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ABSTRACT

The homing trajectory equations are solved for a limited set of
anti-tenk engagement parameters » resulting in quantitative date on re-
quired migaile maneuverability to overcome various rerturbations, The
theoretical minimum miss distances (noigeless) are celculated for
coasting terminael trajectories.
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I, INTRODUCTION

The trajectory equations that govern the kinematic behavior of
missiles flying various proportional navigation trejectories are pre-
sented with the goal of establishing misslle maneuvering requirements
for & specific set of engagement parameterg. These parameters sre
those that might be encountered in ground-to-ground tank engagements
at the 2 to 3 kilometer runge, Analog simulation results, based on the
trajectory equations, show the maneuver capability required of & homing
missile to overcome verious perturbations,

In addition, a problem peculiar to seekers that track the target
image contour is treated, This problem, that of guidance loss in the
terminal tracking phese due to the increase in image size with decreas~
ing range, results in & need for the missile to coast unguided for a -
fraction of this trajectory. The theoretlcal miss distances due to this
phenomenon heve been calculated and are also presented,

II, MISSILE PERFORMANCE REQUIREMENTS FOR PROPORTIONAL NAVIGATION

In proportional navigation, the missile turning rate (f ) is mede
proporticoal to the line-of-sight (LOS) rate (& ):

y = Né&

N is the proportionality (navigation) constant. Figure I shows thet
the normal veloelty component of the missile 1s given by: y =V siny
=~ Vyfor small angles; therefore, the normal acceleration is given by:
y = Vy + Vy ®8Vy for & constent velocity missile,

Thus ; "

.y
ye-L

One practical means of ettaining proportional navigation is to
carry onboard the misgile & tracking device capeble of measuring the
L0S rate and using this information to command a lateral acceleratlon
proportional to this rate, A means of measuring ¢ can be explained
with the aid of Figure I, A glmballed seeker attempts to track-the
target, 1. e, reduce the error angle & to zero., This angle exists be-
cause the tracker cannct have an infinitely fast response and will thus
lag behind the LOS by an amount determined by the tracking loop time
constant (T ). Thus the instantanecous value of the angle B is glven
by:

and § = NVé&

o

B l+ts

From Figure I it is obvious that ¢ 2o - s 8nd thus :




PR - s gtoTS-0 _ TS
[ +rs I+rs I+7s

Therefore, the instantanecus tracker error angle, a rather easily
weasured quantity, can be used to eftect proportional navigation if we
miltiply it by some gain factor \ and use the resulting value to com-
mand a missile acceleration:

ATS
l+vs ~ S )

am=XI =

where a, = misslle lateral acceleration in g's,

The above equation will be used in the derivation of the homing tre-
Jectory differentisl equations., These equations are greatly simplified
if we use the constant-bearing (collision) course (Reference 1 and 2)
a8 & reference and consider the proportional course as perturbatilons
about this reference, Such & reference framwe ls shown in Figure IT,
and the assoclated symbols are identified in Table I, From the figure,
we obtain:

2m = =0mg (2)

i, e, the commanded acceleration of the missile normal to the reference
course is directed so that it tends to elimlnate Z , thus the negative
sign, Combiniung equations 1 and 2: ”

5 __ gGArs
Zm* I+Ts

(-2

or, converting the whole equation to time dowain:
J(

I ess (X} V
5 TZm+Zm=-gXT&
Integrating above:

r2m+2m=—gkr¢+c (3)

C is the constant of integration (initial conditions) and iz given by:
C= TZm + Zmlo, +g)\r(a- 0,)

o*

where o+ denotes value of varigble at t =0

Equation 3 can then be written:




"im + 2;,, = —giro + 1'2,,. oe +2,,,|°’ +g)vr(a'l°‘) (4)

Equation % is then the trajectory differentisl equation and can be
solved 1f o can be determined, Sinceo is generally small, the sim-
plifying approximation o =~ tan oo can be used, From Figwre II it is
also clear that the tangent of ¢ 1s glven by:

_ (1+2)-(3+3)
Ry

taho N o or

o = XmSin8 +Zpcos8) - (X; siny+2Zscosy)
R,

R (ty = t) vhere:

rangé rate = V_, = closlng velocity
nominel homing time m RV,
elepsed flight time

Since

B
t

Introducing above value of o into equation 4 and substituting
Vo (t, - t) for R, we obtain the complete trajectory differentiel
equatlion:

o s =QA ) ) .. .
tZm+Zpt me—tﬁ(x,,.sma+zmcosa-x,smw-z,cosw)-nz,,.l °¢+Z,.,L‘

+oxlel,,)
Transposing Z, €os S to the left side, we obtain:

. gArCcosd _ =g . .
r2m+z,,,+(vc—%°_”)2m- m (\‘To'ﬂ (XmSin8 =Xy siny =2, cosy) (5)

g\rcos8 +r2mlo+ +i"‘|°* +gkr(°"o¢)

The term is almost constent for swall deviations from a
collision course and is generally defined as the effective navigetion
constant Nf, A more coumon expression for N' is given by:

N = Vm Ncos8




The above two expressions can be shown to be equivalent if the follow-
ing equality can be demenstrated:

gAir =V N
This can be done as follows:

It has been shown that the seeker measures ro bdbut with a lag
(l+7rs) term. Thus, since the basic error isté , then from equation
1, the basic commanded acceleration is:

Qm ® Are (6)
From the basic navigation law, we have shown:

Vm .

9 o (7)

Bquating the right sides of equations 6 and 7, we obtain:

y*NVns or apw

Ar=2NVp/g or Arg=NVp

Dividing and multiplying the right side of equation 5 by coe 8 and
substituting N', we obtain:

N'Zm N
'O‘* B *o-t

f2m+2m+

(XmiaN8 = X4 Z’""P ~z o8¢
0

88 ! cos 8’

(&)
+<Z|, +oxr(a],) +2|

- The preceding trajectory equetion is a lineer differentiml equa~
tion (tiwe varying coefficients), Since the principle of superposi-~
tion applies, the eguation can be solved for certain specific condi~
tions of interest one at & time and the results linearly combined, OF

pearticular interest is the solution of Zm for the following condi-
tions:

1. An initisl wissile heading error, i, e, the missile is not
pointed at the target at launch,

2, An acceleration bims, This can be caused by thrust walalign-
ment, improper gravity correction, ete.

