(12) (19) (CA) Brevet-Patent

OPIC CIPO

OFFICE DE LA PROPRIETE (CANADIAN INTELLECTUAL

INTELLECTUELLE DU (CANADA “:\ . PrROPERTY OFFICE (1 1) (21) (C) 2, 120,2 1 1
22) 1994/03/29

43) 1995/01/29
(72) Dern, Charles D., US 45y 2000/11/07

(72) Ho, David L., US
(73) Hull Corporation, US

1) Int.C1.° F16K 1/22
30) 1993/07/28 (08/098,145) US

54 SOUPAPE A DISQUE
54) ROTARY DISK VALVE
22
12
10
40°
2 Lia 30
40 ' 30
28 28*\
36- 32 24 52—
34 1 )—_, 3411 12
S8 30 307
56
40 20 56
L S0 /40!

20

(57) A rotary disk valve has a valve body provided with an annular valve seat section defining a central opening to be
removably closed by a valve disk. The valve disk 1s supported by a drive assembly which mcludes a drive shaft
mounted on the valve body and supporting a drive link for rotation with the shaft. The link mounts a valve disk support
shaft which extends slidably through a slot in a bracket secured to the valve disk. The bracket mounts a guide cam
follower pin arranged to engage a guide cam secured to the valve body. The arrangement of drive shaft, valve disk
support shaft, bracket slot and guide cam and follower 1s such that rotation of the drive shaft through 180° 1n one
direction first moves the valve disk from open position disposed 1n a plane substantially perpendicular to the plane of
the central opening 1n the valve body to an intermediate position spaced from but parallel to the valve seat surface, and
then moves the valve disk linearly into sealing engagement with the valve seat section of the valve body. Reverse
rotation of the drive shaft moves the valve disk from open to closed position.
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ABSTRACT OF THE DISCLOSURE

A rotary disk valve has a valve body provided with an
annular valve seat section defining a central opening to be
removably closed by a valve disk. The valve disk is supported
by a drive assembly which includes a drive shaft mounted on
the valve body and supporting a drive link for rotation with
the shaft. The link mounts a valve disk support shaft which
extends slidably through a slot in a bracket secured to the
valve disk. The bracket mounts a guide cam follower pin
arranged to engage a guide cam secured to the valve body. The
arrangement of drive shaft, valve disk support shaft, bracket
slot and guide cam and follower is such that rotation of the
drive shaft through 180° in one direction first moves the
valve disk from open position disposed 1in a plane
substantially perpendicular to the plane of the central
opening in the valve body to an intermediate position spaced
from but parallel to the valve seat surface, and then moves
the valve disk linearly into sealing engagement with the valve

seat section of the valve body. Reverse rotation of the drive

shaft moves the valve disk from open to closed position.
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ROTARY DISK VALVE
BACKGROUND OF THE TNVENTION

This invention relates to butterfly valves, and more
particularly to a valve of improved construction and
operation,

Butterfly valves have several problems inherent in their
design. Most significant 1is the adverse generation of
particulate matter resulting from the outside diameter of the
valve- disk scrubbing against the valve liner in order to
effect a seal. Additionally, this type of sealing is quite
p.rone to leaking. Still further, replacement of the valve
liner requires substantially complete disassembly of the
valve. A typical butterfly valve is disclosed in U.S. Patent
No. 3,521,857,

Attempts to improve the effectiveness of butterfly valves
have included the association therewith of the structure and
function of poppet valves. Some of ' these hybrid butterfly
valves have improved sealing effectiveness, but have not
overcome the adverse generation of particulates. Some
interfere with flo.w of material through the valve, while
others allow only one-way flow. All involve complex and
costly constructions which are not suitable for vacuum and
sterile applications. Typical of these hybrid butterfly
valves are those disclosed in U.S. Patent Nos. 5,118,078;

4,921,212; 4,817,916; 3,065,950; and 2,673,061.
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SUMMARY OF THE INVENTION

The rotary disk valve of this invention includes a
valve disk having an O-ring seal mounted on the face of the
disk which confronts the sealing face of an associated valve
body. The disk is mounted for pivotal movement through 90°
rotation of an actuator shaft between open and partially

closed positions, and for 1linear movement through an

additional 90° of rotation bf the actuator shaft from the
intermediate position into sealing abutment of the O-ring seal
against the sealing face of the valve body.

It 1is the principal objective of this invention to
provide a rotary disk valve of the class described that
overcomes the aforementioned limitations and disadvantages of
prior butterfly valves and hybrid butterfly valves.

Another objective of this invention is to provide a
rotary disk valve of the class described that eliminates
particulate generatién by locating the valve sealing
components on confronting surfaces rather than on peripheral
surfaces.

Still another objective of this invention is the
provision of a rotary disk valve of the class described that
is suitable for‘vacuum and sterile applications. -

A still further object of this invention is to provide a

rotary disk valve of the class described that presents minimum

25 1interference with flow of material through the valve.
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A further objective of this invention is the provision

F

of a rotary disk wvalve of the class described that is of

simplified construction for economical manufacture,

malntenance and repair.

More particularly 1n accordance with a first aspect of
the 1nvention there 1s provided, a rotary disk valve
comprising A rotary disk valve, comprising: a) a valve body

having a peripheral section and an annular valve seat section

defining a central opening and a radially extending valve
seat surface, b) a valve disk configured to removably seat
against sailid valve seat surface, c¢) drive pivot means mounted
on the wvalve body for reversible rotation, d) drive 1link
means sSecured to the drive pivot means for rotation
therewlith, e) valve disk support shaft means mounted on the
drive link means of rotation relative to the drive link means
on an axls parallel to but spaced from the axis of rotation
of the drive pivot means, f) guide cam means on the valve
body, g) bracket means on the valve disk supporting the wvalve
disk support shaft means, and h) guide cam follower means on
the bracket means slidably engaging said guide cam means, i)
the drive pilivot means, valve disk support shaft means and

gulde cam means being arranged whereby rotation of the drive

pivot means 180° in one direction moves the valve disk first

arcuately from fully open position to an intermediate
position spaced from said valve seat surface, and then
linearly to fully closed position sealed against said wvalve
seat surface.

In accordance with a second aspect of the invention
there 1s provided, a rotary disk valve comprising: A rotary

disk valve comprising: a) a valve body having a peripheral

section and an annular valve seat section defining a central

opening and a radially extending valve seat surface, b) a
valve disk configured to removably seat against said wvalve

seat surface and close said central opening, c¢) bracket means
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on the valve disk having elongated slot means therein, d)

support shaft means slidably engaging said slot means, e)

drive pivot means mounted rotatably on the valve body, f)
drive 1link means secured to the drive pivot means for
rotation therewith, the drive link means mounting the support

F

shaft means on an axis spaced from the axis of the drive

pivot means, g) guide cam means on the valve body, and h)
gulde cam follower means on the bracket means engaging the

gulde cam means, 1) whereby rotation of the drive pivot means

through 180° effects movement of the valve disk arcuately

petween fully open position and an intermediate partially
open position and lilnearly between said intermediate position

and fully closed position sealed against said valve seat

surface.

Embodiments of the invention will now be described with

reference to the accompanying drawings.

BRIEE DESCRIPTION OF THE DRAWINGS

*]

Fig. 1 1s a front elevational view of a rotary disk

F

valve embodying the features of this invention, the wvalve

being shown 1n closed condition with portions being broken

away to disclose details of internal construction.

F1g. 2 1s a sectional view, on an enlarged scale, taken
on line 2-2 1n Fig. 1.

Fig. 3 1s a sectional view, on an enlarged scale, taken
on the line 3-3 1n Fig. 1.

Fig. 4 1s a sectional view, on an enlarged scale, taken
on the line 4-4 in Fig. 1.
Figs. 5, 6, 7 and 8 are longitudinal sectional views of

the valve of Fig. 1 showing a sequence of stages of movement

of the valve disk and associated support components from the

P

fully closed position of Fig. 5 to the fully open position of
Fig. 8.

