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M. M. Chernykh, ¢ . A. Zagoruyko, |I. N. Zagoruyko
Kalashnikov Izhevsk State Technical University

Enhancement of glass fusing colopalette by using glass frits

In this article was considerethe possibilities of improving the aesthetic,
technological and economic parameters of fusing by using glass frits. The
algorithm of getting new shades of color by mlaiered glass frit fusings
shown. Technological effect of the factors on the color characteristics of the
resulting material is revealed.

Key words:fusing, glass frit, color, colaroordinate, transmission coefficient,
transparency.

Fusing is a popular technology of the hmgylnality artistic products producing.
The technology provides manufacture of the colored glass panels without the us
of traditional forms of stained glass in the profile or binder, which significantly
expands aesthetic possibilities.

The technology of glasfusing got a new development impulse in the 1980s,
when the American company Bullseye put on the market series of compatible
colored glass, that quickly gained popularity, and nowadays fusing is used for
producing a wide range of art products. Many masite Russia and in the world
use this technology, constantly expanding palette of decorative techniques. Fusin
is most developed in Europe and in the United States. Companies that manufactul
glass, (Spectrum (USA), Bullseye (USA), Uroboros (USA), Moréitaly),
Vidriarte (Spain)) pay much attention to the expansion of decorative techniques,
employing glass artists. With a variety of techniques can be found on the compan:
website, as a rule, these are illustrated descriptions and video tutorialsepitiyst
step instructions on creating products or effects. Such advice is significantly
expand the capabilities of novice masters, but they are generally applicable to :
particular case, but this is not universal. In Russia interest in technology is
reflectad in the researches of Dayneko V.V., Zemtsov M.l., Litvinenko S.V.,
Surnina N.A., Sadakova V.VChernykh M.M. [1-4], and in works of other
authors. Their work is aimed at improving the design and quality of products;
however the aesthetic possibilities tbe technology are still not fully explored.
The most of the literature resources are descriptive and contain no evideeck
recommendations for obtaining products with predetermined aesthetic properties.
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Nowadays, the majority of fused glass has aaiwopattern limited palette of
factures and textures. The col or pal
making detailed images with tonal transitions. Another limitations of glass sheet
fusing technology connect with specialty of hand cuttifeo{e J).

Table 1.Comparisorof glass fusing technologies

Produc Fusing technologies Fusing frits technology questions thé
characteristics Sheet glass Glass frits require research
Aesthetic
Color The palette is limited by thg Wide palette of colors is Layer thickness, frit size and

nomenclature ofompatible
glass. Layered fusing
increases the massiveness
products

achieved with changing of the
monochrome glass thickness
or color frits mixing in various,
proportions

multicolored frit mixing ratios
influence the color characteristics of
the fused material

Texture Determined by the A variety of colors and Frit size and application dsity
nomenclature ofompatible | patterns that element is the | influence the exterior texture
glass. "point" are provided

Facture Mostly flat and smooth. There is chaotic granular Frit size, temperaturBme processing
Relief texture is smoothed | pattern of relief varying mode andhe observation conditions
in the process of heat degrees, until its smooth. influence the surface profile and the
treatment surface perception (relief, rough,

smooth).
Pattern The mosaic consists of a | Color transitions and, halftond Technological factors obtaining and

plain local spots.

image are achieved

obsenation conditions influence the
surface perception as uniform, motley
or mosaic

Technological

Detail

The possibility of cutting

Frits application alog the

Frit size influences the minimum size

geometric the glass is limited. contour of any complexity an¢ of the spots and lines, clear contours
Complex shape details size and the design of small
should be divided into partg details are provided

Economical

Glass Approximately 0,7. Approachl,0 -

utilization rate

Depends on pattern cutting

Thus most of the limitations that are typical for sheet glass fusagbe
eliminated or significantly reduced by using glass frit, which also willidenably
increase the beneficial use of glaBgy(re 1).

Figure 1. The use of fusing glass frit to create: a) higtitailed image "View on

the I1zhevsk pond embankment”, the author Nasibullina A.A.; b) relief facture; c)

decorative texture.
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Color gamma of fused glass is the maeearch subjedf the article and will
beconsidered in detailater.