&

3. A maneuvering target,




4, An initial tracking error, such as would be caused by improper
seeker pointing at launch,

Given typleal values for the above four conditions, the sgolution of
equation 8 for Zm yields the ilmportent specificatlion of required
missile maneuverability, The analog computer studies to be discussed
are concerned with obtaining this specification. Since no one specific
missile 1s under consideration, & range of representative parameters
have been selected so that the data may be applicable to a wide range
of vehlcles. The general environment considered is that of a ground-to-
ground engagement at ranges of 6000 and 10,000 feet, Since in this case
gravity acceleration acts normal to the flight path, the results obtain-
ed are valid for either pitch or yaw. This is due to the fact that for
the ground-to-ground case an external "g" bimss would be required to
overcome the gravitational acceleration, and is thus not part of the
closed loop dynamics, If the navigation law were to be uged to over-
coue the effect of gravity, an excessive portion of the missile's ma-
neuvering capability would have to be employed; additionally, the

ground clearance problem would become overwhelming unless the missille
were to be launched into & high initlal trajectory, This could be done
by initiasting guidance after launch, and the problem would be reduced

to one of overcoming an acceleration blas, a case treated herein,

A, Case 1 - An initial heading error

From Figure IT it is evident that Zml°.=vmsin ¥0 ™ Vmye
With all other initial conditions = 0, equation & becomes:

TR N'Z
vl +ZLy + ﬁ ==V %

or, since f, —¢t = R/ V. ¢

T N'Z
fz"|+2m +-‘i;_:?-= - mYo (9)

A computer progrem for equation 9 is shown in Figure III. The
scale factors shown sre only one set of several used, The scale changes
were necessitated by the dynamic renge of the equations and by noise
problems, Graphs 1 through 9 shew plots of L, versus range for a set
of representative conditions, (¢ in the graphs refer s to ¥, ).
Several interesting observations can be made from these plots. fThe in-
dividusl plots on Graphs 1 and, 2 show the effect of changing r only.
The magnitude of the required Ztn oes not change with T ; however, the
range at which the peak vealue of Lmoccurs does change consideranly.
This is also evident from Graphs 4% and 5 where the initial conditions
are the same as for 1 and 2, except for initial range, The longer




range results in a decresse in required peak acceleration,

Graphs 3 and 6 through 9 show the effect on the requiredZ . of in-
creaged N' and velocity, It is evident that an increuse in eitg.er para-
meter results in an increase in migsile maneuver requirements, The im-
plication is that missile fllight time and navigetion ratio ere the
critical parameters of interest, This is evident from equation 9. If
we replace V:?% %yl/'o-f, Jerger (Reference 1) has shown that for a
glven navigation constant and initial conditions, the acceleration re-
gquirements are dependent solely on the ratio 1°/T . This term ig de-
noted "control system stiffness, " Eor example, in the first set of
plots in graph l,lg/T = 12, The Lp values would be equally valid
for R = 12,000 feet and V = 2000 ft/sec since} /rwould remain unchang-
ed, Another useful generaslization cen be stated as follows, For
"q/‘r >Z , the system does not deviate considerably from a perfect
system (fo/T e @ ).

B, Case 2 - An acceleration bilas

If an scceleration bias exists in the wissile, an additional fix-
ed acceleration will be commanded in addition to that called for by the
navigation law, Equation 1 then becomes:

am=ab+T)‘+Ls;°'

The torm oy, will appear after oue integration es e.bt in equation 3 and
&8s -e,t on the right side of equation 8.

If we assume no perturbations and no initial heading error, equsa-
tion 8 reduces to:

. . N'Z ,
ZmtZpt ﬁ =—qpt + YA |o+

sinoe 7|, =~a; andt,~t)=R/\,  the above
equation reduces to:

(10)

1
i + Zm + —N—%ﬂzmﬁ —anlt+1)

The right side (forecing function) of the above equation is the only term
that differs from equation 9. Thus, with the one exception, the same
computer program mey be used, Mechanization of, the term —Ompm t+Tr)
ig shown in Flgure IV. Plots of the values ofzm required to overcome




blas errors of 1/4, 1/2, and 1 "g" are shown in Graphs 10-16,

C. Case 3 - _A maneuvering target

The case for a maneuvering target can be considered as follows:

2mi9+ =2m|o¢ =O‘L*=Xm =Xy =0

Let

and 7 ¢ = %f 0'12 (constant acceleration target).

Then equation 8 can be written:

. . N'V N'V, cos y a, t?
TZ"‘+Z"‘+—FTC—Z"‘=[— 2°Rcos4,8 '

If we consider the most severe case, i,e, the initial missile=
target collision course is along a straight line (head on engagement)
and the direction of target maneuver is normal to this, the above equa=
tion can be written:

5 .5 4 N'VeZm _ _ N'Ve oy 12

This equation is again identical to thc other cases considered except
for the foiciug function. tThus the computer program on Flgure ILI can
again be uged with a suitable modification for the term of the right
side. This is shown in Figure V. Plots of the required missile accgle-
ration for two magnitudes of target maneuver (4 ft/sec? and 8 ft/sec?)
and a representative set of engagement parameters are shown in Graphs

17 through 22. From these graphs, it is evident that the missile maneu=
ver requirements increase considerably as the target 1s approached,

D. Case 4 - An initial tracking error

If the missile borne seeker exhibits a tracking error €y &t
t = 0, due to imperfect aiming, it will deviate from its correct course
and restoring commands are generated. The effect of €5 can be eval~
uated by solving squation 8 for the case where it is the only perturba-
tion. It has been shown (Reference 1) that the terectory equation
forcing functiod for this case is given by: ~ VN €,/c0s 8

Thus the trajectory equation becomes:
e * . .
tZmtZy +N'VeZm/R = VeN'ey/cos 8

The mechanization of the forcing function is simply a properly scaled
step input and is showm in Figure VI. The plots of Lm for various para-
meters of interest are shown in Graphs 23 through 29.




The plots indicate that very large initial accelerations are
required; however, we should keep in mind that the values of &g employed
are also quite large. Initfal tracking error much smaller than 1° - 3°
should be realizable without excessive difficulty.

IIL. THEORETICAL MINIMUM MISS DISTANCE VERSUS COAST RANGE

The employment of an ilmage contour tracker as the error sensing
element in a homing missile presents a multitude of peculiar problems.
One of these is related to the angle subtended by the target in the
field=of~view and 18 of interest due to the following reasons:

1. At maximum range, the field-of=view of the optics must be small
enough to yield a target image large enough to exceed the
regolution limitations of the TV seeker.