"

Fig. 9 1s a front elevational view of the valve of Fig.

o m S T IR AL NI Ls 0N S LA A 2T L4 IR AL 0 A SRS 1 i S U 1 e R 23 ] b LI T i 4 41 43 4 MG i1 T G445 TPl =11t e e rb i S0 A4 L e D s id 2§80 it o 141 Al DAl 1 TP I oI 1 N SR o SR NN AL o AR IR Tt H L 572 57 ARG S e 1 & 30 1 3 e N el v 0 J b b 0 10005 he ot e Ay 08 e a2 0 TONARAA 00 VAR AT 1120 ATV SRCAMNLT A 18 72 1 he s o b S0y et R IR LS 1] M 152 3 1037 12 b0 1yt | e AR Todan 200 2 13 s 0 1o S MR 4 s Lm0 P L



-
rrrr

'
»»»»»»»»

-------

.
.....
'

10

15

20

25

.....

2120211

1 modified for operation with the axis of the valve body
extending vertically.

Fig. 10 1is a longitudinal sectional view of the valve of
Fig. 9 with the valve disk in the fully open position of Fig.
8.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The embodiment of the rotary disk valve of this invention
illustrated in Figs. 1-8 includes a valve body formed of a
peripheral section 10 and an annular seat section 12 forming
a central opening 14 for the passage of material moving
through é horizontally disposed piping system. The piping
system is illustrated in the drawings by the pipe flanges 16
which are sealed to the valve body by O=-ring seals 18. The
valve body is provided with a sanitary port 20 by which the
valve may be properly drained.

The illustrated valve also includes a valve disk 22 to
which is secured an actuation shaft 24. The reduced diameter
end portions 24’ of the actuation shaft are supported within
bearings 26 which are mounted slidably in slots 26’ (Fig. 4)
formed in laterally spaced brackets 28 secured to the valve
disk by screws 30.

The bearing-supported end portions 24’ extend laterally
outward of the brackets 28 and are journaled in elongated
links 32 for rotation relative to the links. The links are
formed integral with or otherwise secured to stub mounting

shafts 34 which are journaled in flanged bearings 36 carried
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by support brackets 38. The support brackets are secured to
mounting lugs 40 on the inner side of the peripheral section
10 of the valve body, as by the screws 40’ illustrated.

One of the mounting shafts 34 extends laterally outward
from its support bracket 38 and terminates in a reduced
diameter extension 34’ (Fig. 2). This extension projects
through the peripheral section 10 of the valve body and is
journaled for rotation in bearing housing 42. The flange
42’ of the housing is secured, as by bolts 44, to the housing
of a rotary actuator 46 that i1s connected to the extension 34’
for rotating the latter. The housing 42 contains bearing
segments 46 and 48 separated by packing sets 50. A seal plate
52 is interposed between the housing flange 42’ and actuator
housing 46 and is provided with an annular 1lip 52/ which
extends into the bearing housing 42 for abutment .with the
adjacent bearing segment 48. The lip serves to maintain a
compressive force on,the packing sets 50 to prevent leakage
around the extension 347,

The actuator 46 may be a drive motor of the electric or
hydraulic type. 1In the alternative, the actuator may be a
rack and pinion drive mechanism powered by an extensible fluid
pressure piston-cylinder unit, elongated scre;v, or other
suitable drive. As a further alternative, the actuator

extension 34’ may be rotated manually with the aid of an

elongated actuator lever.
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The valve disk 22 1s provided with an O-ring seal 54
arranged to bear removably against the confronting sealing
surface 12/ of the annular seat section 12 of the valve body.

Means 1s provided for guiding the valve disk into sealing
engagement of the O-ring seal 54 with the confronting surface
12’ of the annular seat section 12 and coaxial with the
opening 14. In the embodiment illustrated, this is provided
by guide cam follower pins 56 extending laterally outward from
the brackets 28 for sliding engagement with the surfaces of

guide cams formed on the brackets 36. Each of the guide cam

surfaces includes an upper terminal portion 58, an adjacent
arcuate portion 60 having its center of rotation at the axial
center of mounting shaft 34, a next adjacent angular portion
62 and a lowermost, horizontal stop portion 64. The guide cam
surfaces of each cam form one side of a closed opening by
which the pin 56 1is maintained in contact with the can
surfaces 1n the opposite end portions of the cam surfaces.
The mode of operation of the rotary disk valve described
hereinbefore is as follows: Let it be assumed that the valve

disk 22 1is in the fully closed position illustrated in Figs.

1 and 5.

Fig. 5 shows the mounting shafts 34 rotated fully
cleckwise, whereby the bearings 26 and the supported end
portions 24’ of the valve disk actuation shaft 24 have moved

downward in the slots 26’ in the brackets 28. Since the guide

6
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pins 56 are in engagement with the horizontal stop portions 64
of the guide cams, these stop portions stop fthe downward
movement of the valve disk 22 and bring its central axis in
alignment with the central axis of the opening 14. The guide
pins 56 have moved forwardly along the horizontal stop

portions 64 of the guide cams, moving the valve disk 22 into
positive sealing engagement <.>‘f the O0-ring seal 54 against the
sealing surface 12’ of the annular seat surface 12 of the

valve body. The seal thus prevents flow of liquids or gasses

through the wvalve.

Fig. 6 shows each of the mounting shafts 34 rotated
counterclockwise about 40° from the position of Fig. 5.
During this rotation the guide pins 56 have moved rearwardly
along the horizontal portions 64 of the guide cams. The
bearings 26 and the end portions 24’ have been moved to the
uppef ends of the sists 267 by counterclockwise rotation of
1inks 32. This results in moving the valve disk 22 a slight
distance away from but parallel to the annular sealing surface
of the valve body .

In Fig. 7 the mouﬁting shafts 34 have been rotated 50°
counterclockwise from the poéition of Fig. 6 and 90°
counterclockwise from the position of Fig. 5. Simultaneously,
the guide pins 56 have moved upwardly along the angular
portions 62 of the guide cams, guiding the valve disk 22
positively to the position illustrated, in which it is
disposed adjacent but at a slight angle to and slightly

7
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elevated above the center of the valve body opening 14. The
upper portion of the 1link 32 1is in abutment with the
confronting surface of disk 22. The link maintains contact
with the disk from this position to the fully open position of
Fig. 8, thereby insuring positive and smooth movement of the
disk.

Movement of the valve disk 22 from the position of Fig.
7 to the fully open position of Fig. 8 occurs with rotation of
the actuator extension 34’ counterclockwise 90°. During this
rotation the confronting sides of the links 32 abut the disk
22 to maintain éositive control of rotation of the disk.
Also, during this rotation the guide pins 56 move arcuately
upward along the arcuate portions 60 of the guide cams to the
upper terminal portion 58. In this position the plane of the
valve disk is substantially perpendicular to the plane of the
opening 14 in the valve body. It is to be noted that in this
fully open condition the components of the valve assembly
present minimum cbstruction to passage of material flowing in

the piping system in either direction.

Fig. 8 shows the guide pins 56 located in the upper

‘terminal portions 58 of the guide cams. In this position the

guide pins are captured between the terminal portion 58 and
the confronting surface of the closed slot, to secure the
bearings 26 and the end portions 24’ of the valve disk support

shaft 24 in the outermost ends of the slots 26’ in the support

8
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brackets 28. The valve disk 22 thus is secured in horizontal,
open position. Moreover, the brackets 28, and hence the valve
disk 22, are secured against horizontal movement relative to
the valve body opening 14, by the captured guide pin 56.

It is to be noted from the foregoing that movement of the
valve disk 22 between fully closed and fully open positions
involves rotation of the mounting shafts 34 counterclockwise
through 180°. Return to the fully closed position of Fig. 5
involves the clockwise rotation of the mounting shafts through
180°, as will be understood. During both movements the valve
disk is supported positively by continuous interengagement of
the guide pins 56 and the enclosed guide cans.