Glasstexturepalette is limited by homenclatutieat provided by the industry.
With the help of frit there is possible to obtain textures with different pattern,
element of which is the spot. Changing the size, color, thickness and crumb, a
well as a method of application can be obtained a largetyarfegtextures. The
main problem in the product design is the unpredictability of results; the creating
of software for visualizing textures will greatly simplify the work.

Collection of relief compatible glass is very poor. During heat treatment relief
facturecan be smoothed or completely melted. Whereas the degree of facture relie
obtained by fusing of frit depends on particle size and the-tem@erature
processing mode.

The majority of products that are produced with fusing have masdiern
consising of a plain local spots. Glass overlay provides a gradation of colors, but it
is rough.Continuoustone imagemay be obtained by using frit. For getting smooth
transition is necessary that the eye shouldn't differ seis formed by frit. So it
is important to identify the frit properties, the method of its application, as well as
viewing conditions that provided desired perception of surface as homogeneous
colorful or mosaic.

Specifics of hand glass cuttingfluenceon the pattern of fused items. The
high laboriousness or impossibility abmplex contours detais the reason of
dividing into fragments or simplifying details.

Fused glasscolor palette significantly limited by range of manufactured
compatible glass. There are high demands of such glass for guaranteeing produc
quality, first of all it is especially compatible thermal expansawefficients
(COE), as well as resistance to crystallization in the range of processing
temperatures and color retention. As a rule, glass of different brands has differen
coefficients of thermal expansion and cannot be used in one product. Consider th
glass color palette System96 Spectrum (USA), which is one of the most popular
The collection of glass includes 50 items of transparent colored plain glass (some
of which are shades and colored one dye in different concentrations), 44 non
transparent plainc ol or e d gl ass, 11 textured
cOpalarte (stains), 24 gl asses with
having a texture by overlaying color elements (glass chips, stringers etc). Glass he
a standard 3 mm thick astdme glass is also produced 2 mm thick.

Despite the fairly large range of compatible glass that offered by the
manufacturers sometimes it doesn't satisfy the requirements of art products.
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The distinctive characteristic of glass is transparency, which siéoyanding
color palette by stacking sheet glass of different or the same color. But multilayer
glass fusing increases massiveness and changes thickness step wise. Using of gl
frit allows accurately vary the thickness of the glass layer and the porpoft
colors mixing. However préusing exterior doesn't provide information about the
result after the heat treatment, especially when frit mixing of different colors and
using a fine fractionTable 3. This is due to the equal exterior of the frit smeof
different thickness before fusing because faceted surface loses its transparency tr
is recovering during the heat treatment after facet fusing.

This discrepancy complicates the work of the master and requires
prototyping. The study of regularitiesf color formation during frit fusing and
creating the possible color palette (indicating the recipe its production) will allow
to improve the quality of products, reduce rejects and simplify design.

The objectiveProduction of new color shades due toirfgsmonochromatic
glass frit with different layer thickness and particle size.

Problems:

- Determine the effect of the particle size (N) and fused layer thickhess (
(except base glass) on the color characteristics (purity (P), saturation (S)) ant
transpaency (integrated transmittance)Tused material,

- Compare the color characteristics of the fused glass frit with different types
of coloring

Methods.

To study the effect of the frit size and the layer thickness the samples are
produced by fusing glagst on the sheet basis (Table 2).

The samples are made of glass Spectrum Company8 S80(paleblue), 161
SF (yellow) and 100 SFL/2 (clear) as the basis.

Frit is made by mechanical crushing of the sheet glass with thickness of 3
mm, followed by fractioation using a system of laboratory sieve with a mesh size
of 0.125; 0.5; 10; 20; 3.2; 4.0 mm.

The size of base is 30*30mm, frit strew area 20*20 mm.

The | is equal to 1, 2, 3 and 6 mmMlecessaryfrit mass measured with
electronic laboratory scales Acculab V610 d2.