2., As the missile nears the target, the image will subtend a pro=-
portionally larger portion.of the fleld-of-view, until even~-
tually the image to field area ratio becomes unity and track-
ing information is lost. The missile must then-2cast ungulded
to the target. For hardware presently under devalopment, the
field~of-view limitation is approximately 2° for an initial
range of 2 kilometers. Considering a 7 1/2 x 7 1/2 foot tar=
get, the misglle must coast for approximataely the last 250
feet, For a 3 kilometer initial range, the coast distance be=
comes approximately 500 feet.

Miss distance calculations are éxtremely complex and involve many
probabilistic and design factors. Our concern here is to determine the
miss distance due only to target maneuver during the missile coast
period when trajectory corrections cannot be effected. Two alternatives
are discussed.

A, Neutral Command Terminal Trajectory

In this scheme, when loss of track occurs, the control sur-
faces return to neutral and result in a straight line mlssile trajectory
The miss distance can then be approximated by the target travel normsl
to the collision course during the missile coast period. These values
are tabulated in Table I for two values of target acceleration and
initial range, and for several values of missile velocity. The miss
distance (m) is given by:

2

m= 1/2 a tg

where a; = target acceleration normal to LOS
tg = coast flight time

B. Retention of Last Command Prior to Loss of Track

1f the control system is locked in a certain position at some




time t, the miss distance for maneuvering target can be found by study-
ing an equivalent case,that of acceleration saturation, This occurs
when the engagement dynamics due to target maneuver are such that the
navigation law calls for a command that exceeds the missile's capability
The two cases are analogour, and the miss distance can be calculated by
agsuming that acceleration saturation occurs when the seeker loses

track. The derivation of m is given in Reference 1 for the case where
T= 0

m=ay (ty - t;) N' x to?
= —
vhere t, = R/Vg

tg = to = R/V,

Miss distances were calculated for the same parameters as Case
A and the results are shown in Table II. It is evident that the values
of m are negligible. It 1is true that the ¥ = 0 assumption is not quite
valid; however, an useful approximation is obtaineéd. Additionally, one
general important conclusion can be made, i.e, it is at least theoreti=-
cally possible to hit a moving tank-sized target with a missile that
employs the contrast controut tracker (CCT) under consideration

IV, CONCLUSIONS

It has been shown that for a perfet system, the misa distances re-
sulting from terminal coasting into maneuvering tergets capable of tank=
type accelerations are quite insignificant., This of course, is based
on the assumption that the :risgile retains its last correct command
prior to loss of track. If the control system is returned to its neus
tral positions, the miss distances increase accordingly.

Quantitative data on the missile performance requirements to over-
come several important perturbations has been obtained. A sufficient
variety of parameters has been employed in an attempt to cover the pro-
bable values for a CCT-type system. It has been shown that the data
obtained can be extended to other than the cases shown, provided that
‘the missile velocity and engagement range are such that t, remains
unchanged., In addition, the equatlons and analog programs for each

cage have been presented, and thus furiher data could be obtained
rapidly if necessary.

Glven a specific set of missile and attack parameters, the proper
graphs may be consulted to determine the maximum acceleration required
to overcome given disturbances. For example, if V, = 1000 ft/sec,

Ro = 6000 feet,toﬁﬂlzandt'= 0.5. What missile acceleration iz re~
quired to overgome an initial leading error of 5°? Graph 3 indicates
that 50 ft/sec” at a range of 4800 feet is required.
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See Tabls I for dsfinitions
and symbols used in Figure II.
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Figure II:

. Missile-Target Geometry
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TABLE I

Definitions and Symbols for Figure II

Initial range

Range at time t for reference collision course

Actual range at time t

Auxiliary lines, parallel to R,

Collision trisngle for constant bearing course

Reference missile ana target positions at time t

Actual {perturbed) missile & target positions at
time t

Auxiliery lines perpendicular t» R,

longitudinal missile and tasrget pertu;bations

Traverse missile and target periwbations

Missile lead angle

Target aspect angle

Line of sight perturbetion angle

Initial LOS angle from reference

17




uVy dSVO HOJ SHOMVISIA

SSTM *II TI4VL

G20 6210 42900 G2TE0°0 000c
3FT c'o geo 6eT*0 0001
R 13 0°2 1F 0T 1F 6°0 8/13 00S
g = &..W = I NW\P.HQ "ufﬂ NW\-.«;H#" u.ﬂ o
A
3 0000T = ¥ 1JF 0009 = ¥

18



wfy ASVO HOd SHINVISIA SSIA :III TIdVL

G29000°0 ]52T000°0 $900°0 €100 #50000°0 TT000°0 £100°0 9200°0 0002
621000 6200°0 £0*0 20°0 20000 £1000°0 2500°0 #0T0*C 000T
93 6000 13 10°0 35 T°0 33 2°0 $F LgO00°0 pg 9100°C 33 120°0 | 33 2H0°0 |s/4J 00S

4 =% g = *a n="ta g=Te w="u wnu&mm\u«:nﬁm s/13g =T8 o
A

= ,N = 4N =N €= N
3F 0000T = ¥ 3F 0009 = ¥4

19



[ I L L 1 T T L T T [ [ 1 Il T L Il T I T T
T - T T n T i 1 T T T N SER T
1 T T T N T T T I (RS ¥
T T T T 1 T I T T ;
[ T T [ T T
T i i T i : ]
T T : T "
T T T - T T
| T T T T
T H | IREN Il
- I 0 T L T (N ) \
[ ] I I , H > - L
= X BT UL MY Fo) Ix ) . 1 iy
[ 1 T T
I T 1 T
T T
T
T
T n
T .
T X ,
1 I I i 1
1 T 1 T
I
| I {
I T T L} T
+ T t i s
. ] IR W
| I | I
T e V] T I
= .
| T
T =
) 1 1
1 =i ! 1
T )
t L |
o% I
[ Il b I
1T { i i
I T ! {
I T i
T !
i Il T
4 Il N
v 1 T T T
T T T T T
. ah n T
T T T T y 4
i "l T i I T 2z T
T T T I [ T T
- T ; ) T 3
V Sl Y i
I = :
Y T T i 3
I y
I
ar - X
T
X T
- T
I T
T [A W )
T ) Il
. )
N
1 v.
T I
T .
I
T T
} d T T T
. 1 | T T T T
T . T B
o T V. T T T
p T -
: T
110 13
T
T T
X T 1T T
P T T
T 9h I T T
I Il
T p. 4 T
- 235 §°Q = 1 238 970
! ] € =N : £
[} I N T I 298s/21 0001
i i . . ; T g :
o9 n T 7 T T . ) D

20



I

T 238 7 ! o

£ = N I 1 "y €= N T —

338/33 0001 = A ; : = H 225/23 0001 = & = _
: ] T T T —+ -

L1ty ! 1 e Ot v Co e -

21



F- - m ”.l,,‘l' = —=1 —— . p—
. —_—— - ——— = -9 Y L3 SE et Sded
Py T e SRS GRS ”‘TI.I.I.I]rM IR - T Z kel
.nm.wlulu...lr oLl »llhﬂn.l'u..l'n.n.hﬂl«“ﬁhﬂl!}\ _ 0 : — ————
T e T
“:”ll)mml..ﬂ - o o G
e

\
. A N —— -
R o W Eeamm— —— 0T
— p— .

