° H0-3610C" g
S0+3£921°  00+36982*  +»0+34262°  40+3R€T11° 1 0+356.1° %0-3T1107° S
#0+30066°  00+3%982* &0+3e262°  w0+3g0(1*  [0+315.1° S0-36808" =
H0+3ew1L” 00+35582*  H0+31262°*  4#0+39911°  ;0+3SHL1" 50-35909° €
%0+36EER*  00+30%82°  w0+3n162°  #0+31021°  20+3TELTY  GO-3690%° 2
w0+32112° 00+3082c*  £0+300ES*  €0+3000T*  ;0+3.612° 01
dd OHY 1 (1] d nwl M
43EWVHD WNN3T4 NI ONY L1yod lv S3NI¥A 031v10d4a3LINI
#0+39£52° S0+3861c" T0+32T8T°  H0+300%T° £0-3T2e%" T0+3% 81" w0+35061° L L
#0+32132* S0+3TveE" 00+3208¢c"* #0+38SHT" €0-3b921"* 10+35281" w0+ Innpl* 9 L
%0+36032° c0+38%eE" 00+325€E* H0+385%1° £0-35911° 10+35.61° w0+ Ihbe " [
H0+39032"* S50+3556E" 00+32062" ®0+365%1" g0-32901" 10+3681" wO+35HaT" v L
H0+3E092°  G0+3c96e®  O0+3tawa’ HU+365H 1Y H0-36L96° T0+3%[81%  HU+35961° T L
0 10+32612° 0 $0+399T€* »0-369K2° 10+35281° nl+39522° 2 L
#0+32T25* 90+3.cL1%  00+32.22° ®0+31961°  ®0-3£02n°* T0+3g061*  wU+35522° 3 9
#0+436025°  90+309.1°  00+38161°  #0+32961°  +0-382(£° 10+38061*  »0+35622° s 9
#0+390256°  90+3€9.1°  00+3€9ST°  #0+32961°  #0-3c62e°  10+38061° %C0+33622° ® §
#0+3%025*  90+4359.1°  00+36021° #0+3E961*  H0-38..2° 10+38061*  »0+33522° £ 9
%0+31025° 90+385.1° 10-35%58° #0+3%961° %0-3c0c2 " 10+38061" HU+39522° 2 9
*0  10+3leT2°  ol-38BET" %0+3E61E* 50-35649° 10+38061°  %0+341.82° 1 9
#0+3ET25*  90+38S5LT° 00+3LLLT°  %0+3E961°  #0-3m52¢° T0+3T161* ®U+35522° S S
#0+30125°  90+319L1° 00+3€251°  +#0+3E961° #0-36L12°  T0+31161° vG+33522° " 5
%0+32025°  90+3E9L1° 00+36901°  %0+3%961°  »0-350£P°  10+3T16T°  wl+39522° € 5
H#0+34025* 90+39921° 10-3551L" #0+3%961" #0=-31cR1" T10+31161" wU+39522° 2 5
*0 [0+3lpla" 20-30%.¢c°  ®0+3561€°  S0-35615° 10+3TT61" wU+38LBe" T s
#0+3ET125*  90+365L1° 00+3€821*  $0+439961°  »0-390£2°  TU+3E161" w0+395622"° L
#0+31125*  90+3T9L1%  T10-35626°  %0+35961° #0-32€RT" T0+3cT6T" wl+31522° € %
#0+38025°  90+4349.1° 10-31946°  #0+436961°*  #»0-36GE1°  16+3c161°  +0+3;522° 2 v
0 L0+31612° 20-308%.°  %0+43961€°  S0-3968€° Tu+3cT16T" w(e3gLB2° T %
#0+3%12G6°  90+309L1° 10-3868.°  %0+35961°  +0-309c1° 10439161  +wU+3522° € €
%0+31125° 90+329.L1° 10-389E%° #0+39961° s0-30.8e° T0+39T6T" ®U+3[5d27 2 t
*0 10+3L612° 10-32211°  »0+386l€*  S0-32652° 10+39161°  wU+3p.82° 1 €
#0+35126° 90+309.1° TW0-3%le2® ®0+31961* S0-3esTw®  T0+38Tel* %HU+33522° 2
*0 10+3L612° 10-3964H1" #0+3002€*  50-38621° 10+38161° »0+39g82° 1 2
€0+3000T° L0+3612° T0-30ZeT" 70+3202€"° L R L EE E AN wU+3T882" T
n d X 1 nvi SS v roI
HS3W JT11S5THIL3VEVHD
1¥¥1S  XWWLI
an3
B N¥NL3Y
(€2d071S)Sav/2x+ SNV 1=ENy ST
(E2d071S) S8Y/2%x=110
((ESSaVAVO) =) dX3a( (" 1-VHYO) /VWVO="2) sa (J38Y/LV) #d38d=C4d
4/YHYO/2asEV=E]
(E0Y+Edy) &%/ (" 1=-VHVI) =€ ¢
2SS=£SS a1
£0d=tdy
20H=E0H
2V-2eN=£2d0 s
0*0=€gn
0°0=€X 3

dd 43V X04DrX*H¢VHYOT

“XVYHLIST0L¢43HL* 4384 TOA*T0Od*TNL 10404 L0L0¢0*ON/LSNOD/NOKRKOD
(EN*EJ*EXSEL*ENVLT

CEDYCEJHCESS*EV 2N Sd*EX*21*2nNV1+2DY+*2dy*25542V) HDI3¥8 INILNOHENS

1

39vd

EL1°6E°60

9L/LT/60

02%+9°%% Nid

1=1d0

wi/ Rl

H3348 3INILNJHENS

105



000000

L L AL Lk L
-

0«00 00 O
P~
Y. NN VN
LA LALLM
VIWHARN

oo0000
et el o bt

TEIEIIXE
[N.¥.N.N.¥. 9

106



oL/01/60

4304

43§ A¥VH) hO14DANV

107



AUTOFLOW CHARY SET = PORT

INPUT LISTING

09/10/76

FORTRAN MODULE

(LISTL)

L2 2

CONTENTS

xEx%

CARD NO

o
-
(S (S o
wi of w o W0
vy ¥ v o X <« -
[ 3 Q fTo ~ « D -t
- - U D e e s LOOOT - O T -
w W B s —SZ ZZ WU VILWIWLWIP~- W mn = - i
- o~ rPZVWN NEXTXFVN LEL~AIWSHE P N e D> -
- B OIS Nt NN - o 5 9 o
. = WUMLesp—p—p- OOOOW oD W n - —
4 W ~ImSsOoOuwuuw W~ Wk 3 ~ =z - o O (L)
=2 ~ W~ P w R Lo EX WO O = (]
i oo | o m =~ oOtid—eses Wi o e -
wy o R w - wof _mALOO MO a O <f
(7] -5 N > =3
LLp—- e ~eill o ->
(ST, 4 - oDal -~ >
oo "4 ngp—- O -~
<za - o R ST -t (L}
a. = oOxXu ~O o -
s <{ N all O P~ at
=X ——0— ol T LY W
(=] [ 4 4 agoa o -e .
- P —alify & wd (= (-1
wonuw FTaa af oyenrd 00w > oy
i - OO e~ o (4
D N aoxX> «0O0 o |
(@17, 1T TV i s a QWY LY ~
8- 4 | ot 20 4] s X a~rd Ow -¥ -~
wa.w O] > - WooOQ i~ > -
— > -~ g9 w < oy >inma —~<O - =
Nl oo > = W DOeagau O g - =i
Z 2 #Hus < 2 OO0 Or¢ Novasr a ~
OrZ - = O - - Zoanl Ol - |
ZJ I v @ W e OutNll ‘o —~
(8] -l ol g - P~ W o~ 3 6 > o (& ]
WY o T vvea - V1 r~ O & OO0 s =00 an (] —
a0 WkOouW AL Zh— 5 et Z W PN~ —~da = o~ _F o
-0 o | <ton | od w om 10O O o @ - o =
o EX gy > Pt OO0 WALt ONE WONOMN—~OD o o~ = ]
Max 9O 50 (a] o v Z OO o< EZE UM 9 g O g0 ~NB o - |
W < T Zeea Zr Z9 - ZZ2v W WOX O~ Oe o o~ —re.tJ =
- e~ o> OZr- oqddo o b-IT WiSreey) N0 WNR b a OO w (D s <
WO O o< < XTI g Wi~ h— = )~ o a0l M o i s 2 3
¥ GFoumidg ~wNol Sl VIVOLN— W PdO<PIIFW aa O~ O ¥ - o< ¥ o~ St
DEMI~T P> (&) NIIETNAG S<IO0 FZUOE TN Do~ q UOL T alh—- NO - o «F -
o S5 ZZO00O>» - o - ua = Zvre WZ ~O0~Ouinda « o «0 # % X -~
SO o CRAG O s @ OnnaZ WEeracD's s=oOUL PO W O o o= an MO o < FO el
<SWTwWw. 5 ool FEX vl XId4O> DO L G\ O e ~0 g sovaq ¥ b-30 - N e
O ol a0 wGW—Z IZ0O0a->>>Us [ 4= G~ O o2Z5>0-0OnN WY o\ sl -— L& . 4 e=lo
Zuw oZZ o <direi-Fesll O - ODWLA & WS I O3 aify- as atd aDO X o O<a~ e
E IO U DUNUD>- wihieo <dO0ou-uilLzZZu o COOOIN. 0~ X~ o —0 N\G e =z -4 O <A~
g IONITI- =00 el WVFQOZZO0Ww w) ZZO0dUb.I-NUOUN\TJO00C OO0 = ~n D eI Z -~ | e 4 = 3~
o I NETe-NOWN wni O > (< awn Zgd v WMZ axdXINNO = & e OO0OO00 OO0 it~ O e

O Wi~ O OO0 4 COUIL—~UL OWIUETOQO sTWWOXKXWOWZ a0 70. o a ®%a.esQ00 8. s aae OOW~OU—»» SO00x0O 8B oo
O FaOZToClwiuTE o C-0e-lauiu Tl Tl XD~ ~eede-tD B B D~ 000U~ Mol OGS O®l
WA TW -kt~ oxq @l dLroailit Y—0Lo-tP— _JIT =t O OO BN B o300 B D 8§ pusws oLl 28 B B Lovenet frons
G eeiiley NI WS ZH O DUl oo of Gt o= ¥ - NINZ T N INet Do "33 geovononon’? cdodi—fo @ —NN] B onomany ovdon qponosie
of SO0~ UM Z aZ> 00 REAZM VM- XOO BZ o afeswr -3 @ g "I Y T Prdasuss «f wral Bt ololeo-dd ol v-id o
) BA>SY 0 B NL DL W B Bag N B NI NONd>a WOTICTE IO gt g g o - O0O0FT FTOEU SZ 0 & a )=l guic
=0 5B B ~rododrillie-ell] we * Ofe—so— OO JE A BFFITNET T 9> St v s Jpatomtemt F <A O <L ORI <T B W —SetoF e f Dol e
T ~0o o 0000wal of <LIOO0O—r3E F<E OO0 b —~—-0d0->00~10. O Qs DM O WO e s+ 0 X sl N0 <T~0.
X006 >0 NCOO-EZ O D 0D o <UO-A - 2 D0 O OUO0 @aDOdWMN o - XM JOML L &L -2 O <O~ g
-

-t = Y >
[ 2] Ot =z
Qo o
Py Y
o
(3 5151555 %519 5.5 515 5 5.5 5 &5 . 35 55 5. 5. 8.8 5. &GS B8 5 o~ ¥ 3

SN SN O - D 0 O—NM FINOPF-DB 0 O=NM - NOFH- 00 O~ - WO I~ 00 O -3\ OF- 00 O3 - tN OO O OO0 - N O~ D G O - anirfi «
etetod ol otortn-d o-to-te-d N\ N NI CIOENI NI M M AN (N MMNT 8 B 7 3 F 2 27 - INEa SN N N N N0 O 00 0 OO0 OO~ M~F

109



— -— -
- - - -
- -~ —_—— [
-— b T F =2 - -—
— -3 - — *
- ot e o o
— el L - e o - w
—— =) e W - - @
- | T e e ] x E=
—_— 0. wes [ met -> - -1
Llad L e o ] - - x
-0 A wt3e — -~ - e
—— e, et | oma L} *® O — >
D= Db I — I ~ - = O -—
¥ o w F) e b . - = -t o
- | i Bnte e - wu D L zZ = —
- - Pt L me~ (% r — w = o
— —— T O~ -y ol » - X a
bt — et —_— [ - -] -
- - FUN— » =2 e =t - m - - -—
——— TN T e T al o~ = = -> Zz = 4
— — y— = - O - - o
—rr =y Bea o - -0 n [ — a = = o
L= 1Y OF a3 n e B W = - z 2 -4
o - O v - o - - N - - X -
- aia = - a w -— - -_—
—- —— e~ e Pt - - I (=] -> - = »
e ————y O P - -~ [ [~3 - o —
—— [ b W S | B} < = o - o o -
—.ry e LR - Lo X » — B - -
Ben — —nr - v o (=] 2 - -
— — R o~ - — — - a Py
—— et n Pt e - - (=] O - X »
s O A - ! L] O - —
o« - Of w~F W > -~ x - e~ - >
- . e w, aas - ¥ - - - W >
—— [ - - - Eer) Y - 2 O -
el - E o~ » a — T - -
- [ = 13 —_ =] =z L < = o
—— =2~ [=] - - E = > 2 -—
Liad -t Pl I - = L — - —ry -t o
- — L At . el +* - = | — o~ [~ >
- g . e —— - - Ix - e w I -
— VIE~ ) w3 et ne el ™ = ———r - - -~ = m -
- Wt Wt oy P e LI - - -y o - -
-y —— —— 3P ) - D0 . o bt 2 - O~ = £ > —
— 0 o~ — T W neat O~ B D et —_0 = e~ e L= o=
- B I il L R = i T o e e ] - - 3 O - a = <qed
* o = M~ L L—~ = ao - = — - = Wa W (- 4 =
o - X D N O a9 2D = og ~ o 0 = 3 P~ [T - 4 =1
- — - - o FOEas Ok s—as (0= = o A~ - X —X Z ermemw w = D
i ~ £ = W — —— = s L DM M Z o -
- - &+ - E = — ey a ol e GO0 1w3s OO0 X . X aw A amy e - Xa X m
- B e T OO0 & O<T—des —~O0d30 = — — mp (D00 i e ——— ~>ed T
- - meteil WD i O et a0~ [ LT~ = —~—  alh a0 a0 e Tl Rt bt B | O A0 At  ais
L0 i oaal eI B R e Y . M= A i T Tt o T = T | et 2 Oea o O = -0
(D =0 =—ted Ot A . 3 il ae s sellld A = =P TINET W B . s §On =T ~ImIx ®H-O0XI
B et 1Y B R s g ey QU s [T o sl EV) S Slliee aed med2C —— e =
SSEN D0 AN OO W = s PO Z et Tt Y T P w3, ~—Af~—T e Y e e e L
i L ] LI mrt et fod™d O [T A= 0D _AIAN I E AUZT T O OO0 ST O T T T o FO—-F
Dl s e IO BOW = 4 al) = IF Al el s - O~ apsts sl w8 OO v B =rAOC] M e e i o 0 O Ol
AN W M- Bt sy, =TIt O L E X0 =D AT X X T