It is also to be noted that in the closed position of the
valve disk 22, the O-ring seal 54 abuts the flat confronting
surface 12’ of the annular seat section 12, as disﬁinguished
from the conventional mode of butterfly valves wherein the
seal 1is achieved by’ sliding engagement of the peripheral
surfaces of the valve disk and valve seat. The rotary disk
valve of this invention thus avoids the adverse particulate
generation of conventional butterfly valves. The valve of
this invention also utilizes a single plece valve disk 22 and
a nminimum of supporting’ components, thereby rendering the
valve gquite suitable for vacuum and sterile applications, as

well as minimizing the cost of manufacture, maintenance and

repalr.
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The valve described herelinbefore 1s shown to be oriented
with the axis of the valve body disposed horizontally. In
this arrangement, the valve disk 22 is held against the links
32 during movement of the valve disk from the partially open
position of Fig. 7 to the fully open position of Fig. 8, by
gravity acting to urge the valve disk to rotate clockwise

about the common axis of the end portions 24’ of the actuation

shaft 24. This occurs because greater than half of the valve
disk is disposed below the axis of end portions 24’ in Fig. 7
and to the right of the axis of said end portions in Fig. 8.

Figs. 9 and 10 illustrate a modification of the valve
assembly of Fig. 1 to accommodate use when the axis of the
valve body is disposed vertically, for servicing a vertically
disposed piping system. For this purpose coil springs 66 are
connected at one end to the guide pins 56 and at the opposite
end to mounting studs 68 secured to the peripheral section 10
of the valve body, outwardly of the outer peripheral edge of
the valve disk. The springs serve to perform the function of
gravity utilized in the horizontally disposed system of Figs.
1-8, to urge the wvalve disk toward closed position and
maintain the valve disk in engagement with the links 32.

It will be apparent to those skilled in the art that
various changes may be made in the size, shape, type, number
and arrangement of parts described hereinbefore, without

departing from the spirit of this invention and the scope of

the appended claims.
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CLAIMS

1. A rotary disk valve, comprising:

a) a valve body having a peripheral section and an

annular valve seat section defining a central opening and a

radially extending valve seat surface,

p) a valve disk configured to removably seat against
sald valve seat surface,

c) drive pivot means mounted on the valve body for
reversilible rotation,

d) drive 1link means secured to the drive pivot means

for rotation therewith,

e) valve disk support shaft means mounted on the drive

g

link means of rotation relative to the drive link means on

P

an axis parallel to but spaced from the axis of rotation of

the drive pivot means,

f) guide cam means on the valve body,

g) bracket means on the valve disk supporting the wvalve

disk support shaft means, and
h) guide cam follower means on the bracket means
slidably engaging said guide cam means,

1) the drive pivot means, valve disk support shaft

P
—

means and gulide cam means being arranged whereby rotation of

the drive pivot means 180° in one direction moves the valve

disk first arcuately from fully open position to an

intermediate position spaced from said valve seat surface,
and then linearly to fully closed position sealed against

sald valve seat surface.

2. The rotary disk valve of claim 1 including reversible

rotary power means connected to sald pivot means for

rotating said pivot means.

3. The rotary disk valve of claim 1 including
interengaging stop means on the valve body and valve disk

configured to position the valve disk for linear movement to

and from said closed position.
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4 . The rotary disk valve of claim 1 including resilient

means 1lnterengaging the valve body and valve disk for urging

the valve disk toward closed position.

5. The rotary disk valve of claim 1 including resilient
means 1nterconnecting the valve body and gquide cam follower
means for urging the valve disk toward closed position and

malntain the wvalve disk in engagement with the drive 1link

mears.

o . A rotary disk valve comprising:

a) a valve body having a peripheral section and an

annular valve seat section defining a central opening and a

radially extending valve seat surface,

p) a valve disk configured to removably seat against
sald valve seat surface and close said central opening,
c) bracket means on the valve disk having elongated

slot means therein,

d) support shaft means slidably engaging said slot

means,

e) drive pilvot means mounted rotatably on the valve
body,

t) drive link means secured to the drive pivot means

for rotation therewith, the drive link means mounting the

support shaft means on an axis spaced from the axis of the

drive pivot means,

g) guilde cam means on the valve body, and
h) gquide cam follower means on the Dbracket means
engaging the guide cam means,

1) whereby rotation of the drive pivot means through

180° effects movement of the valve disk arcuately between

fully open position and an intermediate partially open

position and linearly between said intermediate position and

fully closed position sealed against said valve seat

surface.

* 12 1V A L IR ML A RIIL #4500 4+ T & M BT A ML 1 e S A I e S LA A K AT vl NTERELN 14 B 143 T [ 100 b7 25 2 o] 4 i Tad N o [ n P IR v sl F1rds o oaay 8o s dataiasem 4. oum g .Mh-h#h"uNNJM*W‘*IM&-HMWWWWW. TIRALES s I § AU At b+ B B4 TE IO MMl Vo e a v or D10 = 0mmt i e Yot o s e by s ceraaie ks e et el 7 Lt T EAT = b 18y WAL L2 1R 4 o1 ] bl ridEe FGm H 80t 1 MU 1R 14 AN THRE & JE 5 P RIS TAMG A AN E OO AT T A4S TR b Al g s w3 e 8 he e



AR £ w L

i — . -
-
¢
-
' ey -
.
N
.
.
'
|
i
|
1
' R . = op B s M . - e - L > - - .
. aas e - p—— “m v xmm oy ./ [ BN B B B S R s h,"’l-.‘ . PR X . a =1 . = P 4".'_ . v o
; A I . B LR S S e S N P A Y I IRV Caw s a3 f I R SR Ta s e .o e ‘
. N . - . . . .. M - v
. - [N L e . b Y . " 1 HRA . * e .',‘l\’ - . P e LT T - . .
l . - 1 . . . . . o . e o . . R . o “~f- " .o LY Y * L DL L N ‘. LI LR T I I R B YRR, I TP . ' - ’ -
ree*s .+ - . . . . . , . . .. ' . . { b L « 1y " s R ' L I ot . LIE RSN q re4N -, N
Al r . ' . . . . a1t € e vyt AN ey LT | % s or P L . L . . . i'
I - ' g L 1 £ O T U T B I B BRI T » - J v s g ram . 2t v g s
‘e . v a1 A TR IS IR I R ‘“© . e . s g =& . . - A
L& r - . L [ DL R I SR IR 37 4 =g s ae4 B . A ’ “ . . e
‘r. . . > . A Te b k. d . L | <. * . . ; I Y . .
| f vy, . ! - “ - s N (L S L L .y r ' (I ‘ LI R B R Py . '
P4k . PO B R ) *T T = 4N 8o L L Lol ] “ ~ L I PR B A - - . .- . ‘. a N
YRR - « v . CRIC I LR B T T I LA Y ~d4d 3 20 L T B ) ' ' ' v PR T S | £ . ‘. A .
'Y I . . ") e .Il--‘}, ’ N | I} [ L AL r 8 T vy ) . » P e . N -
. . [4 ’
PN MEEES . .. . - % . L - ) v .0‘;‘]‘-'.,! 4 N ea g e~ N e - ) . - . £ r1 400
. Lo # vl } PR T Y § .9 ., . -t 3’ fé4treve™ . i1 F 30 - '
" L LR AR RN Y Voaw s e T e T Cov e g e oea e .
L e N S AR R N L i A LRI T v Yy [ B -1 .
Twh'qgle "N F T YL, o B I I R Y T ML NSNS P . . - ,
4 CEL BT R T a ., Y . sePg dn e e 2 P og ¢  Teaa »r P ' v a P P -
. i dr et 4 . : ’ ;
¢ L T, v R .
Ve o- L4y g aa v} ¢
. T L P N r - -
Y oLt oa e g +
R S 4 - .
- "I
. .
. r b ..
. e .
®
. . Y .
- 4 v . - -
’ PR
v,- v L
' - 8 - -
. N, - [ -
‘: r .
- re L I
- A ) 3 '
. g . )
s+ ftwge . - v
. S -4 .
4« rr7rH
“« . *
L N .
L S PRI -
<. . '
P -
, . ., M
. - . I‘ :
- - .
e e o o
' [EEEETEE RN
- .
. v .t .
‘.iq. an LI B . - . * .
) 4 . .. LI ] . : >y -l y B » 4 R I U A B v e e ) ¥y A -
' . . LR . LA I 2 L R ~ wg v .51"'" 00"‘\ '.’.N"l‘l’("l B R R I PRI ,I ’
s .‘" 4y e LI A R . cd 1 ' A, ‘e t LI BRI Aty . - e b B
- . AU B P TR T 3 ] LIS JRLEEEE i "8 . b SR s r s ¥ 200 p oAy g A'qgh e+ ¢ .k'., - . . 2 N
. \ .‘g;, C et P e VA .f._,.-zs . - & ‘I'f\‘ . e .'. LR RN 1.'.-| S L T T S P T TACEPLE S ‘ . apa, - . . ' .
LRI . . L] L ' - L ’ D 14 . - .- + . . : -
' . LI ] ' ] ' LI - 1 (Y '1 "I e = ! '4-' '-J .. 4"’["‘ .‘i‘ ." .,"". e ‘." '.-‘( '
"N - *-‘1 L. 20 LY I LL IR 12 b + a0y 37, BRI L B IR T I AR I 1, 9L g oa=r o
r - s a v .~ - {
L [ TR R : . E R I C e . - * L C e gt - g . ‘e ' - ’ .
. . L T R R Bkl et oAt ' '0-‘~!v!v't1$-'~t.-r"1 “«n A e “, * R N " -
\ , ¢ ., « 1 - = , LA I A A P L L P+ B 14T et e Y Ve ~ - . . -t
' - » N 4 - UL LIS P T e Moy L . .- LA B ~rwpll ¥ .3 .58 - ’ . EEA v r., O . 4
. 4, A R WA o y.o° ‘ U MR R X B SO S AT : ' . : -
> ¥ - ‘« by R RN R s ot a_ LA DR L (] 4 .. . . .t “ Ny ‘. ' - %y . . T . L]
- im0 Y, . . r 4. ~ ey e i v e 3, .'ltl ! v B . PRy Lt g4 - . - - ' , r - . . .
- L I L L AL R I R . R N BT AL I P I + 44 V- . I LR . -
-y - RN RIS IR B - T e L ' . PR ' ’ l.l";‘l PRI ""'S;i- c " ' « . -
. - \ . E L4 IR A LTI S B I L TR B I « 4, i Y T . c o b s < s E ; ’