[} 2% o e
—
[
L
I
" —\
M W =1
- T ch X
: " i : LY 7T
- S ———~
; N7
e
[N L -
T T
,,,,,
- — 81
A i)
- T —
: T X
T .”,, R Y
D s 34
[ T T x
- T 1 T
P 3 I
- T —
: 1
P —T e Tz 1}
T — G T IR —3
128 S A BN S I AT CER T SR D N R S | —_
~—= S g
- - b
. ™ —t 1 — N J v
I ML E— 1
T T T T A L 7
A T U - T— S
- ,“ [N I W .
TR P IR A JAY
;H,; ] T FRVY . Z
oo : U e ca -\ .o
— i T T T X IR A
T ] g T " A
T A = T : LY pd
H i i ! H -
: - 5 o A R R , —
o T T O - Tt
T LT T A ER AR NP AR .
e T a¢




23

235 y°g
£
1

N7
A I
T (FERER I Y

—

235733 000




Foeg s 7T _o3s/ATY
o3 4 T

24



o7 TTT T rE ———r T
e g 3y & T T T T
hakei- Wl LY ol .3 Ty T
Tl L B T
o T 7 | | I 1
- - N I
P , ) i
T T - 1 \ T
T y
T r
1 | T
i . 0
T ! -
n T -
L i T
T =T
— [
] T
+ _ I}
[ " I
L Il
T - T +
] ? [ ;
- I IS ] .
T H R -
H (] T
- H !
T
: o T
Il *
| =
X 1
+ Y -
+ LY 1
T T AW 1
T D X ]
— 1 * T
n T - 7
i . 1 I
" T T T .
T ! T — +
of, T = -
I T e
. i il ) ]
— T i : .
1 n 7
T ) T
7 , ; : —
e ] L T T
[ T
L - - —_— T
Il Ll T
! } T T : +
T T T Y
I T I i s 1
H | ! T |
: - 1
T ;
1 I
R = -
" i
! T T
KNS 00 L 1} T
fl L il L EA
T " I T
L H : i . +
. < T
— ;
| S S o
LT I
- - I T
T 7
T T : ]
T f Il 1 H
398 7°0 = 1 T I 085 €°¢ = L "
0 =y : ; = T t = N -
: P T —— 1 = 925/33 0001 = & 1 n 4 — 23S/1) 0001 = A ==
r— T L o it H i pren g —
e = = - e —
[l Al I ] [N . Il ] i
; T (i T rm T i
" T n s )3 > ; I .
L r . i I Il N M 1T
- I T T N PR | L i H P T !
K H ! 1 FIlL P ! i ] [} } I i T [ I
N S I T P T [ T } - T 1 T 190 O I A
L ) ! L i L1 | [} [} 1] 1 T TS i




1 ; T (R M T T T 0 T R T T —— P
] T I [ AR T T T | (SR [ T CA I N Y] OO L
[ T [ B LA B S 0 ) T T T ol I T RN (R ]
: T e et ¥ p . S -pachb 3 o i L A
. - RS W - 3 L T v ALATH Sl [ T et i f——
T RS B S T R 1 1 T T > 1 PR S R
T [ [ T T i [ T T S | -
L 1T L [ R I [ ] [ it [y i TR — H
1 _%, T T (IR 1 T , P T " ,E T
il PR SR e T T - — T i T i o —t - t
n t P T T T — R T T = T T !
1 R | I (R S SN Tt T N Ty SR Y : )
. T T T T T TN L T (] S T :
. rl [ T 1t Il T TN E A - T 1 Ty
! f RN h &Y [ T I Al R N ] T | 1 T
T IR LB i ] i T AN A [ A Y L) T o}
I B I T IR T T 1] B T e J IR - 1 RS s
Al T T TT ) | : A T
] LT 1 11 ¥ — . I ) IR L T
: : T T T ] 1 - T ] T T I |
! it i i T 1L 0% 1 F. e )
. ¢ Ty - T T ) ] | P !
T [} T , 1 T T T S I Y
R St | i T [a : T . T T 1
T I 1 2 ) 1T T o
v : N > T I ] T ?
T I ] T P SH T P i T 7
- T T y. ] T o T
T P n H I I T IR R
P T i v [ T ) ! (] T
i) [ [ I ] Rl L L Il . [N ;
R R T 1 f T T T ! T T T
T T (- T T T i T 7 P T
] T O F T T T A 1 ) 1 Z T T T
T i 0 T ) T T I 3 ) Y A T 1 T 1 T .
T T i T I T [ T T T ) T P i
I L} - I T | I [ 1 T [ i .
T B L T T . T T T
1 ! 1 1 T 1 TT T I T T T
T [l IS T I} [ I [ - .
g I It T I g T
T ’ I [y v T 1 T 2T : T
Tt T T T [ T T 7 ST A S
LI i T T T T T I A AN T
1] T I 1T I 1 AR T LA . HELSI
T T n T I} N 2 T T AR I
A T v T T T + — T VAR T
r P T w4 T t o , T i T T T A T, -
T . T it Y - [} 1 - i T T T d
T T 1 ] ) 0 T S T i : IR ; — L
! T T = o [} ! e T I AT T T
T - T T T T TP | b T T T | a7 T T
il Il 7 . L [ 7 T T H T LI R S ) —_— 1
! T () T ol T T T T (T N S SR
) T 1 T T T > T T S LN AN " N O g 3
T N T [ T T T T ] R A N T
Il i 11 A FEEn LA T [ Il
- Il L 1 [ A [ T i 1
. 1 Tt T 1 T T A T T 7
T i} v ISR T T ;
T T T RENEENRE Y T
[ L L Tt i i HIK] I T Ji 1
. I T () 1 1 [ L : Ll i . e
N T T 1 1 T A 1 T (Y —=C
T | T ] T T | | il . LT T AR N S I O A
i Fn 4 ¥ , s T T - N n
I MG i T 1 T T T 0 — T
;. T d T T v v T — AN - : N
i T i T | RS I 0 0
[l Il T I I T [ I . Il
! I} T T - P . T "
q P i A T ) 1~ T : a =)
T T (R T, S SRR + 1 N MY ) T 1]
T n T L T I T —Z I =
I s T T T TR [ T T AN , ——
T T T 1 PRI T T =t T T Y AN T lly
T } T T T [ T T 1
. Il H 1T L i PR UK S T P B T ] C ]
T 1 T A W 0 T i O A O 3
T t i i G 1 T T ]
P T T 3] X . - — r—; T —
] o (Y 1 EI E T W A T . Y N T T T T
T P I T A 1 Y v T I N X T Iy T T2 T P IS A KR A ——
T Py [ IR R PR T ST RN A T Tl R Ry 4 [ I I A I A W
[ y.4 T n EEEEEY 4 T T
n I B A BT R T ] RS AN 1 i} T T T T
T )T B v T LI MERF A A N] i ] : T T T
T N T T T RN EE T TN AT ISy -
0 T T gy ) 1 T D T I
L i 1 - SR AR
,W - T T e - TEY - ry D R A T * —
IEAS T T [ N 4 T . P n T T T . I I T [l i i . i
TN SR T e 995 €70 = & S — S S SR AT I R A - P98 ¢0 = L
PREELIRT WA 1 0 I T .= RN ) T ¥ T i ) T Tt -
1 ! 7 =% LI FIR N TR A AU B A WA T €= Ny
, = T 985/37 0061 = A (I S L2 Y A A - = 935/33 0OCT = A T
! i 1 T T o t T - ] 0
I — P ] TR A (R W T S T pa— T 0 CRI S 0 O N S A L
Y r— : T T TR P L I A 188 T T I A B AR ] T = PR A S A IR R
" [ I i IS [ T N ] R ENE = ; T T : 1 e e WS S R A