- -
R N N — s e B s e b ] mpee E s E e OZ N et TZ B =N i F
P B T 0. SO O O AL LA UL T~ RN =TI b W DUl g ~~~—0 WU OFx DEO~O 2000 - XUy —D000Zae 00X X000
DO a >0 > h:—-ﬂﬂ*—wb-‘ AT e o U U U o St D e ﬂ:uﬁu—ﬂ)l—-:lﬂ.n OO M e T O U T RO FUW M O O
—rd —.rdn =T — - o

—Or
o w wn o w o~ o O —oO o o —0
wy o~ Ll * - n— & O o000 o O oo
- & N o= P~ @ oo
(%] o

AV DP— 0 Ot - WD~ Ot P31 D GO0 Ot <F U0 B0 O Ot M -F N0 P~ -0 O=—00M-F 000 0 O M0 -F 5000 08 O8I -F N O 0 O—Scum
- oo OCOoO000000 T TN

110



AUTOFLOW CHARTY SET = PORT

INPUT LISTING

09/10/76

L2 L

CONTENTS

whkE

CARD NO

?gé?fﬁwgum:‘l’uuohvnuuou

-
-+
=
o o~ ~ -
- - * * N o
_d > * * a =
a X ~ ~ « <
o x o a - X
-~ = =3 o o -
=3 — -» + (- .
v - - —_ - " = -
w -+ o od L] - _» w
- o * * (%) L =] w
& Lol - * - L e
- - - -— ~ [T, I N -8
- w o k4 (5] - -
™ w -~ - - + oW o~
> [ 4 ~ - - - - o o
-~y w 3] [E N - —
m On o 123 > - -y ']
o Du > ] L3 * [T (=]
e =< - o~ o - - W -
m Do [ - * * x - o =
M oa - »* * - = a *
-y — w (=] o ~ > - -»
m O - o - o -3 o et >
= 0 o > = o = - o -~
» A il -1 o — - -~ - > =
m D= v — 3 — - » - o -~
D - -~ - ot o - = o
a w0 e~ - - - o o [= = O »
- OO0 —ao x ~ - o v X - a -—
an Dam O =X 13 - » #* xead - - [
" At N (%] (=1 - — - - w
o O - > > » ¥ oF o o o
a ‘= A [ - > - - - O & - e -
u 5w =) - * - - - - L B 4 -~ o o ~~
M O sog a =+ ~— =] ~ - o oo O - - = ~
O O —~dw > (=] - X -~ > > o #2 a oo -
o wih O w=— - [ i .- - -—— > —~— M= ——f o a = —
» DO~ L » =iy (] [ ] - e » —_— N - o L)
L T T e o o OB = X —0 Eod—ttied O - ¥ = ~0 = = el o
L - X -4 — = N M2 —re B W o~ -t =8 [ I e -t
L = -+ L= T e N x 5. Bl i - Wi Duad =1
Db = wElof e -1 B -3 ~ N ax - b aX *
™ O ~To o 2 O >0O-0Z D= D= Dbt X o M A - Otk e an
= U sl - o T D0 ~ID F I R PEP—PIBEN P~ -~ -~ W 1 sl o~ - (8 4
—  aOEnd . — x ~NE O - 000> MOAdY XX and~ o - OV > o -
o A - L < F PRM=T0—~ oD O s et 0 e eD Lo L a B *
[T = e - O | LD~ e, | b0 OO0 Ly T O - ol = o - -
= A~ Oy Ol ) MK‘]‘I‘H!}-!"}-M.-I - Ao —~OoRo e A~Z¥- O NO S 8 X
Dl A AN~ <t 4B e DY N SeiSedtes AaOn R O Or-_a§
e T e <L~ - T = 3 Bedg o~ ~ollig T vl st A ~— § KX SOOI
- U= DAL T DT <L ot oD ™ et 4 L 0N A MOt b N0 E N O% X
W Z aod<dx SOOI 4 PO = o P 3 e —— U - D WAZE sl < IxX-AO<db—dad
ZX 0730 an e e i e e o —i—d O D—t-0 # X~ =00~ ) Zx03 O 4 sOl-OO——0~O
— O — <1 | o3l D0 2= 1 WD :{OU-O Ix U‘Jld’ wxd - >
= A OOMMS T 0% sl il MOt = - —a LE WP B W3 et W e - el = IO~ FO-dOx™~r
- ZEZOnNAaddOofNWE I0—2D 4 =0Z ~—XHE P BY § gt~ —M‘-“! = :”—Zxd K = AR PO+ R ol
(=3 xxﬂ‘ﬂ B oL B IO D PO vt ] i s S e, S H O 1D 3 M~ D e T o) all s=ti. OO0~ =i-~a300
-4 T N B W 3 O G D02 ST b ) T S e T O M <X W a0 aENCE Ao XTAOR T
oom> i!zd}ﬂo-ﬂl BN B OO~ B e 3 0 T rmrmr L L B 0 WO e AU OO DT W F W= OB~ Wodedr
—Z0a O49O->noc-0-000-0> >0 L DLL LW ¥ -0 = - 0.~ O > LR 6. - CHCHL O T 0 @0 U < O <T Wi w3 g0 AL <L O OFe
Vi UYon uﬂxzqm—:nqq--o—-x-u--xxx;))—pxndqddmmnbx-qlwnqn mumu—w:---tqdnﬂt-ﬂx*nmxe
-y e -
— N m =+ wr o
- - . — v ~
=<
[E]

Ot -Fn-DOF -0
OO0 00000000

Ot~




-
m
o
(-4
- -
o Lo
A = a =
e M [
» =T - =T
~N X m X
v w o
LT I - vy = -
. - L -
L e ] - m m
= L] < O vy
T - w - - )
— ey -— * o *
- T = <
Lr-am - x -~ - =
- o wvi =X - ~N e ]
o w (=] - =x= - (-]
- ‘K - > e ] -
—oml wy L n ~ow r
- wy — - » w —
- v o ~ - o -3
— i - » a ~N A »x
— » w (=] - = w
L=l - » e | - e »
=0 ~ -— v ~N O -—
> -~ - - S5 > .
<l - - - ~ = -
—e - - - [a— —
o - L o~ - O r
Yy -y e L] =1 = N & -
- = ! x - o = x
=] P2 = < - o - <
wy L= -1 L% L - 3 o
w e - (] — =+ ~N - -—
- O = —-— ~ o~ [ -~
o L - - o x - <
n Ly l=1 o - a - O x
—iry -— AN Eod -1 - -~ o -
~ * L =i w (L] we o O m O o~
a—~ = T an + S, a # m
ofd -4 o - FF =y P - -0 o = o
+O < — a0 w - AT D [ =% ] + N o
N m o IO = ) -— #* B <IN << = M - O
ok wow -0 o uw* —FEn =37 -~ Oir a %
g~ - = = slu = WX -4 %I e o #-an
Ly [=] LNO #* o O =~ T I—~0oo ie-oxd i
<1 ~N a0 sl - = P wE L me *  med
- - P = s T aua D7 WID a0 00
b [~ 3 = EZ > — O —oC 4+ =02 WL =S ™ e
i LV (=5 =] T WnNX~=d< | d-3ej—a M0 B 4
a—y ——t LERY Y =T oLk o e S L ]
=¥ > O% E xAO0Id—EF ] - o)~ 3
=1 Wi=Z = o F=ZO~dIdFF (¥ WmZ = r =SOa +
i E &l Z s0—2 (L] --.x--, ) o Dt ZxX0> o~ § ot
L -t - m--l---l)(al qox =) o ]
NE = ot s B w0 AN O AL W O A E G~ T
FINZ 4 P -Z DAZ WA » s BT -HQMZ :n—zncomm wed—-=
ccmnﬂ-nl—w-‘x OO0 s O R EX Fa N — .0 O s = = sflat e me > kol

Drde—T 3 of X -<d<IN 80 8 EOIA ROO R-FI D xm::qoon B o e m>
-I B Wt = OONEESFINNIZANAINOTOH-OODEIANCOMMOEN B-2I-0
L U UL 6F DI D O =N OO U Z LS 3 3 O3 et LU 2 D= - (N ) —_BOROL W) T L
Lol el e TR L O LM B A0 < 0 U 22 U0 3 0T - D AL U1 D B el WA - OO X T e el <0 Ot
- O -

DO -F WO O Ot WD 00 O O30 3 W00 =00 O30 -3 W0 O P00 O PN -DF-0 0
AN N MMM T & -8 I - - TN NN NN NI N0 0 0400 00 000 -~ - PP

112



1

10'€

39vd

fYT1000)

i0*s (8LT000) 90%¢ teL1000)

LeyDd hgu ySS OV EN EdYEXYELENVLTEDEFEJUESSFEVIYILNI

%0%¢ (121000}

LE'Z (o11000) L1 {gotooo) Tetz (960000)

Zo'e (211000}

(x0€/39vd OGNV *ON 3DN3ND3S 32¥NDS) S3IINIWIJIY
4¥0d = 135 L¥VHD MDY404NV

%0's
Bl's
02's
L1's

60'g
x-y2'2

62'¢

wile
9t'e
oz'e
12'e
so'e

62'z
we'z
(1341
9z'z
ge'z
$0'¢
Lo'e

go'z
90'2

(941000)
(20zZooo)
(902000)
(61000}

{641000)
{860000!}

G
w1

el
21
11
¥ILNI

wets
€2's
2e's
61%s
glts
11's
f0'¢

ANILNOYENS =

SANIWILVLS TVuNA3II0Wd-NON =

{gs1000)

{e€T000)
(LET000}
(1%1000)
(2%1000)
{021000)

(201000}
(160000}
(601000}
(L60000)
(260000}
(611000}
{zzZto00!)

{%$0000!}
(%50000)

006

ooL
009

1t
0§
[
oy

GE
Gz

62'¢c
L2'e
12'e
oz'e
81'e
vlte
€lte
g0'e
Lo'e
%0%¢
10'e
Lete
2e'e
92tz
yzhe
€2'e
g§0‘e
€0z
20'z

(602000}
(L0O2000)
(s02000)
(€02000)
(o02000)
t1gloon)
{%910001

31L1L L¥VHD

39411 LdVHI

(es1000)
(1610002
tzsl000)
t{1y1000)
{81000}
(€€1000)
(zeglooo)
{gz1000)
(zz1000)
{e11000)
(111000}
(ottoeo)
(e0Tooo)
(L80000)
(1600001
(080000)
(%50000)
{590000)
(990000}

$§3¥NA320¥d = 3LIL LYVHD

SINIWHOD AMOLINGOWANI = 39LIL LWVHI

ELL]

37N00W NvdLd0d

$3IN3¥3I 434 ONv SLINILNOD 40 39Vl

X08/39vd QI Q¥vd

9L/01/60

113



SINIWILVLS IVYNO3I20Wd~NON = 3I9LIL AYVHD

HJ33w8 10°11 (L92000)

fEDUCEJYYESSIEVIZNLZ4 X 2L ENVA ZDYITAY TSE2VIHIZTYA  ANTLADYENS = 3111 L¥VHD

SLINIWILVLS Iv¥NA3I0Wd=NON = 3TLIL L¥VHD

x=2e'z  (e01000) LIVINGD  T0°e (552000)

20U ZdY ISSIIVAIN T IX A ILAINVLAION A TQU ISSr TVILIVINGD 3NILAOYENS = 39LIL LYVMD

SLINIWILVLS TvuN03d0dd=NON = 37LIL ANVHI

€5 WI'L (Le2000)

ot'L {Z€2000) 0 2144 (v€2000)

0gs 11 (gge000)

90'L.  (g2z2000) BOYL {922000)

€0'L (02zooo) §0%L (122000}

€1'L  (9€2000) 0z 20%L (612000)

X=€0'€  (»11000) X=0g'2 (€60000} L¥VLS T0%L {£12000)

VL ZOU 2dY /2SS FTV TafIX TLAINVL A TDU TN ISSATIVILYVLS 3INILNOYENS = 39411 LUVHD

SINIWILVLS TV¥NQ3I0ud=NON = 37111 LYVHD

114



23S L¥0d ¥3ADONN DL 331123rp¥d ¥Od 3wil= L1l
(14)¥313INVIA L¥0d=d0Q
(E*xld)¥3IBWYHI WNN3Td 40 3WNI0A=gN

NW1Q SNOTAVYEIL] *ON XyW=XVHLI
NWIQ 32IN39WIANDD 40 3IINv¥3IOL=T0l

14 31YN1QYO0I NOILISOdsX

23§ 3lynNlQ¥0Od 3WIL =nvi

ld=14/481 *S34d SV9=d

Y dH3l SV9=l

nie/elels (BLL) Lv3aH 40 "AIND3 “*MI3IWE rX
235/1d 1 4d 1V ONNOS 40 033457 1V
935/14 1 1d LV ¥VA NNVW3Ide IDY
235/14 1 Ld LY ¥YA NNVW3I¥s I4¥
J3s/¥ JONYH) dW3l 40 3 Yu=l010
235-1d4=14/487 39NVHI s3¥d 40 31vu=lada
23s/14 1 1d LV Sv9 40 ALIDOT3A® IN
‘NWIQ IAVM D LST 9NOIV SINIWO3S d4p'ONE= aN
*NHIQ LV3HedS 40 OlLVHaVHYO
"NWIO JAVM D LST 9NDIV SINIOd 40'ON® WN
Y¥=9N71S/81=14 LINVLSNDD SY9 INV11340dd = o
o 'dW3Ll ‘SOundv=d434lL

14 ‘WV¥IOQ  3¥og= @
235=23S/14 ALIAVY9 OL 3nQ 1322v= 9
235/14 ONNDS 40 033dS 43yed3uy
*NWIQ 1 1d LV AdOWAN3=ISS
Ld=14/487 S3dd 'SOnLved3ud
238/14 1l¥0d LV rOdd ALIDOT3A=TOA
dd=l4/487 1¥0d S3SSVd AS¥Id 371L003r0¥d NIMM s3dd=1p0d