. 212021

|
A 227777, |

Zrrisssmasedy
50 42 =

44 %2

FIG.2 N

»
i
SN

. . -2 N ES S ALE N RR R L L I It S I It oTey, , ~v -
R T AN T} o TR TR Al it e e g A R e s S M e, o < gt e
- , . . NP RIS LI IRT i Ak oh Lo AT . R I Ce et e AR T AR E LR T N
e L | . ' - 4'4: \. . 4 t"" . st Mmoo rt .'.- - = . [ . h - CE R NI O I Copeh et L M A, 1
“ ‘1 . . . 4 . - ‘. ’.\ v - . '.' - . . . ’ v . . 1 ! L . - “v g L 3 " = £ -] .. »
b . , oa ) . ML) - . S - " .. - . —val N RN R e ‘
1 §* ) '] o - 6! i b,‘. . - ] # = '-‘ | 3 s . v . LI R S ' LR 0 ' ‘" PR S D
.' - - ’ . LA ] L . . - - " - . . . 4 . R
I"b‘- .. . : | . 4. 3 e o . ' 4 g atr “..:.-. . :. : . : . ‘.. -;' ) ."oo R » r’y ” " "'. .\1"‘ ":'.f‘ :'I‘= -.IF~.' -
e, R R S R WA, WL s M I 3 . ) R IR - et N L Y I
« I~ , " 1] a LA - ' . . s ~ « 7 .- :J-' l‘- ‘. ° * - ) “e o .'l : 7~ ‘ ’f‘ Yt > : e 4 e
APIES . ' ‘o . - LY 1 "{‘ I T I B R . . ‘l" ? Lt - . b o .. n . L
’ L v T . v LR BN R r L . c Wt o * - N .. T e . ‘“ e 2 '
4 r §jvr ' - - Vo ’e 4 [ TR AR . < g Y . QA- - ay = ® 2 . ' . . P < - . 2 vt * A v
e Dl I . .o - . . -- ‘e v L - . - o . . 5 . . . ] .
— . - u: vl ’ LI 4 0 . - . " - " . e : -..‘-' .. d--“ . A o't $ 3 o .f.,7 -1“-; - Py A a~ g4 }. --}j-" - _- .- ?'\. . .‘l.--.‘
« de v - " ' -, Porce mle TR € SF N I""'l sl big R B N T I L O U Y ."-t, us ) - . TR v - LR . o] ofe ram oy ",
I . - an . =4 Be fea Re NS . PRARIETY L . i, PRI PR Y BTN N i W . - .3 R 5
f‘;’:’ .. ' | N PR SO S e L R R L I T : ST, el
o' r " . - s R S . r ady . . T To * »! 2 "v".';: . " . . : N ' R E IR
vl : . - a4 s AN . w ‘. . R .. aglet. w4 A7, ' RS t1 M S ' 4. . Tl e . ey N
A . . o O T . - . , . . = .. . - - LP.cwow POt A . s ) es "L, . =]
i re A SN AP h . . i A Y Lt SRR L Tl A . ; D Ay P s
‘et N -4, . ¢ a . f‘l \ . " - . » P .‘r .f‘ »' v - '."! . . . ) ) 4 “-" .
..-th . : - . -..,]‘, e . . . FER & Lo~ 2 ah . . . R 4" 4 «
g gL i . & = ‘. \ + yoar e ¢ - "::-‘- i 0. l‘[ M Fre A 3, Ik V4P 2 :“'" MR .
- v ' . }‘ (e v . v ctia . . s{ “- N LA e e ‘a ; - EAStH . ' ‘-‘-.. S 11 .'
. s . t J" . . . . « " P IR 2 R .'.i.J' v b . .. .-.“.l Pl Al A 4l e g W 1
. . . ‘ ' - . I LRI | . - L] oo~ - by e e [ T " . + a
- . ' . ¥y .- N - -1 . - e ‘" ¢+~ - PR Y Y P et - S B biren A, & T s e vy
. r,' . . S .. ' A ¢ 5 IR » T - s ‘,} 6y - b - . o 1!.-“‘ L I L . 1""" p i . A AR L
- - . . ' . Lo - , - - L] ] . . . - e P CE L . [ . . . . PR
] T r o, . N " L] ’ ¥ [ | MY * - . w4 L] . (R - -y 45
e - ' ' - i e, 0t . MERDRE ; .. " p -, o ‘.' ’ L | > ... : "‘l v TN s ... we - e V' a- 5- y y 3
1y e - - . a= B 1 wa pretee L B . > = P ",' 3y T L L N R e e e O TR |
LR Y é . v oor . . - L T P P F 2 <, « ' Nk - L S BCC T S
vt e ’ . . N L Saetl . ." BRI LA I B db AL LI . I PREL NI L BT oy
t . ' i 4 ., - .- .- . : -gve 3 s LA tyact . . "-"_ IFEE 3> '
A 1 ., AT ¥ LI LR T o " ‘5 . ' ro oA d SR I
ek b N . . - . L . - - - . ' ‘v e Voy Tty - b oy * ¢
Yt - , - - ’ - N4 - - - - o . ~ - . .. ™ AN .
‘.: ] ' - . : ., - - . - . 4 . G f PRI B TN
' . [ 1 . ‘%gq - = .\ T LI 2SR ) L
M s N . , R ¥ “ 0t swdar . - . S LT . K] e -2 % w1
. ' . ' Lo Lt . - L I B . + A oam e ry R, sl-\ho -
- . Y . b s . " ., o - - peer e ot -r . g '4s 0."’ . DL P
. . . - oo [ + - Y
E el v . e V ® aeey bk 0y ! v ‘- IS Bt ‘\tr-f'gs{»'.‘s"-' NS
. . - " e 1 A Y.y, ] . : ' Y (= a8 . | h"}'\ L
Al " AR AU A L ¥Ved - .r PP Poa " T, Tt - LR AL L
[‘- . ' . . R | s LU L . P - re - ".,s H B “ for JMrEF, o4
i . L] ’ N “ I T :1' . . Y T ve, ‘.\“lf e L "N
’ - a : . wre = : r"o'( ' R ’ ' L .'"‘r.;. ’41 P :‘.J"J. ‘
. ' - v . . ' . - .
. T 4 . ‘e ' , SR L - . ' 2ayy e T - (rwN]
€y . ' 4 + . . WA . 4 . PR e 2" ] P 4 - 4Ty, e lh .
' | o . ..,‘ - . = 1 ' 1 a P .3 - Ilq N Rt PR R
14 N . . ' . . ' “ _ . ' e M . . " . _—
. a - . . - . -, . .ot . . . LR Y PO - .4 a " u ‘ ‘- .
l." ", ' - . . et - ol LS | '. : N tea . “a m o .'.- s v 2 ’ i e v md
LR . 4 o ¢ - ‘e > 1 1% A O
. ‘ . s b =" » . .y v $Y% Y} . 'y e - . -
- & N . - ’ - 0 . ;‘ - ' . . ' o [ “ " LI LI .?
{ L |',. " - . b - . L ' e ‘. o . e & o . . . . N 4o 4 h oY
R . = i . CRE . R : r N RO L S T Pratt b N
' ' ' - a s ':' * 3. " . .~ . L g . v . N | T IS 2 1re., " . = .- o D™ -
. T ‘. ..- . A -t (- . LIRS -.i-xl"\'._-- Tots . LIS A T ’
;-.. ’ .- . > ' ‘e 0 N - \." i . " ! o & 0 .. - e A - 5 S N """. !'"‘:[J it R S : ' Y o 2%a =t
) - . - ’ . - - . . BARER T - . = . 4 oL s
- . ° N 3 - . . . ‘."‘ . vy v - v L] y .‘- - - L ] ). ""' '\. ‘ F ‘e . * -~ .. . ., v
L /. . * ’ - . ’ - . ‘o aNe L 12 . 4 4 ' - Ew o' = LI
- ' ‘ ' ‘. . ' - . ' - - ' . e " . L . e ' ' " p . e
. . . - ; . ' - . - r o+ B . -y i 2 = .’ EEPEE BN . oAy ' ) ' - PEE S | ! .- v o .
. i . - . [ . . . . . e & . , . ¢ . —— . - - 4 - - - . r - .
D o . . . N .. . . N Y . . . . . { - VYL ey . sty cu g rorte ey A L LI 1
v, R ' . - A ' . v L. - .4 . - 1 . . < - 1o - . [ Ny . v F] ‘ ] r . oy . ~ -
. i ' . r’ - ~ q - . - ® *
' - | . , X Coew et . a - cqeh - . CRPLIN PP » » . PR . ")‘. X ljﬁ. . . v S e - » YN " T Vet
v . - - - i . N .ot f L. oy -, - web-rap F v Py . . - ‘ . a oS- S . 3 . - ., . 3 . .- . ' ) LRI BN I B i " -
R . . ' A . PRI 4 O B P L I N ‘ PR . e - .- “ s i - P, STl ' 1 a4 L R b JH B T s Ay v A B 4 "
LTt PR . . - - - .o i w At . L rg . ~-¢7:_‘ .- ‘ia © w e N - . " e R -y 7 L SN S P P . ' L -
-4 Mat - L N T TR BN ) L N SO DU R DL BRI I R DERY DO S L - . oo PO PR RN A RERA S e I . B R B R LI