24




395 C°0 = L
£ = ,N
398733 0081

238 60 = 2

£ = .3

L 395/33 0007 = A

LI A
IR EEEFNNE I

I
=

27



LI A O R T I AL 0 0 L A T T T T
Gl B PP =¥ = i =
T "
==t -
: T !
T T
T
T ” ,
T 4 T
T 5 -
i ! [l T
A
g
- T
7 T
7 :
T
X )
y
' : !
i - :
1 T
@t I8 T
1 v T W
1 T T
A | T '
] 13 T
3 : mm]
- il Il
[ B T
- T T
1 Fi I
1 :
mm| aM
;
I
- i
: 1
] A
{
1
T
= Q 2 ri
t
\
|
: ! ri
i :
gy :
H L
AN WER B I
| REA p T
Il d
298 €0 = 4 oy |
kLN L I J9% €0 = L
; T
T 998/33 0007 = A i : T € =8 :
t - : ! ; 998/33 0007 = 4 :
.4 ’ T T . L
1 T 1 H T
T 1 i =t L 1 : - :

28



3 TES M- LT T

yarm : - i

et — : = T
T ,, "N : — - i
, - — e — 1 — -

Noa ey W P} f bl

- =1 T .

D T ——————

Hilh I =

/
"-Q\,,
o

= , : =
= —
o , € =X — =
: —— JEOPRN R
[ Il :
[ [ T
BN I : — =5l
S , =T
— g, T o
O - :
T 295 €'0 = .. * p—
— ,, 29s/33 Q001 = 4
7 r——r I — =
) [N T

_,
-

,,,,,,,

29



L . T TS T 1 - - T
T 7 —
i T T T Iﬁﬁ,, i T
fl T [ T il
] 4 I :, T [
L . N =
i "~ —- n
T - —
; —t : :
: | n
; i
T T
7
: =
I3
T .
I [ A
1 0
I T :
: 1= T
[ 1
[N I
1
T T
n i — )
i P
T =
T - —
T [ -
Il 1 i Il .
I ——
7 T T
i T :
| I §
1 it -
T
e
T
3
+ =
[ ; s
At yinm s
4 I [
1 -
! I 1 ,
1 8
j ¥
Tt
i t
]
T
ot
T
i
N B o
jg
L
I
]
T
v
I
} f
T
i
T
T
T
]
! i
T
1 T
.
i I .
1 )
T o 1
— O T
: : T
T T I ! I
[ I I L r T
- . ! T B
i [ T i il I

30



T - TR
= [ :
ANy Sa {|385797) BOF§RIaISs00f Bl 95
n : OF P

,,,,,,

; rv—
: Y
: i
ﬁ P M S
. T+ ] T
— — AR~ N
1 | —
T ™ PR I R
= ;
—— PR
— n Orm . A
,,,,, N B ) 1
— - ;
= T :
m R
T RSN N
. Ty 0
> T
= -
. Oﬂ.
— -
1
: T
a4

MY

—_—

— 295 ¢'0 = & —
— 995137 00(T = A




] TV T T T T T
T ) g 1 1 i T T T
T T T T 1 v T T
T T T 1 T : . T
3 | )] 1 T I
T 1 N i
HHAM MH 7 CX(® 7
1 i 1 I
T
T -
T :
T T
: T
T
I
-
T
[
T —
__ : =
] |
T : T T
1 T 1 T T
1] : ~ T
I g : i _
¢ +
Il I\
[
< ; ! i
T : 3 :
L 1
m..n.m
I 2L
T
:
X,
g
T )
31
N N I
N
1
T
T
|
] T
T T
T
] £a.N ,
Tt
1
238 €°0 = L T I
295/33 00ST = A ! ¥
(T FTrerieL ey s M 1T 1T
n S aa e AR : n i 7
INEA NN RS ] 1 T 1 ] T N )
B NS EEN NN N i 1 1 T

32



/
e

. Li e L NN Y — T
o LliLILT el Rt e 1 - , ,
R LR ST oI , i : - T o e T ,
P S : T —- - CBIG-U0§0=t oidy nu_357- (43} eBeas. sn A SoeTaey —= — — ———- TSI SO "
it g ) -1 — e e AT ¥- el ¥ SRR 3 Y S O NP  Ay Z ,
iy seliinpmisnnl B gl o — — LT T o Mot - =1 4,11 = — — T LWl e i re—
— T Lt T ot : - ;, — ]
e e = - . — - 1 .
RN S ettt ik Ll iy : . , ;
oy vttt S s e —I O o —— =
U S — — —_— P T — - i PR et |
T - 1 ) : _” : T i —_
—_— i - . - T i
— LT i o T T
e e L - T - T 1 — —-
—_— T T : ; - _ | o
SRR M ) . — r—— — -
Tt —— e e L) A - PR ) T
1T o FRRNENNA I (]
T e : : n — 1 =
—_— T - T £ s .