¥ 1¥0d S3SSV4 USUId 371123r0dd NIHM dW3Ll=Tol

Cxld/491) (AINVL FHIL LV d3IEWVHD WNANITd NI 3uNSSIyd=(N)ad
(ExL4)YIBHYHD WNNITd 40 FWNI0A=4N

(4d4) ¥313WVIQ L¥WO0d=d0

(L14)03Y¥3A0INN ¥3L3WYIA 310H 40 HLONII=9X

1¥0d 3IHL $3SSVd 391L23rDud NIHM 13uyve 3941Y O1MW

FHL NI SS300Nd MOTd AOQVILSNON 3HL S3LVINIIVY WYW90¥d SIHL

SIN3WHOD A¥OLINGOWANTI ~ 3TLIL LY¥VHI
10 39vd 430d - 135 L¥VHD MOD404NV 9L/01/60

115



no- 22030 1Y
H LIVINDD — OM
H
€ nn GE Lo
ke neL =
20 29vd

1 I
3sv4dl 1
* i
* * 1
* * W
*®
1 *p3" * 1
*
. . |
* *
9e E §2 w
#C=xg2"* 0o mat

1¥0d = 13§ LY¥VHD MDIJOLNY

ves =
YoyTxL'sT = (T)8d
(1¢1)d = (T)dA
1 (1enin = (1A
61 T
AT
T =
‘00T = (1¢1)N
0o = (1°1)n
10A/dQ = LiL
81 1

i

(171048 & (1°1)0y

VElAM

*

- ms|{sfginere

Q= (TF1)X
0'0 = hﬁqm_qu

™~
—
—

1
~
V) Leus¥iy9) LudS
= (1ety

104 = (17104
toL = (17101

(ON)1V014/0 = X0
! = yN & ON

1
Ot

.

e ————

I
1
S3Al
*
* ¥
* a0o1 "
* *
DG 40 ON3 *
ON *® *
* »

* %
90

P

S3A
* %
* *
* i cowmmDMZm * L Deletdedd )
* * ON
* *
L 3

*
114 o 8

T i

0'0 = (FPL)N
0'0 = (I'fl)d
0'0 = (rep)X
0'0 = (r¢1)L
0'0 = (FF1)NVL

YT
1

(rrrady
(FrIady
0*0 = (Mf1)SS
0'0 & (Il*l)YV

mAi!llllllillr#
" EREEREEE RS
]

M ummema niode

* &k k % & % % k % K
20 310N I

B

0'0 =
0°0 =

*HE #

$=sstmenmmi ]

4% %

*
m
anuuun
10 310N m

$3¥N0320¥d = 37411 L¥VHD

9L/01/60

116



w -=
=] - -y
IXIXIIXEXTTITXXH VR M e O it
" R - Oe m [}
FELS * " * - - * 1
- -= 1
§oetr— kb [T =1 * _* * = ]
] =1 - -+ L= w " [T ol
=03 7 (=1 sk~ M % O # v Mm% O # w =1 wn
afra i nnanlan =z Ty Lad o & - i | [l - - et
¥ o we # annry #* * - * = * * e 1 " =
L B e e e e Al w —— - ] = O =
1wl A wh— et e nan st P - Attt et e - [P-OTNIRTEIY P
At net ot B ED I~ wN [N i W - I A = m =
P -—— B A2 * = * * -_— +* s ¥
- -t =TTy e - e S - o ¥ [ ] -
- o mm * * * 2 * —p 0
ot - < Lad B |
» -t et L it *— [
- [ |
* - * i ) L)
s wa 1 ]
HEEREEER 4 =% |
-€Lh L]
wh Ll
1 ]
+* +*
:;'IFIIIIIIIIIIIIIIIII“ :*QI-I-I-I-I RQIIIIIIIIIIIIIIIIl
* - -
1 — - e
rE _LLD e » e i Lrr Bl Ermet ot
- ] - - — -
b L e A et o% b P LNOHR n L e T
OE™D & & St 8w 8 S o~ - g N s N i
L et bt s et it o) O OF T = e o ~ -+ =N O O 2 O e I
e L e L 1 1= Lol ] e - O = P To e i - e JE NN
ittt | Z N0 TKO T A n v | e B MO D AT e & e & D e e e . e
P an > - - m = A U el . oyl
B i i 2 » — | B et et W, el W WO
P e B L T b - - [] D R e L e ]
— et e W omom w0 ] et —_U e
— 1 wy -
* -2 it L}
-~ ]
* 2% 1
" O 1 P~
EE 2 2 & L 2 P =
L}
]
)
* +
+
L}
w - w
2 - -0 >
* O e} i e i N R mE et R o Prtesry st =F - ]
- ~NF o~ F o~ Ll - O Ll ]
- L} 3 - o * » - - -
wn ] -
- w L) Wi a % wee * = * »
L x 1] - Oa = D - w Ll w
L} - o ol (=t Jab ] o®D  #* LU - “r ~N ® * v
-~ (L] [= 3] Z s Z F= =z & - 5
— 4 (=3 * »* #* = * w = * *+ =
- — - " =3 . - w - ™
e ] bt e ) bt R et Lt =R B Lot - B k4 [ e
D~ 3 > " X - A 3 A ] [~ ]
-2 -— ] =z *Z R P RZOHR B - - * * - »*
g i -~ =2 b= X prid L} - L]
; > @ foe =8 #Ow—H ¢ HONE L * = B * - ®
- ] ) w ~- w-r -
> - L] L #oO% O #ao # O * *® * ®
¥ > (-4 r ] L] - -
=X [} [} * # o # #* o L *
3 L Lo L 1 o o
L v et * * R LA 2 2
- *
-~ OHEE RN o~ oRREe — i~ TS OV ———
o1~ (=3 B — - ~ L -] 1
> = * » 1> ~ * * P> o~ *m * P~
w -~ - s ~ L] -~ Ly Pow
o ~ W "t 3 o - Wi sood "o ~ wHEro # Pow
] = =0 L] ! = <D [ ] - o - ]
1 = O#w > # I - 1 o#Z # I = -1 oro * i =1
1o < wun A 1o s i - 1o << wi =z [ =
e E = folk s # tex X =i # mO B e T =1 L LT (=}
Ilw—r J X0+ e i ao Tu—r =i —— P ®1 —
| oo [ = L Ot | et e | SR LT ol I=1=1 Tty Rt g et et
o wow L 1L a wouwl L 1o wowi o Iwx <
= —DI #* 2 * < —XI1 #*  XH T —T | * On b=t} ~
w < [ e e w =< =1 =<1 fw < 1 L [E-t-N ] -
T = UL * L ] #UNE R lee = ] #* * o= -
] > O L - > Ol —r— 1 > al L =1 =X
e - ot W ~ - L - =1 *un ¥ ot -—
- =1 [-B=) -~ 4 | ~— b | — [ = L
el | 2 [l | B i - e L I 1wl -—
~ 1 ~ 1 ~ 1 L3 L] =
~1 E2 2 2 X 21 -1 L2 & 2 1 * %% % v i —

117

3]

(R R}

3404,
* et 45



€0 39Vd

I

A=y

W

L] * &
'y
Camamy _nmm N mva :
g5y & o0 4NITI00H «
* *
« »
91

SR

T + INDI = INDI
’ i

i
1
_
1
*

1
[ YRy -

M (Fe1)X = (LNDIIXX
1
s

357vd

*o ] rencuy
* # qho"m Vo Sh0l
»1 * * *
1
wauunoﬂ.mo

* * % ¥

Lt 22
» #*
L -

(=]
#0O *
i
-
o
s X=1]
*Z
=
*O0O
*
-
RN

—
w
—
o
=z

———

+*

*Zeeh
-—
=]
wo
o

-EER

LR 2 X
*

-

P .

I t &t
m 0 & INJ]

f1 _

W et

T T
,/ Aveyod vin s
,/" A30 017 31tum /

e

o1 1

[ L e T et L T Lt

1¥0d = 435 L¥VHD mB1401NV

.IM”I" mm*m
» ®

*
m *® idpo1 *
sk 00 40 ana *

ON *® *
* *
* *
$0 1 13
je--r62'20----t
n". ﬁ1
AT TE,
§ el
i ‘~WQHuq.ww.mw
H “« 11d¥([*
H - XT{pr
H - “ pqwaqm
H = 1invl ﬁ«#
AT
ERI IR
H = Iy
n LUVLS L
€0 “ *
qumuxm 1v)
{
mw-” “
1 ] L[]
..mw.. 351v4
1 *® * *
M . *-._,Hmu .;ﬁ.
NYL % 9 * *
# L
%
20 M
mqumm
* * »
* {gN * *
e n qpq. [ hessemed
* ” 4 * ANl
10 e * .
~A|-|¢~.no

$3¥N0320ud

= 37011 LUVHD

118



W3LSAS.0L NynNidw

-

* LIVH =

o€

S3A
*

* %
» *
o * 4007
plmdiesing pa 40 azm *
oR *

L3 AL 2 8

-

1_3H1 WO¥3
\H 1S1. ﬂm 1 \M
\\ hqzmou YiA x\
/__A30 01 3i1uM /
Lz’ 1

L ] ~

LA 2 d

\lllltlltlllq;elm
\\ rqtm 4 VIA \u
xu A3g oL mbnxx\\

"

92 —
xllulllnlliulinll
\\ pdzm 4 VIA \\
x A3g 0l mr-«:\m

N

INJ1 ® NN

- —
i

set |
I“.. mm’*

*
“.n.
= oag &m 4] »
ON *
5 -
"
an 004

[ R RR]

] .

' mA S3A
“Fesn &

Wr* oa mmnmzm *

ON & *

E 3

* L]
0z 009
(mrecrtnse=nauf

™ ﬂ O
L4 10 *
it
" = rmu’ &
M ok ok g ¥

o L L el

xa 1511 m:» zuxmha
YW u VIA
\\ i u 4 \\

/ A30 O) 8iluM /

- -

81 _
Prasnnsnenne=l)

\llllrllliilillnm
\\ bczmmmmdm> /
\\ A30 nh.u»_uxsx

e

L1

3aNydl.

T e T L ]

T
\\ hdtM M ViA x\
,/ A30 0L 3utum g

ﬂxqzuan_nczn:

&

_A:-.mowno----;

L
* *
* 4d007 =%
+ux 00 40 ONT %
* *
* *
* =
LO 17

3svy
»

LI
* * * =
* 1Y 1 ———
* * mmxh
* *

T
g0 »

119



(9321397€1¢ H1)LVWYO4 109

(8dHZ x0T FOHYHE
IXOTFLHT FXOTFNHT FXOT“dMT *XOTFAVLHE ' XT FAHT FXG ¥ HI) LVYWYD4 008
(£¥IBHVHI WANITd NI ONvV L¥0d LY §3NTVA 03LVIO4¥3ILNI®® WY} LVKuOA 661
(v*213L°€127 H1)LVWHOY 10¢

(AHT X0t FdHT ?XOT #XMT FX01

CLHTXO0T/NYLHE “XOT FSSHZ P XOTPYMT #XOT PHT P XTFINT “XT¢ M1)LVWYD4 00g
(#HSIW JILSIYIALIVEVHD ®¢ N1)LVWyOd &6%
(9's13€) LYNYOA 501
(2'0142%g12¢2°014) LYWYDA 101
(2'0T4%) LYHHOD4 00t

(06)43004405)L¥dV7(08)T1IX{0SILANY

(0G)LAC(0S)LIVA(08)dv (0S)IOHYYF(0E)INY 7 (05INYLO
“LOSINVLAFIOSINAC(OG)OHY BN dO“ (06} dA 10G)Bd4{0S) XA N/ Y4l /NOWKD?
FedI 43UV EXADrX U IVUYO

fXVWAI® 10L¢33¥1¥43¥d (DATTOd*T0L4L0d0 1040 4AN/LSNDD/NOWWO?D
(OGINYLXFLOGIXX(0SFOSINA(0G#0S)d(0S0S)X (0S5 0G)L
flososINVLr(0SY0¢) DY (0G 0g) dY*(05%05)SSF(06 06}V NOISNIWIQ

SINIW3LVLS V¥N0A3I0¥4=NON &« FT1LIL LUVHD

%0 39vd 1¥0d = 13§ 1¥VHI MDId0LiNV 9L/01/60

120



+ TN " Ty ™
(L B MYLA T
. _wﬂwmwm ﬁ i mm. 1 m>q_\ 1
ongapipone | - faotyee w»qh
€t _ N So- _
; fea d .p_*moax .mmmu.
L8 ... asvei
_o €h -:?mw ~ %
(€ anwxﬂeux suw .aw“n»ua:q* »
aE YL # *
2t “ L *
%0 )

* naqmm»ﬂ wy SUZ719y s on s by
MR AN EARY + Slokv
g+ g ‘2487 ¢ Yokt

1 1 11 . 0 _
*®< - )
{f3ssetieal,
(438V7 57 )ed3u
7%
= YWYl /YHyoR'2
= oM

quzquxu;iaq " 9l

-01 w
o - II'$

‘2/(90y
a x 5 on

e
o

40d = obY
€dY¥ = 9d¥
€55 » 955

~Ar-.p~.~o
Dl L

/ Y3UNT /

-

190U o durYSSTOVPENTEJPEXELTENVLTEDYPEUTESSFEVINILNT  INTLNOWENS & 3TLIL L¥VHD

§0 39vd ly0d = 135 LYVHI MDI404NV 9L/01/60

121



w2 1 13
1<~=2%0"50
1 -
TV I 1
u + mw + 1204 1 1 1
xﬁnq* ¥)OMEYe | I e e o e e
st S IRTI T,
- H1dd = (H)ldd I m “ Amwuqxﬂ“wM m
i - 2% Jlw
ol | S A1 M
& - r_ -
= TWHYDT = (%)4300 1 i I = ﬂﬂum«ua £ m
- S P TR
T L. B |
I 1
B e 1
{1240/ %) 1 i
JQxVZqufm 240 | 1
(2% (%)X 1 t+/0)1
- N*amﬂo_hxam- 1 &
(®)712%) * * %
+ '2/2x%2d0k141%E * s
= (A)Lludv I M *
=t e e s ———— (%)12% *
x4 1 * *
J{mmmmc e mmae—t * *
1 "
Hmm e e e m———— L1 *
1 240 = (%)% 1 M
B o o
12 m N
* XY LAA
- 240 = (X172¥
m t¥in »>»ﬂm>
InulL = (M)IA
' P dtadad bbbl LU b L L DL Tt
i * * . 91 1
" u.mo.mmm,Jan * + ~
e ———
" e 3sv4 Y2/40 = 240
* * r
oz T« o) 0NuE 3 70y av
m = €2
1 (PkO%f*T
* ——— - q:qaww\wz_pqqx
I (N9 = = (N)19X 1 =2
61 1 €1
*<

)dA
s
27041 & LA
+ (N)dA) = (M)Lv
zr il
= XJOHY * ”z_nzxv
= {N)0HYV
»1 m
= = *

LE R L . -

_

kel

Lo

. QN'-

#
A %
*

-
onvitationy
- *
+ €X = 9X *

-

_
i
{

“of,, 0 3T

1
1
1
+e%

EQET

*

ny
.FAm }qp *
* *
*

~n

* *

122



90 39vd

(06)4302°(0g)1¥dVT(0G)1IXFIOGILANT
(0g)LAFLOS)LY#{DS)dV ({0S)OHYVA(0SINYrl0SINVLD
LOSINVLACIOC)INAF(OS)DHY BN O {06)dA*(05)Bd  (OE)XATH/Hdd/NOWKWDD
DECELFERLAS TELRE S €4'Re I 1)

FXVHLT 1043381 ¢438d T0ACT04d 1041040410107 0¢AN/LSNDD/NOWHOD

SLNIWILVLS Tvun03J0ud=NON = I1LIL L¥YHI

1¥0d - 135 LWVHD mMO1401NY 9L/01/60

123



Lo

39vd

* *
* *
*® *
» 1 *19° o m——
* € = 387Vd

+ r—

- -

T0%pLax0
w muﬂw ZX

¥vey = = dlOx0

Jn D
b o )

yvev/xg = 170

-y 1 D o gy

et e

-
4]

A e e

T. i dmmmay

e .