FlG. 4

4 . .y ey wee -

4
e e
r
. "
a0
- N,
.
’
. 4
' 0
v e -
LI '

Gt g

v, N rYg Ty
-, Ly

. -
-

i -‘-.

. - 5.
R

'
* 1’1?.',4 "4

»
PR
. v,
.'_(_.
4
--c"-
y o

&4

-
»~

. ,.-ﬂ""-

0
‘e

.
a’‘e

U

AL B ]

Sy

.

-
-

-
-

-

-
“ g4 *

- -
.
.
.
.
. .
- . -
"-v-.‘
4 e '
.
. 0
. .
a2
..
.o.‘.
“ e
- .

.
“ro#
- "

..

)



m‘|ll‘l!l

~ar

o KA LS

IIIIIIIIIY,

/
"
=K

N O N

T <« Y

©

I
;

18

54

— VOV /!

"/

[

o R

7/l L L L
12
12
54—

16
|
7

1

I'L/
I
X

"l"ll'ul,‘lll'

Qo

1

I
o TR

oy g JhEeepenmy WiV T

IIIIIIID.

X/ L

18

<
(9

‘/l
t
l
X

Y/

L4

/L Ll L L

20

l .

-

e e e ey —vimiie - . I‘-l-'l‘.l..‘-!-!-ll'”.lll‘g'dﬂl‘w.lnllﬁo.' i W

i - — - LA
%.ihﬂ(‘d“"..' " . .-.‘l .‘t L
L o L LR N B N | a"

- " P _ w _v_ v _w_

Ip.'l

!!!!!