e TN , T N —— =]
SnIT NG - ] 1 o T — L
ettt It £ — P i 1 — -

D - | L // T —
— TR~ n - - TNTTT et — I
R E—— - ,,,,I v — 4 oo T X LA : I [
- S TN : ] S ——_ - T
; SN , : Ir = — X e — s e p—
—_ JIL I N § g - i . N I |
= =S NN - h : 3 - ; —
—_ = W — n y i T e . Y ISR EPO AR
: - ! . /a T T PR
— ™ - — [ r— : y Ay 1 T
- 7 T D ; o I —— S S —
- = X —_—— , . ——
,,,,, SIS —~——T \\~ S (R .,, —=-
i . — Ao : — / e
Al .4 T AN ALY e - _\\
—
7

|
. \“%‘;——

LA

Y/

— . I ~
- - Ly paun L :
o . - A s T
= o A S Se T s 3
- N . o .
— . > - N\ N —
= N - -/ : N NS T v 4
TN —~ \Y T e
[— . - T AY : T T
—— — . —— -2 =
f T g1 : A )
f— [T | I\ VI 21 P I faind
- PR - T3 N T g —
v - — I . T T
- R p—— —— - 1 ¢ I ——
P S PRI T “ f,/ 1T 1
. + PN IR T n ; 3
- =t : : — — u-_wk.n
LY f— JEN——

- ,
[: , :
T 238 0 m L e ” rani———
- 238 37 00ST = A — e — : — —
I - T -
T T -
I [ T T

33



AR T ™~ T - Ko IR S
T ¢ T i Y i T T T
T T T T T I
VR e B —
Uil - s w—
Il Il L 1 i Il
T ) T RERRSRY
L T i) I -l ! . i
R T = —
L L T T -
T 1 T R T
LI T T
[ I 1 I 1
I { T FE—
T 7 T - .
1 2 a bl — 4
| v A R Mgy .
I 1 1 LT i
I ) T T i Il
T Il L] .
EE SaEeeceNcrsne
i, L L
i ] 1w T I
T i 1 1 2T
N E T N R -
1 1 T
M T T T
] 1 T Tty AL
[ ! LT N N Y
i 7 / ! )
. T i T
7 T | ()
[ T
w T _m f
T [ 2
— R LT i
= \ T 1 T T .
~ oy il I ] .
(T i 1 T
1 E_
7
1

:

-y

,j:,

T
N

i

11

I

34



[RERRS A S T

[ S I !

,,,,,

35

7]
" .;%F;:i ]

it

[NRT BCRPREE AR AN AT

I
/
Z

/
LG L

1
o — X, N
— e — %
N g T [ a
. ——"5 ¢ 1 N A
. . N J
P T [ ! : | &
Co — T : s pipy
T — —F " M
T i i r X —1 e —
T — o s v — A —
E i o i - [ —
: e — o A R T
- P S Y T
T ) [ . V4 -
= T T~ B T T T IR I n P N . It 7
- N N M T o oY ! T P il |

,,,,,,,

S 4 v R ——+ T e — = o ——




I i 1 T T 1 T T T 1 T
T ] I 2| 1 . 1 1 T
I T I 1 T T T
T T i v 1 I . ]
t I
T
T ;
i
n
+ T
HE i
]
n
T
T
g
i
i I wr—
T N i L
— i Il ]
4 I T
3 T !
— 2P95/33 g = e T
= : I
T
e
T i
! -
] =
1 T T n
m : , ,
T T
+ T T
T . i :
T T
14 :
T
= T
: 1 :
T i 1 g
T r
i : T
1 ] N T
- T i I
L4 J il
T : T
] i . Il ]
i 1 Il
7 ) !
: : T
T
7 i
r ¥ :
= 1 : —
W | ! —
T £235/33 4 = T : 228 /3
I d .
I 1 ]
! : T
T
238 70 =L 295 70 = 1
b= N € = .K
295/33 0001 = A
T T Ean
T 1 I [N}

36



N 11 I VIR N T Jin . -
%,_ 1 N I 1 T 1T Hi ~
; I T ™ Ty P n P}
H. i H ﬂ—. T o
h T T ) 1[3:”, 3 1 — \
T T T 1T 1T T i i T T :
T P T ] T
. t 7 T
H i
11 v % i
i 1 I
R - T 1 [ B [N
1 I Y 1 1
y . ] T R}
1 = T o}
3 1 1 1
I T L
T T T T T
[ I Rl i T )
{ . . [ 1 1
! -~ ) o T
T T = e 1 i T
| I 8 T 1 1
I T T T 1] 2
L T i 1)
! T 1 1 : I T
1 I T i i
Ll Il : 1 ] R
1 T T T - 1T
I 1 T :
i : T T T 3
- - 1 = T -
T T T N > : : = -
) i T Iy ! .l T NI
1T i . i T T = " i T T :
1 1 I 1 1 I T T T Tttt . —
T A SRS [ T ! " I T T : e T
l 1 1 I I T H 1 1 I P T T T . I}
! ] HENE] : M 1 - . i 1 PO T [ H
H T Ty 2 I I A i T I I L T T A T
PN Iy I [ ! ! v N ) b
L L i T b [} i L I T 1
] 1 T L IR Ty P T
T T I 1 T T T = . ™
. T T T =TT i T g =
T T € =, i T " qn.z_,.. T . - Pt} a—
— 1T ; 225 ¢°0 = L ! i - I8 £°0 = L T T : T
I ! T 28s = U oSy = A L T y T -
. 1 /33 000T = A b o — - /33 0002 I L - L
1) L0 [ i T . T PR TS ST T T [ P . CEuRt]
T S : N R I ! i o= 1 : YW
1 H B 1 i1 T ! (IR 1 T I o : 1 T
= I T T T ; A N T [ ] i IR T
+ T T T T I i . T N A I ] T
T T ] ] H T T Tt - + T T g T N S
] P e : T P Dl 5 Y T ¥ I T
T S : T " T T7 7 1 — T
T T T 7 F” F I L
-7 T T (SN B ) n T
? T * T g .
¥ T LY i T " .
v ] [ R L d 1 H i
! ! ! LA | s | T . ,
1 H 1 1 I 1 s .
T = L T FEREL T
t L B i T =
T T T = H ” f T
¥ T T T T
! T T T
(- 4 : B T
! Y ! T T
: : T T
. H T i 7 v
T i1 T T T
Nl T ' ! L
I T T " : 2
g e T T : :
M 1 1 T T
= T T - T T
Haa - T T : T
ﬂjhr = T I I ! : :
Ty o N T - [
T T — 1 1 e
T T — ] ] 1
T T i T
T T : 1 + .l T P
-+ . + n T T T
T I T D T T T
v I g T 1 [N T T N i
H & T N T i
L T T ¢ T g
T - T " T = & —
1 7= N i H H €=, I T
T n 985 ' w L — t 388 £°0 = L - T = ! ——
: 1T v I 238 = . 1 3 T —
+ " - L + _O35/33 000T = A - L L - /33 000T = A — — n : —
} ] 1 T IR TN R T ' [ R A ) U ) I i il
I 1 1 IBENNEERENEEARN 1 % T LY I IRANERSNEY SN S RNEE LA i i