I 1X = X0 1

*
%0 1

m:xp*
*

* *
* *
* IX *19 xni
* 19 o ——
* » 357v4
* *
* »
€0 ﬂ

mlr *
m + ﬂmmxwmmqmq m
.l'-lllo"'-llllvlnl.ll*

H i [+}4

g
v = uq-» M
ﬁﬁp*uumznvaxam

it et et et

‘T = LIl

e e

10 1
%

Ty=zy 3LYWILS3
15414 qunm M:ymmq
*<~=%0g"* 20

/ l¥yls /

- -

ZNVL 20U Zdu esSray eld IX TL INYA IDY  Tdy 1SS TIV)LUVLS

l¥0d - 135 l¥VHD mOld0LNV

INILADYENS = 3TLIL L¥VHI

9L/01/60

124



LY.
- -

<1 1
I

Il"-lll"ll - -

/ 9% /

0 LwgedTvIN g

AR RIS UL

1 137

(+)

e ettt Bt Pt

* *
* "
* »
* AVHLIL = L] #==me==+
* * (0/e)
* *
* *

€l
M
1

1 4y = 2v
m a+hH.h_

Rl mmmamB -

® L1¥3 "=
-y -
111 0gs
1
1
1
i
(0/=)1
*
* *
& *
= *
4===—eg 0L = “wqmﬂua *
“ () * =~ 2V)ISaV =%
* *
I * *
I 01 *

Y e gy
2Dy

+ mmxw*a¢xﬂ.ﬂ

- ¥WV9) = 4y

20y = 244

AT

= 4z4a_\hw = 2Dyd
'l-"'--'l-.-‘ I.I'll'-.*
60 I
1
1

] e e S
ottt
d wnmzmmwxx X%9

h4o o
+ aunwnma

470 + TNyl = 2nVL

e e e et ]

80 1
[€mmmBammn-aay

- H
1 0'0 = 2X 1

e

Lo 1

I
I
mbgp«

et Bt Bt Bt Bt B Bt Bt Bt

125



80 39vd

(#l¥VLS XVWLIs HT)LVHYO4 9
PFEAITIIUY IXALOPX Y IVHYD
FXYWLI¢10L 33Ul 48dFTOA“T047T0L710d07LAL04A7AN/LENDI/NOWNDD

SANIWILVLS V¥NAII0¥4=~NON = 3TLIL LHVHI

1¥0d = 135 lY¥VHI MDI404NV 9L/01/60

126



60

19vd

!

Y
)
-
I =D
ey
§ et |
§ -

el LY T P L DL L PP Y g
“s2/ten .
+ dsw\u %1N

2/t + 2Y ¢+
+\¢ma 2 ¢~ga4m:

(1osSavhyPIe)dxas |

¢
"Rl |

*43¥%d
]

%0 *
I

R T
2 dzqevxnm = Hd

¢<§n“ucqumqw$\.m

W/VHVY/2nnbY = 4|

*'-'l"'--""'--‘ll*

€0 _~

feemcmcence—cccescang

I WON3Q/WNNNX*k43YY
= HY

lad
AP P G e

xzx |

*ngannnnnnuauusniuisw

0%0 = ¢SS

- wddiTHL cou

25S = 9SS ]

CdY = 9dY
133V = GV ]

- et e ge O 20 6 an 5 an O on an @ W (i

0 :

/ LIVIND)S /

B ™~ — e

20U 24U 2SSV TN Td IX TLPTINVLETON TdY ISSIY)LIVLINDD

140d = 135 L¥VHD MD404NY

BNILNOYENS = 37114 LY¥VM)

9L/01/60

127



1

oo_

LR ]

128



o1

49vd

FedIf AUV IXQD X YIVHYI
SXYWLI DL 4341 3344 T0AYT044T0L7L0dALOLA4AFON/LSNDD/NOWWDD

SLNIWILVLS 1v¥nd3)0¥d=NON = 3TLIL L¥VHD

1¥0d = 135 LYVHD moldolny 9L/01/60

129



% LIX3 =

50 1
i
1

e o e 0

(e2anis)Say/2x
+ 2NVl = €NVL
_mNAOJmmmmqamx
= 1710

m:tsllltdtl|lllllll1l
"]

i
1

(LESSaVRYY =) dx3n
qzqm_xqzqw*.uuwn
(4 anmqnfumxn

€
HIVHVO/2a%EY = £
(ep

+ € xvm mxﬁ.ﬂ
- u:quv = £V

ooy T
M

17T s
€0Y = E£d¥
204 = €0¥

2V = 2h = €2401S
0*0 = €N
0'C = EX

B e . |

i

1

-

/ HI33¥8 [/

B ]

CEDYFEGNFESSPEV I ZNTZArIX 2L 2NV FZDUF24Y 2SS 2YIHIIIYE  3INILNOYENS = 3TLIL LYVHD

11 39vd 1¥0d = 43S 1¥VHD MDI401iNV 9L/01/60

130



21

39vd

d¥43dY FXQ O PXHIVHYO
XYWLICIDL 43YL 43444 T0ATT047T0L 1040*L0LAFACAN/ LSNOD/NOWWOD

SLNIWILVLS TvuNA3I0¥d=NON = 371111 L¥VHI

140d = 135 L1¥WVHD MOT40LNY 9L/01/60

154



35 v¢

= JWIL NOILND3X3

0355350¥d SLINIWILVLS LNdNT 642

43S L¥YHI mD74041NY 40 ONB

132



LABLASLEMASRI0A

COOOOO
| ol 2o o g Bt 2

[-N.N.N-§-¥. N
RLARMRE G S
NN

000000
o =] gl el b

EEXZXFFI
[-N-N.¥.-W-N.3

€0 €00 VWD
Q00000

LB S X N N 0

TETTET
TSI

o s Pooeoe

SOINININS

@ aMaaN
VOOV OOPO

.ol aT-aF-atsaf:s]
ocQoooOo
2T

[alalalajalal
ZZZZZTZ
(FUITRLVE TRITVITE]
e cseoe
e s

133



a0 pUjAd

33433543
%
$%
%
$%

$535%%
5%

$%
$38359%%

$5$%39%

%% £

%%

%3

%%

TEETHES
%%
5%

$33359%%

£ 3
$3
%
4%
4%
%
%%

%
$ 9

435 §
L
439

§ 3¢

3% $%

¢ 4%

83

85
4549

$3
3§

3
3565395
3% 33
33 3%
3% 3%
45 33
EET LIRS

$F3%5 §
3% 4

L33 %%
%5 § §%
$5 3% 8%
§% ¢ %%
154 £%:3
3 33
§ 18849

£33 4
$3 83

i§ %%
3539558
11 $3
33 14
B 33
is $%

$3355%%

%%
$%
$%

$58533%%
ETI 1
33 $¢
£33 3%
) %%
$353835

134



1

39va

*we*95%El

9L/01/20

an3
ANNTLNOD U0S
120303323%3 ¥vulladlvksacd 1€
(TE*S)3LIHm CE
CE*DE*ST iXvw=NI) 41
00S 0oL 09 (3*1*19*X) 41
NX=x &
S2¢0054005(Sd3- (NX/ (NX=X))SoY) 4]
(wl*=y4IvHST
CXOT*HT¢=2H/HHG*X0T*8 ST4* =1 00HHS*X 01w ¢NOTIVNILI HOT) LIVHuOd 02
VATEAWENXENT (0E4S)ILIum
T+nI=N]
U/ A=-¥=Ny
1= ep(X="T123a (3= T aannx+ (* 1= auyxsd=1]
*T=3aalX="T)p(3="1) aoNnX=3aeX=4 ST
AquuthJm\ommnloﬁﬂm
v=MI
* (AW) LYQE/* T=Nkx
S*09T4+05=v47005 0Q
. ptl=hn 0LS 6O
(SI*S*0T42)1veN0d S
XK *SdA4w (S*T1)10v3aN

TO3WNSSY +ONH30 I+ *13MDVd 40 IBVIS Lv HOMH3 NI 80 ONISSIW Owuvd 91830 $9 -9N340

. o (X*NX4Q44*3)S3IVOLS

WVIO 1¥0d=2H

1004 40 3NTvA maIn=NX
NOILONNI 3MATIVAINIO=0

03A10S 32 0L NOILDNNd=4

SNOTLIVHILI *ON XYW

3NvA AJYBNIIv=Sd3

. ¥38WIN NOTLVHILI=N]

(SH/H) NWY 40 1208412 3I¥=AW

(H/2H) *WwyTd 3408 0L *WYIQ L1¥Dd 40 Ollvy=Nhy

(5336930)SIXv 1344vE 3HL HLIM SINVW L1HOd 319Nv=Y 4]

(MAUV3IHLISIN ALID0T3A 3IHL QL (1N) 1H04 40 WY3IHLISNMOQ ALIDOI3A 40 Ol lvH=x
O0HL3W NOSHVHE=NOLMIN IHL INISH

73Y¥VE 37418 ¥V NI LH0d. 3HL HONOHHL MOTd 3HL SIL¥INI VD
(LN2LNG=9NH3Q+ T
1NdIN3=93dvL* INdLIN0=53dvL* ININTI=TI4VL* INdLNO* LAdNT) L=0d HYHOORd

0205L+2°% NL13 9Ne30 3IVHL  0=1d0  Wi/EL

WVIQ 3z08=4

I WY590¥d

83

1¥0d Hy#20ud

o U:UUUU'UU_UUUU"UU

135



FNEVINVYA IHL 40 3INTvA MAN 3HL -L2 NI LY ..\Q_.".._wC\

ggn0sL1252" Sl NX
#52991828°59- SI 0 3EVINVA IKL 40 3INAvA NIV ZHl -92 INIT LY /9N830/
10-3.992.L8%011" S 4 378viavAa IHL 40 3INTwA M3V 3nl -&2 ANIT v /oNG3us
020E6L20SE" SI ¥ 3IBVINVA 3IHL 40 3INTVA My 3nl -€€ AINIT LV L80d  /9N840/
S1T =vay 1 =E2H/H 0E6LZ0G2" =100a 1 nNOIlvedll
0z0EbL2USE® sl NX ITRVIMVA 3L 40 INTIVA MIN 3HL =L@ INIT LW 3G
#L16L2B90°56~- SI Q0 3IIEVINVA IHL 40 3INIvA MIN JHL -92 aNIT Lv
2558196551~ SI 4 38vIxvA 3HL 40 3INVA M3IN IHL -S¢2 3ANIT LV Z9NE30/
E16E£L12595°~ 51 3 3768vIsvA Il 40 3NTWA M3IN 3HL -HE 3NIT LV 180d  /9neads
011 =vav T =2H/H 62615282 =100¥ g mOllvadil
£58261528<" sI NX JIRVINGA IHL 40 3INIVA MIN 3IHL -L2 ANIT LY YEUCERY
. G5EER00L1°9- Sl 0 ITBVINVA 3HL 40 3nVA MIN 3HL =92 3INIT LV __/9n830/
20-3£358560R806" sI 4 378vINvA 3HL 40 INIVA M3IN 3HL =52 ANIT 1w JaNd 40/
£€LosLyo182® SI X 378YI8vA 3kl 40 3nTvA M3V 3L -EE 3N LV 180¢  /9Ng3u/
011 =viv 1 =2H/H 154%0182° =1004 1 NOILVvedLl
€L0SLv0182*  SI NX 3TEVINYA 3IHL 40 3NVA M3V 3KL -2 3NIT 1w /9N830/
016991105°5~- SI 0 378vINVA 3FHL 40 3INvAa M3V 3RL -92 ANIT LY YENENY]
BE9HOTILST*- SI 4 378VINVA 3HL 40 3NTWA M3V 3HL -c2 INIT LY . /ang3qa/
%IE9EIEIEI*~ SI 3 3MAVINVA 3IHL 40 3NTVA M3IN IHL -H2 NI Lw Ld0e  /79NB40/
S0T =v4Y 1 =2H/H SHOELOTE" =1004 2 NOllvadll
ELOHRICLOTE" SI NX 3T8YI=VA 3HL 40 3NTVA M3IN 3kl =22 INIT LV Jandiu/
0590658499~ SI 0 3MEYInYA 3HL 40 3NTYA M3N Inl =92 INIT v /9nd3gs
¢0-383LBSTENSL® sI 4 378vIixvA 3HL 40 3INvA M3IN 3HL -52 3INIT e /9N83Q/
638690960€°  SI X 3TEVINVA 3HL 40 3NWA M3V 3L -€€  3NIT v le0d  /9NG30G/
501 =valv 1 =ZH/H 6£690660E" =1004 1 NOT1vesl]
638690960E° 51 NX 3TEVIMVA 3HL 40 3nwA M3V 3HL -L2 INIT LW /9N83G/
9896589L0°*9~ SI Q 37EVIEVA 3HL 40 3INVA M3V 3IHL -92 3NIT LV /9Nu3d/
Sarw9L6651°~ SI 4 3N8VINVA 3HL 40 3NIV¥A M3V IHL =52 NI LV /9ns3u/
gntLspeniLit- SI 3 JTHYINVA FHL 40 3INIVA M3N 3HL -%¢ 3NTIT LV 1a0d  /9Nbau/
001 =v4v 1 =ZH/H 1€T229¢€E" =100% é MOLLvball
S30E12L9EE" Sl NX IFIEVIHVA 3HL 40 3INTvA M3V IHL -L2 ELS PR /9w 30/
|2EETL2LE"L~- SI Q 378vIxvA 3FHL 40 3INTIVA M3IN 3HL =92 ANIT LY /ang3us
20-381L2%600E9" SI 4 I8vIxHvA IHL 40 3INTvA M3V 3Kl -S2 3INIT v S9Ngddys
$3L999R85E€E" sl X JNBYINVA 3HL 40 3INVA M3V 3kL -EE 3ANIT LY le0d  /79Nb40/
001 =vaiv 1 =2H/H RIIIBSEL*® =100 1 NGllvesll
%3199985EE" SI NX 318YIx¥vA 3HL 40 3INTIVA M3V 3KL =12 INIT LY /9NH307
#31359228°*9~ SI 0 378VIHVA 3HL 40 3INTVA MIN 3HL =92 NI Lv sangias
£€2grE12€9l*- sI 4 FEYIHVA IHL 407 AINTIWA MIN Ehl =52 3NIT LY /9Ns30/
0000000008°~- SI 3 I8vIsavAa FIHL 40 3INTvA MAEN 3RL -w2 INIT LW 1804 /9nedts
S6 =vdv 1 =2H/H OTESHQIE" =] 00» 2 nOlpvedll
mwoﬂmmq¢cm. SsI N¥% JTEYINVA IHL 40 INTWA M3IN FHL -L2 ELY R Z9NH3G/
152L0L9682°8= SI g IMEVINVA 3IRL 40 3INTVA M3V 3L -52 INET Lw fanddus
20-3970hS9S055" SI 4 378vIuvA FIHL 40 3INTWA m3IN 3HL -52 ANIT LY /ond e/
03I%68RLESE" si X 37gvIisvAa 3IHL 40 3INIWA m3N dHL -EE INIT LV 1la0d  /9Ndg30/
56 =v4V 1 =Z2H/H S6ERLASE® =1004 1 WMOILlvedLl
09%768RLASE" sl NX 3TevIMvA FHL 40 INVA MIAN IHL -L2 3NIT Lvw /9NE3G7/
H3I9E200LL% L~ S1 Q 3MHEvIMVA 3HL 40 3NTIVA MIAN 3HL -92 3NIT L fangdus
vsgel1s TLl*=- SI 4 IEVIsvA 3IHL 40 3INTAVA MIV FRL -S2 3NIT 1w fanedgs
T2989€Lw68° = SI 3 318vINVA IHL 40 3INTIVA MAN 3IHL -2 INIT Lv L80d  /9NB3G/
be =v4v T =ZH/H (0996TRE" =100% £ nOLlIvadll
9E0099618BE" Sl NX 378 InVA 3HL 40 3INIVA M3V 3IHL -1 INIT LV /9NB30/
TE082I%LY 6~ SI a 3INEVINYA 3IHL 40 3INTvA M3V 3HL =92 ELT A /9ne30/s
£0=-30511E£20889" Sl 4 318¥IsvA IHL 40 3INTvA M3V FHL =52 3MNIT LV Soesdas
#ZBEERRIBE" Sl X 3EVIMVA 3IHL 40 3INTYA M3IAN Ikl -£E 3NIT Lv 1d0d  /9nNH30/
e =viy 1 =2H/H SEERBINE" =100¥8 Zé LT FRIIENR |
v2BECHBIRE" sl _ NX 3N8VINVA ML 40 INTAVA M3V Ml -l ANIT LY Z9NHAG/
TrrirTiLe®e- sl 0 378VIHVA 3IHL 40 3NTIVA M3IN 3HL -92 3MIT LY 290830/
10-3L999999999" sl 4 378VIsvA 3FHL 40 3NIVA MIN 3IHL =52 3NIT LY Fane3a/
o000000SLE" sl X 37evIiavA 3IHL 40 INIVA M3V FR1 -EE 3NIT LY 1e0d  /9Nadl/s
06 =v4v T =2H/H 000005LE" =1004d 1 mOllvedll
0000000SLE" SI NX 3TBVIHVA 3IHL 40 INTVA M3AN 3HL =12 NI Ly sandaus
000000000°8= SI a 3IEVIHVA 3FHL 40 ANTIVA M3V 3HL -92 ELSS R 90930/
000000000°1- SI 4 3MEVIEVA 3HL 40 3INTVA M3AN 3kl -52 NI LV Zank3us
000000000°T~- SI 3 3ITEVIMVA 3IHL 40 3NTIWA MIAV IHL -%2 INIT LY ladd  /79Nb3IG/