-~
-»
v
-
o
-
-
.
-
» 3
~ .
.
v -
-
..
- = “ .
) LY
“n - 5
' - -
- I
- .
. ] .
. - - -
4& . .
* . - - ° v o~ - -
- . 1) - -
- - - N - - A -
- - ' P4
' Y Y . " »~
- ¥ . « O - . a4 =~
Y T RN - =, Yet . . *
4 - . - - - - -
. v - o+ - - ~ v
2 e - K = A .« _ o - .
- - . v, &~ 4
. - - . - Y - LY
- - ~ -
- g - . ﬂ. - *
L J N -
. - . . - v
- - IR - L
- ., C - - ’ . -
-. : - - . - -
' LA -~ A - v
. - o .iQ. > -
. - - - -
B Ll I PR
o T iy b
P ] . -y - . . - v - a -
..... " m . . .
- - LR - - 4‘N IIIIIIII [ T
- . .
- . . - e
-4 . . ~
-
,'..l . - “ v - N -
] - . . - r
- -y - » »
v » . ~
. . . - "
L] -.r.. . . mr - RLE TR ' . *a . . v Y . .
. . . . -
* + A - . e s s . oL v , . - . KX
. - - . ~
= s - Tao -
L “ - 3 e -
- - . '
? . . - - ™
- - - . -~
] ' s " A.‘.’l y . <
g .- - A : -~ »
. - - &« I» ' - - . -
- - . . >~ ? . . .
Tew v e - . - \ - ™ A - + 5
LA v‘r - ~ . F e d = T W -
. . Ofrt @ 8\ A . * .- - - - -
- a » " -~ N - (] )
Ne ™ B % u =" sgh -t - L ] ~ -
TR w - - . - . - . -
...... . > - S - mom
I BT - ’ -~ C
- - - . . - [ T S T T
[ R T I L] - - . -
- - - - - *
- ..‘-r -Qrd - . - - L]
.- - .o R T 3 -« -+ - -
) = » § - - - la- - e A -
L™ 't - ’ g -
- . - -~ L] = ’
"V w - .o . = .
- - v e -~ - .o - - * - -
- 2 - LI - - a4 y% &4 . = A& 7 L 4 = -
- - . ’ - & - *
- L ) . . L] L] - .~
a ‘- . ... - - =
a . - . . - .
¢ L - - v - - - R S
h 2 = - N . - - - ’
- v R - s e . * P S e L A ] .
| - - - . ~ . - .- »
-~ s 47N - - - - . - 0N -
nw o v B | - »
t] . . L4 . - >
» . . t - r - A -
* - . - -
=T, = s & ~ ] - -
- R - . -
. « - i ' \Qq -
« » + . .
-t a. - L3 s . a» @&
. . ~ . © - .
¢ N " * . L .
“ . . - . -
- A H ) - . - - -
. e y " - -
.. -, . - 7 . v’ -~ .- -
. -l » N P ..G - l“‘
LS - ..
v + B =a v e = - e - e, Wt
Afl-.. - o ol \*2-. * : Y r a ¢ - DO
11’.“0 4 .1 '\l\i U S - N - - . -
- B - - "
= ..l. ” .‘\...’ . - &
5 > a8 s v
- . o
. - -
.. —
..
L] -
. - - F ] / - "
- . - . -
S . . . L SR B A .
g . - -4 L
- f. % I - Fs - - -
N v « -3 v . - - A~ . >
R D e T - - r_ s« & -
Y _ -y ~ - .-
- . - - ] . S 4
o - . . . .
- - - N7 o ~ - - -
. - U 4 s e, Y . - > ="
- e . - - S
- v - . - - " -
-, » - - - - »
-~ | I - - -~ - . - = .
- ) - v -~ &
- . - - = = = L
. . . .. . R Y " v -,
- . . . .
. 3 - \/. . .- '0’ Y .A.!l ” L - ' .
.. T ~ o » B L ) - % - - -’
.0.. L lbi '\. L - » ’ -
v « e -
w. - | .1- a L] - .s - \A - .
. " . | I [ | 4 - - A Y Y. = -
L SR ~ - - .!!- N Y -
- . -~ e - - .
Fa - ‘e ‘ - PR R c-
. \ . . . -
vc-z,.....a A = ) . .. . - ll‘ ] - .
> N ] . " ay - & A -
B R R g - O ] - et .
- - T hegn # - . -~ r. v - . . L -
AL e . L . - ¢ ¢ -2 . - .
} = & . [} -~ . " . 4 -
/ - ‘ . - r » . . v - - =
’. . LY . . - N L 4 . - - - 4
. - - “ - - . L - - - - -
LI . v CO T - - L
- oy = 1 4y b - »n a_ -
. . . - - . - L - PR
. s e -’ - -~ . - ” R :
. - v oA N . .. - L
s, g -. L - S S . >
4 = | . - 'Y - - - = A ¢ . v
. - -“ 1 - r - »
- L4 . A ) - v, e e A v iy . > .9
- e . . . . . .
. ‘- ' . > - . . - - . - -
- fo r . ~ 1 LT
i . a ‘ > .
- r - s r | *
' v M e o w g - -
b A .‘ - .Jtr s‘l A. - .'- .4 . - &
- e | . - - - - - . ’
- i ti) - - A .
-~ . 0.. FRN » R v, =
-
" .. a-* R L + R
P e« * a-qy - - v
. . - ~ .
..1 .- .-s Mv- - .v. N - al. -
- ry . « £. ¢ 3 a ~ “ - - D
P e . “ . . - '
- R L ) LY . -~ 4
- -~ - - - -~ v
. . -
Ll . :u- -lﬁ. - v.l
. -l.;f.- ~ . — -'n nc..... L
.-- \f- ¢ . \l v ~ -'a ‘.l’ -
e .‘ ‘* L4 -’ - - L 4 - -
+ J . - o
ﬂ - . '.- - r L
. . » -
. v
v . N A - - N
.. P .
. -y — - -~ [ ] -
‘ - - - -
» -y - - -
Al - - : v .
- - [ [ l.l
. : .
Feler 1R - .
» =y a ]
~ - . ]
- - - . ~
e m’ . " .I. .l.-.‘ e
. L ' “
..s Ll | - Y
- . > r
.. R -
. )
. '
' - -t
¥ o
. : ‘-
. -y
o, “
] ' - -
. .‘.. ‘ﬂ -
- v ]
R e B - -
* . L 3
4 . ".
- -
.
- *»
- .
-~ .
. -,
. ’
-
' t
b ™
| e .
. ve
- -
. - -
v v .
' .
e m 8
- .. '
- -
+
. '
T«
- - -
- -
- .
’ . -
o A
- .‘c -
- -
. . . ..
" \J!; -
Ao & - .0. . . .
. v N - . - -
. C - - - . e & .
Y & - - N ta . -
. . . - . . - -
.. ..... T . - - _ T I -~
ae - 4 \l.c. R -,
- - - . - 3 L
-to e . - S~ a. w At -
- - .. ‘ - - .’ v - ., > - - -
e > -y \ - 4 ’ ‘5 -~ ° ” -
" e . T "V - - - N\ . " , - ~ .
P - “ - . - n o - -’
- - - ’ . .\ . - . -
P~ . o,y . - . - ’ ~
L LI - > - *»* " ”
» - 9 F ] .- - * =
. ¢ 4 . et W
. o, - r> - -~ ,
. P . - -
» - - - .
> = s & [
~” . - - - - - r ’
......... * .
. .- *
' -
1 . .
. n 4 -
Yr - > .
R ] . - - ’
" = - - v -~ - . 2 - -
] rP '
L Y L s e e e e CR S
- . - . - - - - . .
- . . .
-
lli.'-a * ‘.. '
.ﬁ! * 0 - .
Wkt LT N .
. . - -
. f.' *
- < \ - -
- y ¢ m e P m .
. -
K -
~ .t
. -
.
'
) - t
-
R4 -
- v
. v
. ~
v -
.
“~
* .
‘e - - -
-
e -
- -
‘e - B -
- N P - 4. @ .v-’. - ‘e
- a * agyep S &L - . s..\.v DR ' 4 s 5’. -Ju‘ ) 1.\
- - - - . [ - . - - . .
APC I I TE 2 : ey, r ' - e e SICPAORBVRL JE 0 8 %M. LN ey N
w w» A % ¥ . A w. r W & ’ S 3 B R @ T W a'w



£ .
20211

" -
”
-J?EE]

-

)