Heat treatment was carried out in the kiln-D&-072 until full fusing of frit in
order to form a flat smooth surface. This frit was limited to geemeter of the
spreading withmouldof ceramic fiber refractory to provide a uniform layer.

After fusing to calculate the color characteristics of the glass with a
spectophotometer S/56 spectral transmittance curvds = fof gheed glass and
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samples of fused frit in the visible spectrum (€I nm) were obtained. As the
samples have heterogeneous structure, measurements were carried out at 10 poi
(for the calculations the average spectral curve were used).

All the calculations were made with the help of software for th&&GF
spectrophotometer.

Table 2. Samples for research an effect of particle size and thickness of fused
layer on color characteristics and transparency *

o 1308 SF 161SF
ass paleblue yellow
| mn;mm 012505 | 0,51.0 1.02,0 3.24.0 1.02,0
1.0
20
3.0
6.0

* Images of samples showed before / after fusing.

The results.

By glass frit fusing in the thickness of the material is inevitably dinendtion
of gas inclusions in the form of bubbles, as well as opacity on the boundaries of
particles. Such structure considerably influences the material transmittance an
hence its color characteristics in comparison with the homogeneous glass, whicl
depends on the frit thickness and the frit siegg(re 2.
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Figure 2. The structure of the material obtained by frit fusing: a) with2ZL.(0mm
particlesize and layer thickness after fusing : 1 mm; 2 mm; 3 mm; 6 mm. b) of different
size fractions: 0.1250.5 mm; 0.5 1.0 mm; 1.0- 2.0 mm; 3.2 4.0 mm for3 mm layer

thickness after fusing.

According scanned spectral transmittance curve of-lplake sheet glass with a
thickness of 3 mm there were calculated spectral curves for the glass thickness 1, 2 al
6 mm, which compared with the relevant thickneswioled by fusing frit of different
sizes Figures 3, 3.
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Figure 3. Spectral transmittance curves of phlae sheet glass with layer
thickness: 1 mm (1); 2 mm (2); 3 mm (3); 6 mm (4); and fissedples with: 1
mm (5); 2 mm (6); 3 mm (7); 6 mm (8) 50, 1,0 mmparticlesize.
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Figure 4. Spectral transmittance curves of phlae sheet glass 3 mm layer
thickness (1); and fuseshmples with 3 mm andparticlesize: 3,2° 4,0 mm (2);
1,07 2,0 mm (3); 0,5 1,0 mm (4); 0,12% 0,5 mm (5).
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Figure 5. Dependence of integral transmittancg)(Turity (P) and clor
saturation (S) from the layer thicknefsand the size of frit. For pal@ue sheet glass
(1), and frits withparticle size 3.2- 4.0 mm (2); 1.0 2.0 mm (3); 0.5 1.0 mm (4);
0.125- 0.5 mm (5). For yellow sheet glass (6) and fused frit Wifh2.0 mmparticle

size (7).

With increasing layer thickness and decreasing the particle size the transmittanc
of fused material reduces, color purity increasegure 5.
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The color saturation with thickening of the fused layer increases, but with the frit
size growing changes slightly (at a fraction size of 0.5 mm). For the frit size over 1 mm
the difference with the plate glass does not exceedFgure 5. When frit (0.5- 1.0
mm) fusing the color saturation corresponds to the glass sheet thicknessaf 3
inclusive and the thickness increases it significantly reduces. A significant saturatior
change and color shift to the achromatic that is typical for a fraction of less than 0.t
mm,; that associates with many small gas inclusions in the bulk matedathan
opacities at the boundaries of fused particles, the surface area for fine frit increase
substantially.

For the graphical visualization color coordinates in the space CIEXYZ is

calculated by spectral curvesigure 6).