136



0wl =viv
10-3839655592L"
SLEVI6EER =
6319L01161°~
LSREVTLSRE =
SET =v4y
YaLLeSELTL”
$31L10902°9-
20-30%16802501"
1152061LTT"
SEl =vdlv
tis2oetLIT”
LIOLEYDBS 9=
10=-32562%6E£65E"
£2102eL11T"
SET =vdW
g2102eLT11"
0286%GLES o=
HE0he90181° =
CEEEEEEEEE "~
0ET =vdv
LLILHILIST®
0ET91822L°5-
£0-3€36EEHTRLY®
EL9iITE9IST"
0ET =vdv
EL9TIEQIST"
SG6T115LE6°5=
10-353908%E£192"*
Sh25622LY1°
0ET =vdTv
Svesezeinl®
08610955 v=
95654265€L1° =
9HBESTIHBE =
. S21 =vavy
926L0%2981°
9058682%5°S-
€0-351SYv0E2EL"
£2E8861981"
621 =viv
€2€8861981°
600BEYSL9° 5~
10=-3LEw921EL6T"
535222.281°
g21 =v4dv
6352¢22L281°
SIITLGHES 7=
23890 EH91 "~
00000000%%*~
021 =v4v
£995156612°
SIVSSEELS " G-
#0-380%060EHEL"®
LOELYERBTZ®
L2 =v4dv
LEELYERETZ®
916818059 ° 5~
10-3%L995E29E1"
0feEgeesLI2®
021 =v4V
oEEBeE2SLIE®
€L99ESEIL " H-
134RB1€0951° -
0000000005°~
SIT =v4v

si
S1
s1
sl

sl
s1
SI
sI

sl
SI
S1
SI

sI
SI
SlI
S1

SI
SI
SI
s1

S1
s1
si
s1

S1
SI
S1
sl

SI
SI
sl
s1

S1
sI
S1
s1

3
3
sI
s1

SI
sl
S1
S1

SI
SI
S1
s1

s1
sl
sl
Sl

1 =¢H/H
NX 3RVINA 3HL
0 3NBVIAVA IHL
4 FTEVIHVA 3HL
3 wqmquxq> 3HL
R D14
NX 31EVIHVA 3IHL
Q 37HYINVA 3HL
4 378VIAHVA 3HL
1 =2H/H
NX 3ITEVIHVA 3IHL
Q 3EVINVA THL
4 378VIAVA 3HL
¥ 378VIHvA 3HL
1 =2ZH/H
NX 3TBVINVA JHL
U ITBVINVA 3IHL
4 38vIAvA 3IHL
3 INEVINYA FHL
1 =2H/H .
NX 3TBVIAVA FHL
0 3EYINYA 3IHL
4 3PvIxNvA 3HL
X 3NEVIMVA 3JHL
I =ZdH/H
NX ITBVIMYA JHL
Q 376VINVA 3HL
4 FIHVINvA TFHL
X 378YIMVA 3HL
1 S2H/H
NX 378VIHvA JHL
0 IEVINYA FHL
d 378VIdVA 3IHL
3 FIEVIHVA m:»
1 =EH/H
NX IBYINVA uI»
0 IeVIEYA JHL
4 378vIdvA 3HL
X IIEVIHVA FHL
[ =Z2H/H
NX 378VInvA 3HL
Q0 3TEVIHVA FHL
4 3TEVINYA 3HL
X IEVIHVA 3HL
1 =2H/H
NX 3THVIHVA 3IHL
.0 378vIAvA 3HL
4 31BvIHYA IHL
3 3MEVINVA AHL
1 =2H/H
NX 3T8YINYA 3HL
0 378VIAvA 3IHL
4 3IBVIEVA 3FHL
X 378vINYA 3IHL
T =Z2H/H
NX ITNEYINYA 3HL
Q ITBVINTA JHL
4 378vINvA 3IHL
X 37EvINvA 3HL
1 =Z2H/H
NY 3T78YTHVA 3HL
0 3IevisvA 3HL
4 ITEVINVA 3FHL
3 3TBVIMVA 3IHL
1 =2dH/H

X _3NEVIHVA IHL

0SSS9LLG"
40 _3NI¥A M3N 3HL
40 ANTvA M3V 3HL
40 3INIvA_M3N 3k
40 3INIYA M3IN 3HL
..... RLOSELILY
30 3nIWA M3N 3HL
40 3INvA M3IN_ 3L
40 3INIVA M3IN 3HL

40 3INTvA M3N 3HL

s206lL11"
40 _3nI¥A M3N ML
40 3NIVA M3IN 3HL
40 3INIvA M3y 3HL
40 3INvA M3IN JHL

TO0ZELTTIT®
40 3INvAa M3IN 3RL
40 3NvA M3N 3HL
40 3INTIVA M3V 3HL
40 3nIvA M3N 3kl

2iniList"
40 3nIvA M3N 3HL
40 3INTIVA M3IN 3HL
40 3INVA M3N 3HL
40 3NTvA M3V 3HL
. L1TE9TST"
40 3INI¥A M3Iv 3ml
40 3NTvA M3N 3HL
40 3INvA M3IN SHL

A0_3nvA M3y 3hHl

25622LuT"
40 3NTIWA M3N 3HL
40 3NTvA M3IN IHL
40 3NvA mM3N 3kL
40 3NTIYA m3N 3HL
XL A1
40 3INTvA M3y TJHL
40 3InTwAa M3IN 3HL
40 3INTIYA M3IN IHL
40 3InvA M3V 3HL
£8R6ToR1 "
40 3InvA M3 3wl
40 3NTvA M3V 3wl
40 3NTWA m3IN 3HL
40 3INT¥A M3IN 3HL
9222L281"
40 3NIvA M3V 3HL
40 3INvA R3IN 3HL
40 3INvA M3V 3KL
40 3INI¥A M3IN 3HL
LS1566T2"
40 3NT¥A M3IN IHL
40 3INAvA mM3IN 3HL
40 3INvA M3IN 3HL
40 3INTvA MIN 3HL
ELwE6HTZ"
40 3NvA M3IN 3HL
40 3NTvA MAN SHL
40 3INTvA M3IN IHL
40 INVA _M3Iv 3IHL
£8E26L12"
40 3INvA M3V 3HL
40 3InwA m3IN 3HL
40 3NTvA M3y 3HL
40 InvA M3N 3HL
sQsLi2s2e

=100H
=i2  3NIT v
-92  3NI Lv
-52 _3INIT Ly
-»2  3NIT Lv
=100¥

1 NOTLlwedLl
/9Nd3ds
/9Ne30/
/8NE30/

LE0d  /9Nnd30/

£ MOILvadL]

iz 3NIT v
=52 INIT Ly
g2 3NIT v
-€E€___3NI1_Ly
=100H
=12 3NiT LV
T92  3NIT LY
-62  3NI1 v

-€€  3NIT LV

1004
-L2  3NIT LV
-92  3NIT Lv

-s2  3NIT 1V

-02  3NIT LV
=100#&

-L2 ANIT Lv

-32 3NIT LY

=<2 ANIT 1w

-£€ 3NIT LV
=100s

-2 3NIT Lv

=92 3NIT Lv¥

-7 3NIT v

~EE__ 3NIDAV.

=100%
=42  3NIT AV
-9 3NIT Lv

-52 EL A
-h2 3NIT LV
=1l00¥

/9NH30/
/9N830/
/9N830/
1804 /9NH#30/

2 WOllvadll

) /9N830/
/9N830/

L /9n83G/
180d  /9nN8307
1 NOLlvw3il
sondaas

/9116307
T 79ndans
1¥0d  /9N830/

£ NOI1vedll
/9ng36/

/9Na3ds

. /9n83u/
“l¥0d  /9n83ia/

4 20IivesLl
/9N830/
_/9N8A0/
/79N430/
. lu0d 790830/
1 NOILvedlLl
_/9N830/
/9N83a/

e FONEIAQS
140d  /9nsigs

£ WOL vss)l

-2 3NIT Lv

=92  3NIT 1w

=52 3NIT LY

-£E ANID Av
=100d

b X4 3NIT Lv

fang3gs
_/9ng30/
/9Nu30/
__lyv0d__/9N&30/
2 NOILVe3dlL]
/9Ns3¢/

-92  3NIT IV
=52  3NIT L
-€£  3ANIT LV

=100
-L2  3NIT LV
92  3NnIT AW

7518307
 s9niedu/

1830d  /9N83U/
1 NOLLVedLl

/9Ne30/
/9Nu30/

52 3NIT LV
-v2  3NIT LV
=100¥
-l2 _3ANIT LV
-92  3INIT Lv
-52__ 3NIT LY
-€€  3NIT L¥
=1008
-12° 3nIT 1V

-G2 . 3NIT lv

-52 3NIT Lv
-€£__3NIT ¥
=100d

=12 _ 3INIT 1V

=-az2 ANIT LV

=62 3INIT 1V

-#2  3NIT LV
=1004

/9Ny 3u/
180d___79N830/
€ NOILvesll

e VONRINS
sonoius
/anNs3u/
140e¢  /9Ne3u/

2. _NOllvedll

/9Ne3as
/908307
/9Ne3a/

. A80¢  /0Nd30/

1 NOLLVoesll
_/9n83d/s
Z9nw3ls
__/9N830/
1304 /9nB30/
z NOILvedLl

137



T0=3ET6werleel”
SC1 =vdv
IU0=3¢ (owerledl”
HAanpOHAR 1 9=
e3flerne9l”
0= 526G HER"
<51 =vidly
eu=Hl8265AnEY"
DL YT AR UV B
BRSLE2Eewn Y
c0=3TriHIamLAHL"
S61 =vav
2U=3Thriv9nvE6L”
1S09ERZHE 6~
6550L0T152"% =
922€C62191° -
¢St =v4v
10=-39560LH99L0E"
S0L90wES " EL~
E0-3%LLT10R96LE"
10~-3vararres0L”
061 =viav
10-3%3ravREI0L"
ha552e62° 1=
10-3019T202€52"
10=-32rLEV2268c”
081 =v4div
[0=32w2E022682"
FLISREEE®0E=
€2EREDGeaT”
li=-3222Lemenie”
0s1 =vdv
[0=-3222L2%291°
25220690L° 9~
#IBBI0ES2" -
000000000~
Sel =vav
10-36LETOEZVSS®
ROBSLZH60 6=
%0=-352058EH295"
T6=-39262891055"
Syl =vdav
10-39262891055"
GRERGIHHE " 6=
20-3%5199.6L89°
10-3RhTIH92LEZHS"
SH1 =v4av
10=-38HTH92LE20S"
©3669020° 11~
10=-3T0288LL60E"
TU=3Ea2h8n269v”
Shl =v4TY
Tu-3Egevan269r”
ES¥6026L%° S~
0T0EED2Y0E" -
EOTERIETHE =~
0n1 =v4v
10=3L0056%%5%8°
2291welu2 L=
20-3T1w9ERNESS”
10-32E555E514y"
0s1 =va3Tv
10-32ECSH5E61HE"
ELELRLZS6 L=
10~-36390196615"
10=-388969GG9LL"

51

Sl
sl
sl
S1

sl
sl
sl
sl

SI
sl

51

S1
SI
sl
sl

sl
51
sl
S1

s1
sl
sI
SI

Sl
Sl
s1
SI

si
sI
sI

si’

S1
s1
sl
sl

NX

z Z z 4 = z = z
= Qﬁqxuai.—xu_ox—-xh_Qx-—-uka)(.-KLLQR-KH.DX-XU.OK—'NL.C:K--KLLC!“-"(IJ-Q

zZ
ol O o= O~

ARV TIrvA
=FH/H
BV IHVA
AAEV I HVA
IV IHTA
FABYI YA
SEH/H
v avA
AEYHYA
EREIA LA
Eith-B s
=ZH/H
IEVIEVA
ANEVIHVA
FNHTIHVA
3TRVIAVA
=AH/H
AIEYIRVA
FIEVIHYA
JATEHYIHYA
INHYIHVA
=2H/H
ERELAELE
FAHVIAVA
IEYIHYA
ITHY I HYA
=¢H/H
ANEVINTA
IAEVIHVA
IV IEVA
FAEVIHVA
=dH/H
FIBVINTA
ARV IHTA
IETIBTA
ANHTIHVA
=ZH/H
ANBYIXVA
INEYIRYA
3BV IHYA
FIHVIHVA
=ZH/H
ERCLA 44
3IEVIHVA
3V INYA
FIEVIHVA
=2H/H
BV INVA

ELT1

ELT
ELT
Il
ELR

IHL

AHL

IHL
JHL

JHL
aHl
3HL
3HL

IHl
IHL
JHL
IHL

ECH
IHl
ELN
3H1

aHL
JHL
ELT
IHL

JHL
=L
JHL
ET!