T T Y T . - -
Il [l I 11 | T
[l L I} T
] T - T +
T T T
T : : :
0 :
[ h
{
I
I
]
L 1
L il
T 1T
1
-
T
L i
1 |
H t
L T
: ] 7
| i T
iy + . S
i i .
T : ] I
=t 3 t I
— : T -
- ' 3 ] m
i an} ! ]
T ! T
L L L T
= ! T
s T }
- - 1 I ]
T [
! - i
T a e T
N T T
+ i
LI T +
T T I
T = : =
i T T 1
1 i m;
L T
T —
: RO
T i IR
——
—
1 l
T
L T
f
I
T
I
: A
4 o
1 i ]
1
- T I
S T 1
! T i
I ) Ful
t : 1 = - !
e I
i T
+ } : !
7 =X : m
298 70 = & L : = !
295/35 000T = A ; N =k
-t -
2% | T -
} s/3 1 —
p e 111 J T
} Tt ) - L
1 T 1 m

38




I 1T Ty n T
L RN : T T iy -
. L [ . T
- M i A T [N T - i
T Tt > ~ ’ u — L HIV.; -
T T > + 1 S T
- X D) R _,“_ T
T i : T A T
BT T v 1 T (] v
P T i T ——
I ! T T
T T T [ 1 "
A T : T
! 1T L
I
I 1
Il [
T =
) Han
L1
H [
I
L I X
TV L Il
[N A I T
T T T 1
[ N - v v 1
T T AR ] T
LN i
ATy ;
I 1 il T i
T I T T T
i 1T H i | iy
L i [ ] 4 i [
™ n T v [ T 7
T I T T T —T T+
I I il i T T
T T T Iy 1 Ll
FIE] 1 T 7 T [
H [ I} L T
3 ; B T T
" T e - +
o n : 1
LT T i 3K} ry = e
T i T O 8
[ T T T F (A Y
. [ [ T2 — N
1) 1 i T~ o T
— it - [ IR
T P L " T T = :
T T [ ! i F T T
T : " PR T I T T T
T T 1 T I T
P T T T P T Il
Ty : - T T S T T
[ T 1 H NN T P | T
i , T 7 T T T
T T n " T ITTTT
n PR g T n - L
" t v T n oy
» L L1 PRI N
. T T A ) I
i N ] R i Lt
; PR L N T
T i I e T
+ Y B P
T - i 7
N 1 T T ] r
: 1 >
1 I i
1 1 1 T
. ! 1 p
T . y T ) T
I s - | H i F
T : I T T
T - T 3 T
Il T i i T
] 1T 1 ,. K}
L r—— F T
+ : i
S 3 1
1T 117
i ] 1! iy ! T
T o T T
T TTT Y i 0 v = e
! I} . i HE|
it i LT T I L
. . . G (RSN T —
T : T i ("
. Lt L v =N
I T i I1 998 §°0 = &
I EmEN ] f 000Z = A
T Ty 11T
H L] 3 I 1 L ST S N IO
] 3 T 1 T T T
I | R 1T 1 IRANERN N

39



: -
1 1 T [ | T T
= T ) (A _:,_“ T
. H -
ENEsaTERes :
" -
T
T Il
3 T -
T
1
T
T
T
T
T T
b 1
I
I
L ¥
i :
Il
I
1 I
1
T
T
1
]
]
8 = 3
T
L
| ;
. 1
i
: o
— "
1T ]
v s e } 1
T K
[ 3
t
= ,N :
=1 + € =N
-2 - I %98 70 =4
i \ . T I¥S/27 Q00T = A
- > il
. : i + HH
T 7 1 [l ] [l
[ ] 1 1 t
0 " WA

40



41



I ! il ¥ 1 T T T T —
T T T | 1 1T T £ =
: T N 7 : i
7 ey = 4
2 B 3 i !
- t =1
t
- [
“ N
8
) e |
T |
+ 1y i
;
cah :
T
1
sc¥ =
+ =
. I
1 i 1 N
. -
! W
' T
oo :
L1 i}
v ! i
1y
3 T
Y
A
X
Q0¥ ac
LY
! NN T
N ; y i
T t NI v v T
T s —
 a ‘l
. - 1 T :
i 7 = "
i s I o —
= H ; T —
> ol — N = = W -
1L - | ol
L T
T A i of
+ - aol
On 1
¥ 1
L
.
"
i T
T
- T
t
%= N £ = ,N
1 "
93s €0 = 4
I25/37 0001 = A +
D R ¥
Il
T L