— 12
18 12

COSIIIIIIIY

ey A seeshad W D =——————r AN -
-y By gpelsssgel T G4 pppes——— el

77 A LA

e
b XD AT Bt b

gy~

B

-ﬂ—-ﬂ“--—-_-‘ﬂ-ﬂ Ay and seh deisaalEe A0 GnP Seppesiakil 4

¢
.
| : 4
} | ' } )
' ——
s o ‘I,ﬁs;:EEE;”’
. o
‘ " }
"
.
~
. -. - - - 3 VR WA B ose Aed A epeed T S ,—T. TLw gty Y - i P . .. .c-.-‘--' s - A atew " fwl' w vy -) . ".f "y . "'-i (-.v‘ }Y' - . -l .--'--9',1_. . - -“- -.0‘.-4 WY A b om e - oW -
?"r-lt - 4 ‘ . ” - ’ y " - . ey - N H . . ..‘... -~ P . ¢ - ‘:_ PR - ., L e ° " ., . e - LR 4 * yr~ ¢ * ) . . . 1.- . ll» .. . L e Ve
' . ' ' ' ' Ll B . .. . 'r,- T ‘. ' L " r‘l. “ T N ! MRS U LA il * ) "* . Toa N ol
. . X . . . K
“1 4 " v e . . b L ; VUL LSRR L ""',"‘«'_.- _ . IR S B D o . PR
B Y A . et - ,"."- .- 1\ - oA .. "“‘_ . "* '. ARy LT e e " )t . -
. . ae ' . . . . : .. - P . -tm -
H .’ ‘. - 1 . ' . '.} “I :. ,"n.\._ A ', ’.‘ ‘(\J- o r L_‘ skt . ' 4 TR L S L L PL L st ¢ ‘l - " . ’ (P ol
. . « P L T R I IR S L - Ly Nt aery iy wr e, 4 00 ' 5 , . s - .
2 ad % . ‘ . Py e et LI P oi bl v valfe P A ] N I R S Y .. i . PP "
PR v . A 4 nta e e e e e e - L T TR A R Rl P TN . . ‘ .
_ . . . . .'A..‘,-'.- N e . tda .. SN Rt ee, ST R i a P e . ey e i » . g . o ) , e
* ' . e - P ] - . S Lot %3 . 8 ~ ..
’ L] N . . N,p ¢ - . T 4y ¢ - - .
oo o 8 L . L i - Y L TR LR K P A P A S e ., . e
ks PO ' ‘e J‘ " s M re s 4 PN I @ o d_ L. = o & . - LI . « 4t ' .
Di PR * - . . v 41 e ¥ . -t .s s P R L .1 v s &% ’ ’
r ' PO R LN . . 2 'y a ' . v .
o ! ' ' - . . - . 1’ v . . N s e v - -
. . '
150 - « 19 . L . RN 2 . s . T P " a2 S SR - " . . * e
v, 1 .. . r LIRS . . - P PR R R N B Coeoae1 N L = P 'REEEE WA ‘f‘ S -, e ‘I‘A‘Q L . »
* o * - - ' st = LA M 1., T C 82 8 e q 3én,, A e S * N s 4 ﬁ‘ . Ve o w® ol e e, '-. -~ * '
‘. .. . ' ‘ L I DL .- - 8 '!‘“" ’-;/ -b") s ey VL r e 14 r o, " n‘: - LTt - ’ ...' o
: : : . : ! a4 L I ‘s w - DI SIS .. ) L . us -t
- v . ' vooa * 1A T ey Ve asag -~? [ - "‘.-.:‘ 1h .. ' . B 4T R fyoe . ..
. o - P IR NI T . Ty~ e . - « w 't . . .
o >’ 15 N A L Sy AT “~an, . 7 . o - . . * . . .
. - s Y Y L. . - LN . . Ve s g - s n, " . v s sa .
PR | - m oA P . 'S e 4, . ' r O . r Y
' . . ' . - .. .t <, R N Ap-nr . L. .
. st P . PR .'..u . . , - .
- - .. . .~ e ' - ) . -
’ - L] 4 - ' ] -4 - .y .
* ¢ v Sgd . . .
. ] A . Y e N . . . Y - 4
» . . LR B LI . rap Ive - ’ s . . . - . . '
. “r ot = . Yy ot . N . - » AL R . ’ 0 - - .
- - s . ' . . - -yt et ° P - . . .
- - P N v 4 485 4. - . - .l‘ e >
- v - - 44X - uw .- . .
. = s - s + LA | [N . . '
. . aly - RIS va L g . S
N ' -4 ¥ [ IR ‘. " . .. e v
L . W ‘.. ~ " oo ey . N 4 ' ‘g, v ' - 3. .
. ' - . - " 2 “ . s ' - ’ e ; -
. . . . . P .t -~ g "‘ - 4 4 - N .r - ., . - . . - 2 .
. D i atev e s, L . e pe " orw. o vl v " L N '
L T A L P = o 2077 30 " r " “«» 1 % e -'., -t 't
- "o : | ’ P oLé," . . B L I ] - . - T e o N " ' ‘ .I‘- . 4 s 4 + .
. I BT I . . PR RELD W' e [ e v, vt 06y R i YL L .
. 1. . - .. « * - Vo4 J ' 1.." ‘« ’ b -~ t.a - 0 1 v < - *
b ] =1 1 ' h o - - B e I. L . . ‘-
» a -, v £, - - N R o -1 . - - s "0 F] FaNS .
- e Y o + ' - L B . - \ow? . . » . . '
' . - . s D 1 . v my -~ . . - AL LR ¢ - . .
. " - . ‘ ‘,! . 4 a ’ . -~ -« * - . " ' - ' 4 - - s
B ' . ! ’ = S s N - S . - Tio ne - : ‘e LRI .
‘5 ey . N « 1 a1 = = oA . ‘,-\_ ] ' L e L ,.‘l,,. ,‘1 eprt S we Pk . . . T “ o 4 - <« 4
- . . . . - “
. 4 iy e . N PR TR IS N T R W I NI P S A WL aas .
. . . N . ' « 4 Vet tt - RN ' - . . i L N RS SIS R A . P s % . -. s Y .-
. . s S . ' AR R O . N L e Xt r .., s Daw .
- 4 LR » . . - . ' < ' B LI | et - P ' - 4 N ' ' ." .'<‘..' ot
. . e vt ~%r - - . L ' bty v T | - - N . . . : L -’ "
] . A . . PR ‘- .9 " Far TR R 4 . \-'.‘\. - ) - 4 P A & s ¢ 54 = .." . - L IR > ¢
. - - 4 - vyagy - L e " . .’ ’ o d [ - ' R A R R . . . L LV -
' - . . L - ' MU . - L B ] . ) . b - ' ' [ 4 LINC IR B L Y .
' « P . ~ Y . . a 1 3
' N - f.;‘ b “ ‘f v e * . . ] ’ . . - - s 4 - . " ' - . L .. “s. 4 ® - . 4 .
. . - L8 - . 'l L | LI Y . " ‘. . e o’ . - . > " e N . .
’ . SO . S v i S . :
. v . . . . . ‘4 . a® e & Yoe e L “ e . «r " PO . - . ‘ LN 2. N . - «" - > .
- s . ar " et e v Y L B S - 1T . - .’ . v I » . - - . ~ 1 NF . a
. - -. 4 M L + ‘ ' . ¢ o PN - . - " o. s 4
O I - A S R Y DT . . ‘ , L e SRR B ' T e . ,
. - b - ' .t -" L ';_ - . - ' L Ty . ’ 8 . . . . LI -
» * - .




- e

r &
~.% 4
t,' | X RN
Tt “
‘l"-
« 43
T.
Ja ‘end
’ ~ 1
L
$ *
' ».

.
‘v
'
-
'
.

16 18
e

Y el

B0 Wy mbivhammy

14

ﬂ-ﬁ_ﬂ--ﬂ—-

- - LI B IR g - “rp & - 5 ypr- - v e g S PN P L I R B .' ~ ¥ ,,:.. -
. . » l, 4 - s * 4 ¢ ‘e l,“' . R o, . . N .
4 3 4 s 4 ' . . ., . an . . b e . . . RN
‘ L B ‘e - N - bt 1 ' - . . A
.. LIS {4 = - 24 , [ .~ e ru o~ . y L e . .-
. - ¢ .~ . DL T B - a - e v . . , . ) .
. » ..- . - . L™ .I‘- P ' . 9 L , Al
. . ) .
¢ .. B . . r o il . .. X
\ v . ... . 5 I.“ L 0 . - c ? = v - L
’ L . . ¢ 1 * . .. o . . . - . A
1T L] ’ Ty ‘4 g oq - 4 . ' . . . . )
¢ « 4" nd - : . - . . iy . L
. 4 . @ L] ’r - L% IR "oy - . - N e .
g = d vo- 4 o Y S . L. \ , . ) .
- .m0y ' ~.n LI 2 ’-"e [ ' - . .,
! N . K R ,
* ’ “ . - & . . ) . . .
LI | P . . . . -y . - . .
. . )
' 0 « 7 . - B At v N
4 ) .. -8 ‘,'. v >
[ ] L L * "o L. v o s . .
. . r =, [N " . great . , D
- T ' 2o es = . .- . i ., .
) o L P ; " . . ="
. e PR P ' , ,
- r s - R .
e . . b S I — .
‘ ' » L v T J v ' . . . )
- - - ‘ - . N k' - .
. F L . N r e ,
. .- 0 . Y -4 v . . .
= ] F )
¢ 1 - « ¢ . ' .
' - " e . - -
f ® . o ! “, - . - .
i o ‘ . ‘ ' e, '
' bl e ¢ - - . -
P . . )
- T e e om . )
' - . . = . )
- ] B 4 a
T . -, r N . . - . .
BT S S . . . \
¢ = = a4 . - . \ .
P rr . ' o e
« ! T . - v - . . .
! - 8y 4 . . . . < .
. L]
. ' v . . , . '
L) - v . . - - . . -
r L Y M M ™ . . .
' ‘ L m . . .
' - [ . " “ .
. 1 . T . . )
' . . ' - i )
€ - - e T - - -4 .
] . L 20 oo L N R . .
. ° -, L . ) )
- L3 - . . h R
- - . L] . P Ca
- .l ! : - .
. oL oe o4 . -
e v e, 2 -
' * N . - . - -
4 et . - ’ 4 -
T Yo T M . . .
s . LR ) ‘e * ,
- v " R v . - -~ 1. .
1 . . - L] . e - N .
- ' . -~ P - . .
2 « " . N . . )

e be o gk f ¢ ——Af W ——ilis r——— 4§ - " Y

“_--—_-ﬂ—ﬂ'

el dgh Wy = m—ey eyt W AL
e .