IHL
3HL
3HL
3HL

IHL
JHL
3HL
3HL

3hi

38VINvA
IIEVINVA
INHYIHVA
=2H/H
3EVINVA
JIEVINVA
ITEVIHVA
ERGLAETLLY
=2H/H
JIBVINVA
INHYIHVA
3BV HVA:

3BV THVA
Z2H/H
AEVIHVA
318V IHVA
I7EVIAVA
IV IHVA

JHL
JHL
IHL

IHL
.MI._.
3JHL
IHL
IHL
ELT
LT
eI

3IHL
3HL
IHL
IHL

3U

40
40
40
40

40
40
40
40

40
40
40
40

40
Ele
40
40

40
40
30
40

40
40
40
40

40
40
30

30

40
40
40
40

40
40
40
40

40
40
40
30

40
40
40
40

40
40
40

40

40
40
40
40

NIy A
Gexie
INIVA
INTIvA
anva
Elmi-y)
QEREE
anava
ANTVA
ANTA¥A
anNTva
QRTEL
INTTA
INTva
3nTva
INIVA
TLie3L
anya
ANAvA
andwa
Inava
GRHAS
INTVA
Elani-F]
INTvA
INAYA
%0226
anava
INAvA
INTIVA
aNTvAa
L2hér
anava
ANAVA
ANvA
INvA
Toe20
Inavha
3nva
Inava
INAVA
£R9TQ
INIVA
ANTTA
InIvAa
anva
w92l
ELRLA
INTvA
Elth ]
INTvA
LA Acrd Y
3NTvA
anava
NvA
ANav A
S6HHS
anvA
anva
Inva
ANTvA
09EsT
INVA
anIva
anavha
INTVA

MaAN AR}
clie®

LERUETY)
L AYRRETER |
Mm3N IRL
RAN Hkl
ROD®

LERELY
MmAN 3HL
M3IN 3kl
MmIAN 3IHL
£E0D*

MaN Skl
M3IN 3kl
LEAIETYY
M3Iy 3ml
0Ec*

®mIN AWl
MAN Skl
»IN IR
M3y 3HL
0Eo”

LENIETNE
M3y dHL
LENRELD!
LERNRETS
Ra2u*

B3N 3HL
LENEETTY
M3V 3Kl
M3IN KL
12n*

M3V 3k1
M3Iv JHl
M3IN IhL
MAN 31
5G0°

M3N 3HL
LENEEL]
MIN 3HL
Mm3v dHL
SGL*

M3y 3FHL
M3IAN 3HL
MAN 3k]
M3IN 3H1
hGL

M3IN IHL
M3y IHL
M3y IHL
M3N 3HL
9nu

M3N 3nl
M3y 3HL
M3IN 3HL
M3y IHL
290

M3N 3HL
M3V 3HL
M3Nn 3HL
M3V 3HI
ve0*

M3IN 3Hl
M3N 3Hl
M3N 3HL
M3V FHL

-£€

AMIT, L¥

=100M

-12
ICN
-g2
-€¢

3NIT LV
ANIT LW
INTT] LY
INTT LV

=100

=17
-9
=52
=£F

INTT LY
NI LY
EL) s
3NIT LV

=1008

=i2
-a2
=52
-7

NI LY
3INIT v
ANIT 1w
EI R

=008

=ie
-uz
-c7

%

INIT 1w
SNIT LW
INIT LY
ANIT Ly

=1008

-i2

-9e

-s2
-t

INLT LV
3NID lv
3NIT 1w

L 3NIT LW

=100¥

-12
-92
-s2
-€€

3NIT LW
3NIT LY
amg 1w
3INIT Ly

=1008

-2
-9
-c2
|’-N

3NIT LV
NI AV
3INIT LW
3NIT Lv

=100¢

e A
-az
=52
-£€

ANIT LY
INIT LY
INIT LE
3NIT Lv

=100¥

-L2

=92
S
-E€

3INIT Lv
3NIT Lv
3NIT v
3INIT LY

=1004

-Le
-92
-52
-€€

3ANIT LV
INIT Lv
3NIT LV
3NIT 1w

=1008

-12
-c2
-52
-+2

INIT LY
NI LV

ANTT LV

INIT LY

=100¥

-12
-0z
=52
-€€

3NIT LW
3NIT LV
3ANIT LY

3ANIT LY

=100¥

-12

=9¢

-5
-£€

3NIT LY

3NIT LY
INIT 1w
3NIT UV

1804  /9N830/
£ wOl1vedll
VEEERYA
79N830/
/9Nu 30/
1d0e _ /9nd3Ls
z NOIIvedl
/SNe3u/
VEREEYE
/5nd30/
180d  79N8307
1 NOILvedLl
CTTT/9Ne307
/918307
/9N830/7
lwod /908307
~  NOILvesll
__/9NE3u/
/9Ne306/
/9Ned0s
/9Ng30/

180d

£ mMOILlvedll
/9N830/7

/9Ns307

ly0d  /9nyaus

2 nCllvedll
/9n=230/7

/9Na3us

o /9N830s
1d0e  /9nNk3un/

1 nNOIlvedll
sang34s
/9NE30/

/8np3u/

__1ls0d _/9N830/
" wNOflvedl]
ALLCE
79N830/

_ /9n830/

180d /9Nd30/

€  wOlivedll
T “79na3a’s
i} .. £9n830/
/9ns3us

180d __/9N8307

i NOILvadll

. /9N830/
- 79N8307
. seneldus
180 79n8307

1 NOIlve3ll
79n830/
/9ns30/
TTTTT79n83a/
ly0d

¢

.B:ﬁ.ﬁ:
Jand3us

s /ens30/

T T1¥0d  /9nB30/
2 MOLLvedll

/9Ng3q/

/9nNu3a/
Lu0d | /9N830/

138



€2y 3NIT AV ladd WOES 047170
TERQDD SS53H0UY LW @hClx AF 03123130 Silu B3tnMN 40444
YIM0g IW3d F4L 0L 3hILvwan

20=3L06L22LL%%" = S1 X IAEVINYA AHL 40 INwA MIN IRL -FF NI Lv LH0d  sunudu/
gal =vav 1 SEH/H CSLIPRO0" - =120% 1 NOLLlvmdLl
20=-3206L22LL99* = SI NY INEVINYA FHL A0 INTIVA M3V ZHL 3NIT LV Sone3ns
Lpab10Ly*91=- sl Q IMBVINA FHL 40 INTIVA MIN 2H] INIT Lw SeNEdUS
60nhlaplEe"=- SI 4 ITMHYIHVA IHL 40 INTIVA MIN Ikl 3M1IT 1w Z9nu3ns
npoocoops2l*~- SI 3 IEVIRYA IHL 40 3ANTTA MIN 2kl ANIT Lvw leCa /90307

S50 =v4v 1 =ZH/H AROUSET L gL < MO0llesall
10=-3E£55L8606E1" s1 NX INEVIAVA ARL 40 INTVA MIN 3IHL ENIT Lv /9w 30/
2eblopTe2*ve- sl Q FIEVI»=VA IHL 40 INTvA mIN SH] ENIT LV ZaNesus
2U=3TLLPHTETLT" sl 3 AMEVI=VA IHL 40 ANTIYA MAN k] AnIT 1w YECE IV
10-3R1y2g0enEl" 51 ¥ IAETINvA 3IHL 40 AN mIAV 2kl -EF ANTT 1w le0d  /Z90ddus
S61 =viy 1 =ZH/H SHOERET Y =120y - wollvedL]
10-381%289EwEL" 51 NX ITEVIFYA 3HL 40 3ANTVA M3y dRL =27 INIT LV PO
fapplagi*Lle~ SI 0 3TEYIxVA JHL 40 30vA mIN ZRl -0y 3MIT 1w AYNH3/
10-31T1ELRERZE" SI 4 3BT IHYA JHL 40 INTIyA IV 3HL -2 IHIT 1w SoNnaus

139



39ve

1o*oe*el

FELL NI B P T MR ILES Il P
(Y5144 =903k ORS* O T 3% =Nu I (Ha* L P T4 senae Yt T ot =qoayd () L FIE S
FYTe N Lasthivan 14 12 *
(o T asm] afj=s (e T sv=g =3
Syt T 4t =THanm Y T 4v =yt *utE T avsdturr sUt T Joopmpuye e W) icvm g 2]
| T R TYS PR R - S B
(25T aeafZamme2® Tt
SHHZYZ 0T A4S RN RO L 4Nk e s "L T 4o =Zyrp =" T desayaes wl)lo, o0 4 71

el
b fretet

X
w

L
[Fas Avlzpsntasaysay (T1es) 2 0,
!
)

2
AAPSLARCCY I LAV e D)
PO v O un s Ags falmi vyt Taat p 1) mne
ERezHu e e e[ Tar ar S freedndy il we Ty L
(LES) A0 L i C ) 1Sae Al =) AaYet I LS ) -
(GO HA* LT Q)HNSD (Gl I YA iy i) mem b s ) LT =n o o)
CHUDSIASMY (GUGI T I* (vUC) AV Sa* Ll ) F0HEs Q) maps (L GT) 20 0 2 2AD
SUDOG) AN LCLG AATLDGCIC P  lu st Lstn 3NV [s G e)n= nulers ]

1400 40 WP3alsall ALTIONEA (1 Isxld w800an ] AL (207140 S
(p=v =T i 5) SHaA
LHUA =90fe- L FOTA QGG ON

LLAYET07700 (0] =D

A0 LAVLS 3HD L1V TlHReve Ak mT o fwe S0 UpivRSae )

twae TG LADa Lo - D obdr AzonY
=k 10 L~ =04 AD S
Ehav Tl LaOa m04% 23300 AL ]100 A= ]uA
EPl3e Teny * 4207 P01 29=2)
(e l4748 003 AOYILSNON Srlm00d T3esbs 3ul ] S3u4 v V3H TOrac=Tig
(berald ) TNag=Fe AG 2 070A 3 =5 AT SgazE0
(D3S/14) Lutie Ir TlEsa%e 301 N] S99 S0 ALTDCETIEASCA
INZLL() #0LIYd NGILDInd=dd
19%5) ot =nnl)
(D38} J#Eha A0 24754~ 0 few)e LLpd Sl l=v)
HatNE /R 4T SN S0 LNy Y
fron] A)eaFron) anMATs 20 Sun3Asen
(1Y Lefim (Gl =423 3mm wond 3062l ]0=aY
(MLR/SeT=] 30 Ly3m 40 LvadpAlNG T Jullsvudskary
. fEauls) Tirks 2pde=ty
133%) oNUINk AerSS3Ixdldnte 40 1~V LS AWl 4v 2 [Ll=]Z0V]
(214730 anNi I S8 g RTaNQ da1D #0NAT0e ] SSEed=arg
P 16 SAvAR DT412545 20 NILIY == ¥ievd

(La) I=Cd 20 c2t7. 5023ty

suvet=lal

(MAm O ADNETID 424 DIenulids] v lsiddjr =0%l13
{2anldlvny Ix2p=ay
(48c) FIARPWED WMnETle NINISNSET e Tyl (=15~
INANIG) Le=H v 1enT ASHEN- 341 40 LT LDved=vias
L) dmns A0 23030
Lteld=4T7) 5004 AGYILSNONM 40 O0LETe OnG LY #rHD anMI3Te F4) W] =SE~ “a
R3] 0 Ine L80nD vlse =7 ¥
(IO e 3l ALIDOT3A O] LH04 S0 pedpl=vent ALISLT34 = NIn
MArneaD WHNITg IHL MT OTINE AxnSS3Me aHL SAUTINITACD pte@lng STkl

CANAIND=3 34l * ANalNu=s3de s jnar T2 T3-vLs Ll NGt Ioai]) S

TR

J »\ \NWNVMNQ\“;\. @\ T=lal AT A ST=h

ey

3

(SRS RSN RSN S R

140



3avd

10°0e°¢l

9L/02/69

(vld=s="1)anylatls)t]asad I+ (=) er=lr)td
AMscddal>) Lol u) 2patd)fre=({>)"]2
EYRC A B N S L S LI V) WO B IR N
L L e ) e A T L
(il gnaonk="]) IMra="1)ao0 a1 ) o ly)mm= (W) [t a
WO a0 * Tap gy _Jvﬂqum..u
(o lawp e )/ w) diaap g

=) T
R i w1 an0n® 2/ dnpavan v/ (W) =i mp=]
{U/EsseXaddaL/®cee/cdoncXincen s /eannl MY A In) = omz i) an
caplULaML/s (XINeLLe® V)7  Tag S /T ahasi%) 10 300

) l=tv) )

[HAaplddnty)ensta)en

FlotIa=1n

Aaale Ny o=

fe=Ty=""ahiz =1
ranl(Zaachdr="T1Lln08s*T) fonnrmr sy vy

: SRl ey E ALY

Ea) =Ansyfmy= ) p

CEN) 0 amnbpTer) gon == %) oA

) L/=/0d)Ce=lM)elhm

MTw¥= )Gt w1 xdne) 2]

torTalte Tz by

(R RS F-LI R RN TSRS NeE I eSS A |
11y =daelwjart/lednw 1 +* T ajonsin): 4
LA = (M) Y a ) O Ly

e 0L DY Tt (g hie )
M fiet ey =0y

|
1
wedzy 1.1 i g

3
L4

L R B SN A
el ezt T ) e
Shel teaz (T) A0,
helsl e T agn
bzl=11)"1
trosiiied
Tae=t{t}id
[-nvl=i(T)ny|
caplmdstTls
(*=s1710) 2
eal*2/(*1+vwu) e llAlanpsuwed) |NFS/ o/ i T=yugf) /o0 3era 2z Lup]
L1RLan) Luns G20z ]34
CAazO9/ 0% T =0 u9) feativt=an)
Zanfemn (V=21 2020
190980 qe) jont=hHo g
LI P