42




43

L R Wi 31 i1 i T | i 10 S ST S S Ly T I} [
g m i T L91 T s 7 T O T ¥ T
I LPE- 'Y ¢ o . s i ] T 1
[ i L 3 2 TRHexT) : N 44 i T N v
H . i it Y
IR T T T i 1 b L L
T ) T : - T T -
T T T T [ T T T
T T ] T T T 17T I
[ . T g n i T T
3 ] . T n T T
T ] T f T
] ) I 1
T v T v
T [ T
I T T : : T I
T n) _ T } | T T
T ] — L Il . —_
. [ T t PARYELY v
LT Ll Il I N Il AN T
T T n T _ T 1 T .
T H l 1 H i . IR
T v T - [N T
I T I 1 T = T
[ i ) T T 1T ] i T
T . T [ T H i [} T T
1T ISR 11T W 1 I
T T T i T T L ) i i
T ! P I W T : i 1T )
{ T T | T T ,_.LA. T i g | I
: [N i L 3 T I 1 T PR T
11 [ ] 1 1T LA B It S| I T I
I [ 1 [ i — T I ] Gy
[ i [ T - T T T I PR
T o T T A VI T [pars CH——
T 1 T T P S b . 1T T 1 —
T i s LA S ey " T - T R [ ]
Py T IR [ [l M Tyt e LT T T I T | T
TiTT] I I i1 1 [ L T T | I A T
R T T 1 T I ; T [N S 1 T T
L L I { i 1 (R P TR | T S R T
T ol N 1 T T PRI ! 1 IR Y I T [
1 T T T T T T RTINS B A A By LA
T PR T T n 0 T i T T
o T t T ) T T T ——— FA N I W )
T 1T i - T T T I T R I
] - T T T 7 | T T T S — ) 7
M SR 11 T T L 1 T T V T P A 0
i [l [ LT T 1 L. H Ly R H T T [ HEER
[} - T 1T [ 7 [ i N R I R A
T n ) T T (/[ 2. 4 L 0 L SEERFEn it Bl i T ) L
T v i 7 T T T Ci nw T B T = n ol T
T 1 r Tt ) T " [ [ H i
I T T T > " T = A § T n T Tt T C T
Il T [ )] iy 1 4 : T M) [ i I 1 i Il
T 0 r T : ; AT Y T 1 HUSES
T . T T I A% L T _i PR : T N pi
v I T 1 Tl T i 1 F ! ! I
A | L] i T ) bl 7 FIBEEE] ) ! T o
L [N i ) (W : T | F o
> T T — T : —
T S T T | P T T
(1 Tt T T
T T () SN (10 TN A AT A 5 SO 0 e I T PO O AN 3 SRR v 1 : -t
T I yu - Hl T T lroml\l T
T 1 T T ., T s = :
) . 1 T [ T 1 L T ! [ 1
[N E I NI N N A I IR Y NI W Tl Tt T
N P T e T 1 T T
i} [ R R T
E) T 1 ATk X 2 —— : -
I J A A NS 1 SRR Sk Y s [
T i n T T
T o= N T T T T €= N I3 ;
19 i1 I L T T ST T
n [ T I T 1= T
HS] I I I 1 | I T Al L
| 1 T [ T
, : T [}
T : T I T T
1 [l 1 I3 T
T =} “ T
L LI L T ] 1 ]
; Il H { — :
: 1 ! 1 ] —
) T 1 - =
I T I T
o 1 ] T
T v v
T T T ummcl-—- -
i 17 ’ 295 =
- 3 : /33 GOUT = A - Tt
T T T i ]T T T T3
L 1 . : I I : L Y
! | T ¢ T i 1 T
T ] T I l T e b T 1 b
] | 11 17 H 1 L1 H . 11 1 3 i 1 e
TV T v T | h i T [ n T
[ T (] 1T 1 13 s 1 it . I ) _ 1 1




{ I I
T T
i
T P T T
w -
2 X . » £33 4 e
- LT
+
+
T
1
1
T
i
+
i
-
n
f T T
T T
;
== T
:
1
!
T
v
—
I £ = N
:
]
| )
P96 0 = L
23€/33 Q00T = A
[
N 3 T
: In I T
t ! T i =&
T ) T T T
1 " 1 ) 0 I T

44



A T7 T T
L I 1
T
1
: ;
3 18 [
=T
T
1
|
N
: ;
T
t
§
!
i
.. i
i
, \
¥
;
- - : i
i AN
| Il ) y 1
1 { ,,
n =
| V.o
T i
t , :
J Oﬁ
: ]
; el LA ol e
1 A ! PRt H
{ Iy I ;
€ Il
7 : "
- * o0 T o :
LI 1 1 L
. T 1 !
1 v
I 0
1 n
. f : ;
f 7= € N + :
f ! ”
T ] ,
' I
T 4
. 038 C0 = L :
= W 338/33 0007 = A .
: ;
N T , i
1] 1 T h
- - : - : Il
: T - T
af i t w ]
17 T I I it

45



T 17 T
T T
N
I L | i
I I It
I 1
} T
T
T
T
T 1 T
I Il 1 ;
I 1 ]
) T T
1 I
I 1
{ 1
T I T
I I
1 ]
| ]
| T
1
T I
I I I
] t
T
! T
T
I T
]
')
I
X
T | I |
L |
i o
3
I
N
N
1 N
! ] L .
; ¥
A L]
L] Il
T ! !
! i Ty AN
Il 1 1 T
T I T
Eaiifanse
I
NN RS B
NS AR TIT
T ~
T
T
T a
N ol
A [l
I
A "
of ©
'
T oZ
T
d .
)
)
I}
I T % =8 1]
I ]
I b t
L 938 Q0 w . n “
I
T
1 T T
T : I « T
T T T
I 1 L I I )| 1 L |




47

| T TTT LI I 1] i [
. ! Ivum) I i |
& v
1
3
"
T
1]
1
7
.
1
'
A 1
! ]
T 1
:
1
i Pl
7 1
7 T :
f [ [
i _ : . \ =
i AN
o 1 T
= ] 1 ) Y
Il Ea Yl T 1 L X T
. ; i T Y T
: L H AY T -
T T I 3 T T
T T 1
1 ]
il - < Q -
! 1 L N
T ot TIT : I
7 ] i T T T
r - : I
; i i 1 H
! L Il T
; : T 15
- T+ ol 3
T T 4
T : T
o |
1 AON
1 1 1
i s : I
I — T v
T T
=1
T
~7
)
N
i
: T
T 1
; ! :
i 1 T T
i ! T T
; [l
Hik) . L
T T L
T
!
! - .
L T
’ t .
i ]
H I . 1




17 May 1963

APPROVED:

s ion Branch
Electromagnetic Laboratory
DR&D, Army Missile Command

- — ——

4 ¢
FVTRLIAN T owE |
Director, Electromagnetic Lab
DR&D, Army Missile Command

48

Report No, RE~TR~63=6



U.,5. Army Missile Command Distribution List A

for Technical Reports

AMSMI-R
Mr, McDaniel

AMSMI-RFE
Mr. Salonimer (6)

AMSMI-RG
AMSMI-RL
AMSMI-RS
AMSMI-RR
AMSMI-RE
AMSMI-RES (L)
AMSMI-REO
AMSMI ~REE
AMSMI=RER
AMSMI -EB
AMSMI -RAP

DISTRIBUTION

Copy
1-98

99

101-105
106

107

108

109

110

111-11k

115

116

117 ‘
118-122

123

49