PO .- = = mpycem gredh pp =y > v

- 4 \ . vy . L e, . e RS . . e - = L .. » § 2
>y * ' L BN A L t g e s ® PPN -0 L L . v " '
' st =8 P, U} 't 0 R Y Ay e ot - -*r-pra N B I
, S - as . . ELow e a. =m0 ' .y e, v C- ' . LIRS v 4 '
- R I L I . PRI ..-]“; . » . > A%yt -
~ ELE AL R EERCEL L | v o ~ - « 4 0 + ¥ 2 pd * v, AN s PN g ¥
v e C S Y 4 : Y.t L " . 4 20 oM, 0.4 Lo b fad ' .
rrT oA v DR ~ P T . . P - o4 s " a . - .
' - Y N - . . ga- e '4‘""'4 L I *r « W@t L me o a g 8 - 0
. - 0 o n . ’ . ° . ‘- . e b H ..'..' L TR BE L . oa N .
| I . R B B S ', . - .. [ . -y v L S
i+ - ’ . . ey . . ‘ - [ P IR l". . # cd oy - L .
. ‘ P . - . an . . e e - ar v 4. . - s s 9. .. -
LIS . - . R ‘l.\'- - . *dF > P L A I EE B B
. s - . I ORI I S -2 a ., S P R Y - - L s
. “ [ - . "L oA vy PR . . r . L] . " . ’ - P -
o * ! . ... v N R v L. - T p ! R . “ Py gt 1 . '
. . - ' L TR O ' r e qa « ~* Ll ' - - Ve T - ;. - AR R .. -
N FE X . - . v . LI TN . I C] .
L L L SR T B SRR N . . B T B - - . . L]
o o v i IO LA X2 K X T - . '
. - “.9 . -yt L N < Al L a4 r o4 sy r- . -
4 . g == "oy Wi oy T4 4 e . ' e Rt . ’
T ' ' 8 . A - .
' ] ' . RS v oAy ' | a4 a? o . 4 '
. . e - r - . L | r Y s’ LY ' Ve Yoo N
¢ o 'L - .o gy - LT . -
= - .o ' . - CE - e . 4 m ™ ’ . v Wy N I
- . ., . . * . -3 . .o 1., e ..
- . N “ . R » ' ' L] ...("c.
PR - .- . ' ' ] : DL L ] Cov o h ey - B Y .!v’l..
o - . o . T - .. PR I
- . ‘.- - wlr o & v U IR ) e )
, » 'i 4 .y * e o .y a ™ P = f AR YR
LI ] " 4 s 0w L] R | » P (I " ‘.
’ . - ' 1 . ', .
- Y e . Y . . .4
. ' - ' .. P T. b,
‘ . A A - . 3" . .
. P2 . PO ' . - b . Y
- v e . L - - 4% v oa - ‘e . . " + -
. . ' - ’ . S N S L T EPEP .
¢ - | - . P - - : ‘ 4 - VR B
- . ' . - 4 LI LI - . .
. T = . 1 - . ‘et » . . ; - . . N
- . ' - - - . - . ! 4 - .
' *r T . ' . B . '} .'s “a -
. i . o ) ., . e AR ' - .. . - e
- . Y. . . . « ! .. .
+ - . . e O Y . . . S
- . ~ e Ty - o, - .. N A I . ey 'y ey .
. e oA ’ - - . Lr - N o LR . ' .
., - . v o v v a . L . . . . -
. e L4 v . - . " . " Y
. ’ Al T S . -, LN
. . - - L . . L] ’
. . - el wX N o % - °f .
‘ - . * v Lo - - . ] 'l s . L
. BN Y : . . . “
- . - ' T . . . & - - . ' . -
. - v .t o . + - 4. « ) &+ .. . Y . L
. 4 “ 4 1« .-, ' C 4 - e -t . - <
- . . P - - ] . T 4 - ' - wr - . . - a
' . ' ' . £l s .. .. LIS .
. ' . . e L LI LN ' L | Y Ll . a4 ) F N N
» n * * . . .ty . v .- 4« 2% 40 g - [ 3N hw e + 4
- - P . - % ¥ “«n - « 4 e ‘${\» . r
.’ ' L . *( . . v ' e - a. TN

<

TR,

[ BN E L B g
‘v

LI B | .
r ., ]

t .
N LI
rro-
l'y"J
. b4 oy’
Yo « b » -
. » [
D .
LI I B |
PR 2
* LR |
. * eow
CE | . ¢

.
r < 4 .
e

- N as
-

- '
- ¢

- e ! ‘ -
L N
L .
. . .

X asang

. « 7 -

-~ - .

s b~ d

. ]

. .
¢

= [ ]

O

qu,
]

] .

‘. .

., e

' - -

T B
I" .

-~ ) .
v
. ?

2 17

P T

» b,

' DY .

-t a = "
-

. -
. -

]

4P T B> - _‘--

. e .

o PN L4
LR racr

L | L
L
o a '

. . Al - ¢ -

rd- Y 8 "
b e . y -
L L .o

LA L N
..c-'$“. .

L p = & -

v Lt R T T

I 4 t .4 2y

‘o [
oy Y e

R B . e
« S -

2 IR - - 8y
LN g LI
] ' IR .
> » .
' - iw 5
' . .
. '
. '
. ' - '

- &~ .

'R ]

. ad. ot
‘<.1 e e

" LI

] 1-

LA

- .

L L]
L 4 ..
Lo .
e LAV | .
Toor )
v 1 - 1
e L]
. «V o
v b 4
l'. '

l".

g - ¢ "
N .

' . s

< . . =
-t . Y
. Y.
..
F R .
-

v. : '
" v -
« " - -
> .

« %1 'y T e o
LI L S

. '
»”
r
..1--
v
8 .
e
[

VL LLLLLLs

)
i
i
}

.
Y e v m . - . = “
Fm Y - -4 ’
- 7 - ' . .
. L .1 .
N . -r o8 -
\\~‘| . ’ ’ .‘ - P
* L T wa - -
L ' < * *
® 3 a 5 $ = . .
' . PO 8 . L - Py
4 ' . P -
1 b omos o= o= 404 -
4 s "0 P, g . ]
. . - - ’ . L
. &3 . T 2 YR ’
B LI D I 4 -t -
[0 e ¢ . e 3
B s ¢ . - . -
«q B . ] t
1 . v,
“» - ‘v - v
t - . 4 )
~-hr - 1 -
.o . r .
- .".‘ »
[ . . 4 a "y
! ‘
v r, P a1 e
e .
a r v £. .
- . 2 " . s Y@ - N
P . 3 A . ‘
e 4 /.t -
fr 8 v’ . .
s o ™ " e
F L I .. a 3,
pe .. .
L . .
’ P
. ’
T - %
- - -~ - LY
- ‘r . «
4 - ’
. ’ . -
a ) »’..'r .
- . . > -
L ‘S . -
¢ - - 2 -
.' - . .
. d '
’ . . .
. . .
' + r . '
T SR 4 “ .- s = .
- '
. . v
. e T -
R - .- . '
- . - " r
L B4 '
4 . . ' P
' P ' .
» . '
R - o P . .
R | ;. ’ . '
s

-
.
-

.

-

-

T J



40
OB

34
58

40

12

S0
28
32

22

30
56

o0

20




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - abstract drawing