(*Taprya) frogaynsisicy

TTRT g S n ) 20827

“LTtef=n

(P T=0pwd) favnti)asd (*Tapwrd) /%) =150

[ L b ]

GrET I =V LIHRS 9 L (4 SUV L ARG YL T Je = [ HpHr ey ® $=ITHE mEI LY s d

02e+9*h M4 T=zleh wlrmL

ERELIEEE b I

s

i

141



nhs dueEnslelel ® nieglew gyl LUR T S T o P B T R N P - Fo==ldtubulive®
wledledtElnERT® w+3e L TEpLeLll” Boed) eERTELET fuedfomiplorees Fleawlpuluieie”
wirduneoLleinl® wu+310C lesrel ™ GoeaheL Y Tegnl® PoeYRER LTS Zl=sdbonlittee®
bl qyaylawalvl® v+ 3gleenyelnl® Foeg0nGTghRnTule LIRS PEPES-T Bl Frezp0peguly
nirdndwbebinl 1" LAt L TR LY LT LTS SN miie 33 LN LT 4
DR LT RTTON wi+Jlergrlcer 1* w sumonlunbunt e P T T T =
L TS LI P wO+IrneHsCiunl S A TR L =S z
wi+FLICL2rbte” hll+e 5L S  TEebid” FreaplULoRSnE " LR AV AT B =
U+ Jube] Lrenye” »l+3L0UZbNE L "” B4l T unngs® CET AR TSI Zied(d
whsreRE6mILOE" nle JLEGHRT YR L L S Y R Wi s»+L,71«h:nl 2 mp:ugotc
LIRS VAT DT VAL 24 W pleleQueSec e LR Y TR S HLsanClLTeT g >
B+ AL PN IHLSE " wU+ITREguglale® LA TS AL VT ot Y o mLeF RTIZRPCC2 B
wl+dlneeSivnot” Hi+3IndlRtblene” bt AR Tanpbtngp e S DY F IR S z
wlhedelSIHGLESY® w0+ A7RORGEYhEE LA A T WA L T N oedFpLnes Ll
LURFLAT LS UL TN A wii+ALLIRESCCLY® rroedgoiptang iy * a.+unf«"1rr.nm.
wl+ 411095 600" Hi+3coEe 0Tt lyn® LR T T o T VRS A N o)
CURE TR IS -T2 K v+ erbetytn" heeACTZTERET " noedcpliouiugne 3 |.oo=.ocoo; *
B+ 35E 5t REGEBS" ni+ 3l vERcLLmbn® wheAlnSwigLrne” LI AR N CrezphneGlubie”
wi+dvoalllenyl” whe3ectleeloygy " e Teleptles” a4t TRURD T hece .mruorcganac-t
hI+ILVBLELOEYLH" wO+AL0ISCTrEnL” LOREEIES N EL VA B SledagLeipLr g CL=2000000000: "
a?+mm=o:on.hw1. wl+4laShutent s B+ dGrlTeenay T hied'elnltalras. Fo=al006020n
Cu+Alugl el ® BLsAebTEnL Unp = 4T A et T nedRpANeR mEG) " Ch==00uelunios®
BT L U T Y Gle3casranisil® LER A PPt A WA T IV e 3?enlpEirie® £leabduublfiue®
mc.mr FoElSSe 1 SRR L AR AN fenZpenzraneq® L VR R LT Eom=dhduluuGyl”
NEFLELL TSP B [AEELLTETAYErEN purtIpeeylagn’ 2t Li+3rrtrRGIZCTe .
t15a) Va4 Nl SdEa (154) IuNsSS3ma NOVLS 115e) I=NCE A a3GMLAD ._xavuzqrn.rx LuiA (5K ) 2l
Goys00* =wla¥ 3 =0 l3vun vk B3 T P L
=v g It = L twt d SEiEe .u.-?...
opunces =1anv)10GCare* 1 Serpgllutuutinneg SThowesLine ey gmpi.e =ve=dezel s
N 0ICLRle=1datl peie ==l 2ier 213 00T rESnt =PTT I0T 00 Ca Ty GOCTLer
(83
1S S
J VL.
eIy 14 mL g
(MIOLLpmstn)zlety)aas i e tu)yngllie ¢ .
Wus Tk 3
.c_hquw.wu_.mhrm.xr_.«srm.zrq.bhra.qu.u:mhxh. L] d EL2 £l
[ »
RS |
(RO AN 422
(M) dla® 1) Lraa* (X)) a€a* (M aant (x)ORL] (2 ¥
¥ub T F. “
LE1Sa) 13HdyS ML S3egHol * XS ([5a) 2RnaS dea WWLSHAT S YC s (T8 ) 2088320
d HAONT IAIHAZZ4 Y9 (T5d) 38NSSAsa La0dueToxct (5W) 3@ Lhedygs DI Lvo -0 4 1.7
(V. o) :ilaw
MENY AR
Afmiiba) 1407 ol
tonT/ivives () s
thnl siylan]casiu) iCad
forl/iv)resixlafq
*eel/(¥)cos(*lded LLY
fylue=lw)bd Il =31
Ll 1L T
(VL F3="T)any  Ue ity ¥enI3e 4200+ 0T =) ne= (W) F =
(Y alpadpiu)usb=(p) 201>
IHa#Idel i) CLlad) IROSA UM uT LSae t¥) BAS a1 = (4] =E
[ et 11

VRYS/(T+0ap0) ) e (M) 0l Lva=treYa/ @) as ()01 LU 2 TOG ) inte={n}int]
ey vl oY q.q.ho.hrv._‘.\_Ln L

39va teoe*el 9Y9L/CE2/60 Degrea®e NLA T=1a% e SN wrEdi=e

142



2043900400471
20430003 .00L%1°
20+3000¢ 00.%1°
20+300047002%1°
T20+40007 0029T°

e0+3000% . 00L%T"

20+36lEnlyinel”
20+361E80nLpel"
20+361ER0LbETY
20+361Ew009Llbel”

20+361En0nLul] "

T2avatostooLer

26+30000.00L%1°
2+ 3Tp2cEnusal®
206+30L8€9E1691°
20+31g2-2269LT°
20+3£095E59.81 "

2C+An1En0nibel”
20+36TE50mLb2] "
Z0+3Ev9HsRYYEL"
2C+3EEBHEH TS
20+391g20envs1*
204+3902290E Y91

Z0+361E90nLEET

T RN 0r duluuLnT®
EO+ANCYNGHLLYT "

er+3NCO0N0GLNT "

m».waJoUchhmﬂm

SO0 0GG0ULET
magwuomdamwmﬂ
ZNeA0IGLIGLLNT®
m".udmmmmarwud.
mﬁ ELFE =T =L B

+3TRelP2EuLT"
wg.umwwmmnrh«_.

2i+3061SuBL66T®

2044599264l 1e"

Z0+300emEeLYE"
2u+3E28E999102"°
20+3969L 16UL52"
20+32e6266wL2"

20+3cuegilenli®
20+32T10L16E90T"

20+319€0T95061"

20+43L10T94911e"
20+31159¢u94¢ee”
2043000494 00"

i+ A0e TShkLnE
Zi+3gayleplel
mm.uauwmprﬁna.
2TAIEIREHOG T HE
S ereHnegllegLER”

2i+32PpUcebmLd"

T IO S B

2l Il unitucna]
Cledriboulponil
PR e R L ST R -1t IR |
PULICL P LPEE LT
PR RN YR LTS
LR R B Aol P
TTTTuR Y wlRaR Y
A0 R e T
AR bR LA ST R 8 §

ZusdipdElEn-T1
dusILYnp9ne? ]
Zusdnl6Lutote ]l
Ve ALEBLIRZdnT
ZreaT otegslct

IR YL T-LTR TR

AUeF2rReZnTeL 1
PusdnEenulegn]
ZLeJECLOUGYE

20+30ZwERsLE6L”
20+39%0.5610 1E"
2C+3tdbelonee”
20+30561 .£vL5€"
20+3twluiglene®
20+3981€809H0Y"

20+3L9heB9lLLh"

2U+36BEE2E6LIN"
20+350E6SH0OTO0G"
20+3EYLYZEHIES®
20+3959L96£5L6°
20+39L01510419°

€0+3E190erel 0T

ZU+3LLIHaSH199"
20+3L655815012"
20+3B1LLT10EYL"
26+38u9"9RL6T0"
20+3526€922 ToH"
20+3L99125LL96"

20+369E[61695C"
20+3AuBLlchewie”
20+36996096e6e"
20+30t602gbETE"
20+35026029vEL "
20+36BETESHLGE

cL+d07%EeSttec”
eiedaniionlele”
PTRICIELRTE L
Ncelfirmice”

2o Ar Rl tTRdene®

20+ AR TERNGWIn®

PUsIRTIGLTER DR
Zusdacionki oo
SUeAnTLLe2EPe2
Zosdz) InGhong
Ausdrnlylota)e
PueIFLLIZERRLAD

T 20+39E9/S9bERE
20+36042800800%"
20+37L99EnEnEY"
20+3c0nT05T0 L,
20+3¢oH2eebils”
20+380€LeltUng"”

i+ A rhSrglien®
el+dppEt ey bLyn®

FETIGIERGECTTE®

TAFLLYPCRYEC”
PRI VR SR
g 0T1gTurlg®

2TeArPwsEee llr
Zisdnreelnrifg
Zu+3zechlepoce
Zils PLIRVEERE
23R InlLinis
Vcauuvﬁcdﬂ11m¢

20+ Ibu62NLLbLS "
20+3190919eccey”
20+30E98LECHYY "
20+308495950L1L"
20+3LL069L1L,"
20+3667EL200ER"

B T AL T
el v ronRTS 1"

m..nmﬂmaq_u»rh._

feApeslynliely
m +3526E92eTrg®
el+3penlzciine”

ZTe3s HTETRILw
,xcqux.hnocf Lg
2i+ATTY9LRFERE

20+3TEBEYTRERS
2G+377 85T 2220
AU+ 3T LiRwAT)O

€0+3299u56L001"
E0+3206.89e2611"
E0+35%CEH9wLeT®
£0+38126 sheel”
£0+368R10LEY1"

E0+310c6  £62L1°
£N+3eede 406961 "
EN+3EIw6LTTcle”
E0+301Lin0Lble"
E0+3B26ERELGEZ"
E0+39505RE595 "
cO0+3n12e20TyLe”
E0+3099%699T0L "
E0+31n2hnenice”
EU+3BLS6ES905E "

TTE0+3TeE9L600HTE ”

Cge+31000LE5T61°

_E0+359EL _SSOHE"

E0+3%6116%5999°

EU+3T91ERTIn0cy"

E0+3LYEGRLSLER
E0+3E0961CEHED"
£0+300SEE2TEYS®
C0+3ERPELUELHG"

E0+32105nles0L®
€0+3T6l1696124L"
£0+3566YL6997H"
£0+32251595%¢h"

S H0+4L252E0£101°

#0+3102L980T11"

2N+3995E v 1€y~
20+3LBL6E9519"

£0+392L206,5E01
£0+3022RT€9111"
£0+3v2092 8021
€0+3L9066L66¢1"

[T CTERT R
EledPraUCRLECT"
EL+3L0CLnGenTT"
£ +3geEERan ol
IR T PETASTES
Ehe3arulirtynl®

PUsdAErEL G
2leitheElRlny
T 20+32enlegP2ry
PleIaeninnl e
mo.umrm¢mornho
El+3oeyiTacyT

F0+3TTGITTETRT
£0+3952£06%151
£0+3012058%¢E91*
E0+36TTaTT0LLT"

ET+ATeE g eUTGT?
IR D LR T
£7+922260 byl
m<+uﬂ~30hqnwcm.
rﬂ.uaah¢¢eﬁ:_

- mc+4.mwrta.1<4
EusIolnobSTE21
£O+301w20T6E]

__EGe3TadlbreLeT
Ev+350£916285T
Co+30QELrEORAT

Eusdineycnain

E0+3YE2RLIGSENE EC+33chp2e el -3000QGL0SLs"
EU+36899L61vy2" T UEUs3aEd ogprize .-haoouocacuq.
E0+3TL660LL982° Eu+3ItTrnlnicee =2000u00000L"
E0+3L0609 71TE" T EU+31rehlprecer ,-uoapaecrg T
_ E0+39280GESEEE" EN+ICCLEDCSYBE® EL+35R2ehHICL 2" H=200000000.
O LY CETS T [IEEIC) O R EC+3TT00ToRERP 2u=20000060G5T
£0+3950TE2L00%° €6+3J0LORCSLEn" EU+3%eREESHEIT " 2i=20000006Cu=t "
£0+3608LTEv9Lw" CU+3E09eTreEen® ECeIiLbnlebwer® Fu=300949000u%L "
€0+36THE595L%" EC+3006EE2TEws® EC+3TR6URE,IHE® ?2=500000000CL "
E0+3tESouLBIS" £U+3EwnEL0Ecos " EUeIorooper 12ne F5=-200000G0uUct”
E0+3ERDLBELYIS EN+30aTLELSGRG" EU+338 lovhnighne. 7400000000 TL"
€0+3E14%9169619" E0+32TH0nTeot" CO+3RLLESERC " { 0
€0+3L6916409L9%  EU+3TeTTe06Tss®  Eusdf léE9iehce 203=500000C0uue "
EC+3BnohBeS6EL E.+ARRENLEYTHR® “Eradpllrnlrlvon 20=500000uCtss”
£0+38E2502L606°  £t9+32251508meR*®  Er+dclsuSEeacor ?L=200000CG0C "
£0+3E9re861LBE" U+ 41 2G2E0ETUT® E0+3e2TeeEr12L" 20=200030G0009"

E0+3001110Hele"

.

Uy Guluun®

» 20=300Cu000%be"
* Fh==00000udids"

% Cu=20000000ver”
S u..lh_._ﬁ_c.ﬂ Cuez® 7
. t,r.u.r.goc on !

" ZU=Z0G0L060ves"

= 2U=20000Cullhzc®

] N r.gncncCGcnt

. £3=300 rooc

. 2h==200d00y

2 luucgcoc:cxh
G=a00000uivLL”

.oco:ccaeuh‘
G=a00G000CG Lt
2i=2000ulubue "

f EREEI 19 Dy

" PL-40000GCGulL"

3 Fu=a00006C0000L"
- PUu=s2000G000uc 2"
. FLm200C00ulliaxy®

:h.

~5G000000uLY

e L T

2 uallocc QuovL s
* 2N=5000000C0L5"
. Fi=400C00000 Ly

e BRI v

* PA=a00d50000e "
$ 2r=400000udves”
. 23-400000000Ls"
# S0GOu0Go ey ”
=2000u0Udvan’
T=z00000088 2
Lc¢gnrr_

* uocceccon"u.
* Zi=50006000002"

eO=E00000000L "
T FT=a003000C05%"
- 2u=20004Cubuin®
¥ 2C=3000000C0 7"
. 2h=2000000CLsy "
2] ZU=400000G0uns”
. ZI=Z00000000Ln"
) =4000006500

#0+3T02l9R0TIT"

EU+33 9 llTlnL 2u=300000000=c"

143



9660”1 ClevEl 92T HInT P ElL  £120€1°9E21  0UEsby”
L197€2 "1 chenE6TESZ]  L9TELS*RTL  CABRERTESZL  Ou2sul’
) TG imees 2Ll OQLEErL€2L  wEwe2Zfelzl T OulsOCT
o mgelee°T Febribtne?l  AGT Z.T67L  2senlEtie2]  Gu0s00°
T es9cE2 " T TBLLEE H4ET bUSERE*REL  LOEEERBOEL O T
s . - - TotEpe® 1 PELLIn®s2El  RTENERTHEL 2EOLT+"62EL ooxiﬁu.
T i PLCEZT T STOREE Bt T  [OCESET SR ePOREF EREL UULTOUT

HeEITL°69ET  wRZECA®LCL !mmﬁﬁhaocmﬂ oop:oﬁ-

GRiohG TURET  Tugewgtoc) artghctieEl CusHivT

omm4mn.ﬂ 19HGIE " TTHT q::huf 2ol CORSGE*TTInT  OU=w03"
e 6EULEZ"T EUGIGTEE T GEieee TREL | 2€00 % CEnl  UUEHT
118L82°1 rhLGREGCERT  RIETSHe*wLl (Ploge*eshl  CUendy’®
R T A ChGHEZ T RYTcar aLn T Vel L T RQlZeRBiRl GUTHGOTT
ehEof2” T WLCEPZTINCT  ARSLRTOBL REERZ2ZLST Ouunbe”
- o - I - A SR & O C7R T8 B TS ECATY) Tlleytoes Goeels™
Gz01%2" 1 HlHeRGT0SGT  frart teRl bLIREEELESL O0CFEDdY”
. T g TR T TesRlETS el 123 entele TUPERI& CLST OGLEGTT
qlLenz®1 clgnes® 10T OlzlEw 2P cT16hge 1031 Qusetdu”
T T ZRoEhe 1 ETTG26 (291 [17fea gt ~ AIT82e7 L2310 GuitlT
gannhe "1 6ET266° 96T »,..J.n...mmf REP2CH"HEIT  Oi+EUL”
T T TogESwe"T T wgwhEgTZeal ofZeti’Zfe  eobgge’ Zeal T oLRECLT T
o £12902°1 AUTHGU TTLT  wharEL "AF% SR AR T T
- 2ogine” 1 GOeEB1 0,1  LL0uEw*ory  Q0Zga1 URPLL  Juleul®
feTHee " 1 2EHeR00L4 T 9reGeuECy PeRzg "GLLT OUCEuL”
TRITTTT TllGhe " 1 Sorenl UL Rl ofr:....?m T eegznl il OueediT T
= Tp0dc2°1 QERYLZ 2Rl 2 RRESTEUE 0En3(Z2LRl duediv’
i I 6aeIce " T 26e 105 noe T mamrwﬂqchn_ ZeRluc a3l Culdvd”
aulage T femweB* LRt  pgoclp’Enw tZumca®Loal  GU2IC0°
= = - EC EEa CLTRUL 561 woz.TR"ler  cE€lpor’lesl  Cuz ?:. T
gelng2’ 1 arleRe 9uRT  0uzgketpew er12RL*9951  (u-2i
= = — ) T hrZage 1 Foum(g 2707 mnl Le 86 £eanta*20ug ™ 0uedds™
1LE962°T 266uhS aELZ  ERTruLtaTA ZeROHCTEELZ  CuZauv’
o T T Tewwliee T esTERRTLLUS .PF;E...:.\) eClremtLLDZ  GOL12L0TTT T
REQHGE"T UHrn2G" 9112 :mrvoa *€Le téwnze®gllz GuC2iv’
) T T o |. deLoteT T FCLI199795T2  Uha)ic et Z2i1ga*se 1z Ouell0™ ™
RLEUGZ"T CeTIea®LRTZ  oicke™ICh ceTlar®tele Ousliv'
R Sassss (TACLTAA SRELET Uh22 BEICERTI0E  emBIeR G2 T OOLTOIT T
fent9z*1 TenuGl*nage TRITUL®HOF 17vpal*rezz  (0¢lov”®
ST T wu9nog” FCETBETYRZES  cranrie’hle  wSoTEl¥62T2 Gosled™
12690971 #2H6GE SIE2 265§ L6 WRE nZ6665%CLE2  Ourlus
B ; AL T LT REL T TTUCEESRETEZ RS ERiLSh T ven ceEaf*Ere  ODUETIVT T
ukSLhe”® ELIENG 2 2 Gl Ge*w w1 eLIRec Zing  GLET0W°
S S e S - HeTTEL FUSEHe L7 LIOTGZ AT T “"Lldcre Eesd  COTICI ™
gupEna® CHY9ERS°SL62  QuaTle®eril  CEOsEC*El32  OullUY’
} o o Y Y 1 o BZIFLG RoOZ  EPRICETIRI1  E2ERGETEZIZ T LTIV T
Gundch® s E2teRal  Iegethlci 1 eeG g2 532 Quelldo’
N ) e s e e e B G IRYERGT IR T 9 aERSTECLT 1 69eEOTEN 0LLI0YT
[T+ CELt 10 20Re 6L RIU]  feLEl *2222  OUevdv’”
- I T - S = ZolLle? TETERZTrGE? T TETTAITERTT LR 12870942 UiV
£eL99T1° AREeHE"9PRZ  FLIOEYTLECT  CEEZERETOEZ5Z  Cumuwy’
T T : SRS =7 Lra:oﬂﬂﬂdll: TTTIERSITTIRAS SETRBETAT JEmalitZesz  QuELIITT

ChnRbITRLUE R TeLE P

T
21T cemgretetye 0U2000°
BOSTTL G2 TE o....mm.m:nm:

pucitetecie Ecqaamu- ..... o

Luuteh o reuoau.ucum orﬁrc ‘v

- I e S g & 1 - ol e T
S A U S . PO

‘00Lwl” 20+361Enlnivdl” Zr+3NnGu0ulent® PlheduiwuLRGr T 2ru=2000ulubion”
SR TERORLRS T Y INCOOGCULIRETTTT T U AR AT TRILRERITY T 2050000000986 T

20+36lewlvieel” gL+ 3NN000NLLNT" PheJOTRLLPERGT. 2U=3d00000C0c0"

mo:..uad.qthommqqlrnlw?ui?cima_. PR [ S AT R O A FUFICTROLRGEITYT TTTUOTRE0)
20+301EN0ninel” 2U+30000000 0T ERES R ey R -1 e ] gu;oocrr

- . m...:“._agm..oohﬂ. T 204361E90RLES YT T 20AFDNGATOGLYT T PTsUTHGL LGRS -

20+3000y 00LwT" 20+361ERUYLEZT ZO+A00CCOGA0LNT® PU+ITCEL ....ooe:. 1
A TG II0NTTOC T T T 0% IS TERORLEZ T T e MR ATRUIGRUIETY T T FUe N TETLIRORT ZHCE000TCIe" T

20+30000° Q0LYT" 20+361EH0wivel” ZU+30N00L0GVLnT® PLeITIRGLEDRY zo=z30ce00ille’

144




[V
erelel®
PEHIRT®T

cUsLaGt G
vanm\n e a
gcei1a8® e L

bl vy

calfrbOfc
6licin’ert
FrzTip*2ec
LCTN R WALl

EEIEE GV -1 -1

2eelol* 1™ RIS LA V]

SR . — AL ARAS CELLIEEDY
™ GeeTRTT

eEgInT®T TLTngn ar)

) - ZeeT T T ETUREG IR

eeglnt®1 gruk)itocy

i o i N A e o L S s e R g s K mﬂm..—&ﬂ.ﬂnc ﬂ.[lr.oﬂmm\vmlJch

HALAEAN R T YN

ZERInT oY TLmnLU 7HL

» i e i e n......l...l._mﬂm;.i.q PEREELE TRy

...... . - 2881911 Rlrigli*nrs

el = — " o ezemleItT SUSEER"HIK

TT2eRIRTTT eHRRRTRTR

sio ZErlnT®l lesvan®gou

sl T T AT T

oo — ) . slevletl  welel2’ung

2uLw1Z' T TlEenE Rek

ELECL TR

#97GLn "HES
ogzcie®Les
g§qarv gt loc
FRED Rr A 1=

FELTES"LLE
RAITI6ELS
UEL b LEC
nt;maﬁ.nnm
ERILTE IV S
BT EL5T LS
LR LT RT3 2
G LLnihES

- ———— = . < s 299 % a9k HLECE L THAG
€CuigT*a e pAsREw'TIO
nE1912° 1 ekHleR®apr 2170 c "G00
cog9ta" 1 FLehL L 0ub 2 iiLle"Hlg
L - _6L0212°1  mewieetlie  L12k1r7210
[(CTYA P2l qeld?1'g2e ROL Lm*GTO
— e e . L Ae0RT2CT  ALLL29°PEL  RALLELteIe
Tnsd12°1 LuvanE Y9N 199€ ¢ *H2a
PP Art g 5 o T#0n12"1 £6LL62 aCh  uukPLltRIG
LeSe12% 1 FELGOR e fcap.l*?t0
190u2e 1 gnzi R"2ag  KYLCE [ *urc
- S ) S T Tret2e™T T TCLewnlgses R2EeTEZ".
rullee BEEHURTHI DT R2TORL "Hbu
. . - R % ’ enylee preenrG* 1201 RETILE*Heg
helicze T LY9abe el Jue 11%2¢Q
T T Efldes'T TISETG w1 G 200, Y ee
Y TAN-F | Qe 652907 wpielstl0g,
- - - - i ) gobee2” 1 Clhbne9L*9207  G22e2w'c00
B 29EE6e LY
: 2utedrmnla
o . i iy o ittt £pLs2e” 1 nmwmh_ quﬁh_ 26ETev 6l9
Upl92e 1 TURERS IETT ~Os10fi *oro
TR, e : Sel9ee* T TELRZE ZGTT puTens*mpo
o CURORLE2 T T TTCGIEGE TAATT  £EIALSERY
D IS e R S ...|MM1NM.ﬂI J,!m%rpoh waTT  2A0TEN*HAG
799822 1 HEOSLS T 2T Quni S *Eul
soeoze” q FOURSOTRTIZT  QTEuvE gL

G300 %G

grgsZatuvL
FZ2LTR"LulL
LrEEfFCeElyL
efEg et ey

SeERLTCI211
TisEect e {1
TELRZE*2ETL
COGERE w9 TT
ansgeL twET]
+EeSHS U2
eolrcatEl2]

opprbt "TLL  Co=s3l™ 77T
(R GL-LA 2] Gergud”
CHRWRG LYY fuieGa®
anihy *uty CuzaLl®
rERREC Y Golsda”
2092 1L LR
ALewy "Yedr  CoewsIT T 0
PRESE *leL [ TR
fLETQI*LOE  Oulgll*
FiGpER"BYE  Guomliu®
opalRETE LY Cloguy®
LZORpe"H2s Ourgdi’
erCo0Z*uLy  Oufmou T
teleIZ*srd Cudebu”
TIERRE"FSY Gulglo®
CE/UQ9TEYS  Oulsuo”
cE9LeTteLE Olelue® o
AERTER 60U Guervu®
T EEEAELTU0S T TOuVLLOTT
@90 2e 115 Guwrus®
c2izzl*ees Gu=Ll00" o
AELL2E PES guwivdt
LuBehEto*s GeeELeu”
CELEEF "EES 0C2LuL"
gLESerR uLs T QoI ETTTTTTT =
Qh2n R 2ES eeoLow”
CEERTC"ShS [RENTVivg,
ELERGRTHLOT  0UvSUC”
CH2966 1201 Guewld?
LY99RE HLLT  0099C0"°
ATEZTe Ry TogeolnT
@2eigc el  00-9lu*
CURROL*OLOT  00EYLY"
cREnl2 1691 00evlbu® 4
FELFL . "SGTT 0GIWUT -

09090
NI o]
Gueali
Gui=
Gussul®
Questiu®
fursud®

145



DISTRIBUTION

Commander Commander

US Army Test & Evaluation Comd. Air Force Armament Laboratory

Aberdeen Proving Ground, MD 21005 Eglin AFB, FL 32542

1 ATTN: Library 1 ATTN: Library

Commander Commander

Rock Island Arsenal US Army Missile Command

Rock Island, IL 61201 ATTN: Tech Library

1 ATTIN: Technical Library Redstone Arsenal, AL 35809

Commander Commander

USAMC Aberdeen Research and Frankford Arsenal
Development Center Phila., PA 19137

Aberdeen Proving Ground, MD 21005

1 ATTN: Library 1 ATTN: SARFA-AOA-M

Commander 1 ATTN: SARFA-TD

Picatinny Arsenal
Dover, NJ 07801
1 ATTIN: Library

1 ATTN: SARFA-PA

1 ATTN: SARFA-PD

Commander George White

US Naval Ordnance Laboratory
White Oak, MD 20910
1 ATTN: Library

1 ATTN: SARFA-QAA-R

1 ATTN: SARFA-GC

Commander

US Naval Ordnance Station
White Oak, MD 20910

1 ATTN: Library

1 ATTN: SARFA-QA
1 ATTN: SARFA-MD

Commander 2 ATTN: SARFA-MDS-B

US Naval Weapons Laboratory
Dahlgren, VA 22448
1 ATTN: Library

1 ATTN: SARFA-MDS
1 ATTN: SARFA-MDS-S

Commander )
US Army Research Office (Durham) 1 ATTN: SAR?A_MDSfB
Project File

ATTN: Tech Lab
Box CM, Duke Station

Durham, NC 27706 6 ATTN: SARFA-MDS-B

Sid Goldstein

Commander \
US Naval Wzapons Center R e
China Lake, CA 93555 1 ATTN: SARFA-MDC-A

1 ATTN: Library Frank Shinaly



1 ATTN:

1 ATTN:

1 ATTN:

1 ATTN:

3 ATTN:

3 ATTN:

SARFA-MDC-A
L. DeStefano

SARFA-MDS-D
R. Schlenner

SARFA-MDP

SARFA-PDR-M
D. Gottlieb

TSP-L

1 - Circulation copy
1 - Reference copy

1 - Record copy

SARFA-MDS~S
J.Duffy



o= e W

DEPARTMENT OF THE ARMY
FRANKFORD ARSENAL
PHILADELPHIA, PA. 19137

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY
DoD.314



	_Cover
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150