Yool vy A
0,8
g7
0,6
0,5
0,4
0,31
0,21
0,11
0,0

yellow glass N \<3

161SF
[=1mm/
pale-blue glass /=6 mm

130-8 SF 5]

0,41

0,34~"

0,0 0|,1 O,IZ O,l3 014 O|,5 OI,6 0|,7 ¥ 013 Ol,4 O,IS *
Figure 6. Change of the dor coordinatesvith a change in thickness from 1 to
6 mm in color space CIEXYZ. For pabdue sheet glass (1), and fused frit with
particle size: 3.2.0 mm (2); 1.€2.0 mm (3); 0.51.0 mm (4);0,125 0.5 mm (5).
For yellow sheet glass (6) and and fused frit With2.0 mmparticlesize (7).

The color gradations received by change of fused layer thickness can be
graphically represented as a segment lying on a curve passing through the wlite po
of CIEXYZ color space and the point determining color coordinates of glass of known
thickness. Reducing the thickness leads to a shift of color coordinates to the white poir
and increasing to spectral locus.

The color characteristics for pabdue andyellow glass change differently, in
particular, change of purity and saturation for yellow glass is not so significant. It is
related to different types of coloring. Thgansmittancecurve of paleblue glass is
typical for ion coloring (the size of coloring particles up to 1 nm, colorant does not form
its own phase). The dependence of absorbamnceoncentration of colorant for this
group is expressed by the LambBder law, i.e. absorbance is proportional to layer

thickness of material. The transmittance curve of yellow glasstriking glasses
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specific (the size of coloring particles300 nm,color agent forms its own phasé)
this case glass coloring caused by color of painting particles itself and The Lambert
Beer law is not valid.

For convenience of use in a design of fused glass color coordinates must b
presented in a system allowingspliaying color on a monitor screen in different
graphics editors. The use of the CIELAB color space is most correctly.

Possible tints palettes of singler multicolor fused frits with indication of
components, their proportion and layer thickness allotwwraating the design process
and receiving a known result without production of experimental santatps € 7).
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Figure 7. Color palette of pakblue glass created by frit fusing.

The conclusion.

1. Multi-layer fusing of monochromatic friggroduce variety of color shades, by
thickness and particle size variation.

2. The number of inclusions in fused frit is the lesser the lgygdicle size and
thinner layer

3. Fusing of coarse frit (more than 2 mm) allows to produce color shades similar tc
sheet glass of corresponding thickness.

4. Fusing of finefrit (less than 0.5 mm) is significantly decreased material
transparency and its colsaturation. Fine frit is well suited for creation of thin tone
color crossings and elaboration of fine details of an image.
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5. For optimization designing process it is necessary to create possible shade
palettes for glasses of different colors and safenvfor automation selection of factors
corresponding to this particular coldfigure 8

( Begining )

Y

Determination
of color coordinates

P

PN,

" Is the frit size ™

gl

v ~._ orlayerthickness -~
i e ‘ limited?
limiting factor input \‘/No
Y
¢ ‘ The selection of factors

(glass articles, layer thickness,
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Figure 8. Algorithm of selection of factors which allow to get color with set
coordinates in color space CIELAB.
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tcOMYf tesMistcOdzj dadz” = o JHitshC dz2D jH st Bls dcp fighisz iy
ZOntsHdls ot dsh jdd] ftedhmizh jj yj dse jSk

HjGBHdY o ¥o9jddtedy n Ctdzdzj Cydwn wls
Jdzido dHEZOdz! dzgsfls! d desodL dz@ ESCtOh j dad 2
d o It Yj otjdkw djHsfEMlsdd » KOt
ZOCG dzw Hdztsfls! 8 Hdzw s 9 jdzdtedzr B EStOh j dzd:
dqLHJdzdw.
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C 1Bz otcj d3j ded kX j ydzj dz @& lastsCdetecdz’ dfiyiL,
B dzj 6Oz skdgefisjdz (o tsmdzj Hilsedd dzOL ® O
sk dajdLojMmlsds? kBEHO Cdmdskr . wikf
H' Cdzwte, tcOBBlkOahdj G§BH ko tsHMiss s5d
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dzj f sMtcj HNlse j dzdzr d3 dzO M M j datf st dsde zdz’ W & P d3C

<W+C=WC> (1)

l sstots? -MfdgjifdsBtctsdzd L sd3 tcOMYf dzOo dzj dzdz = Mt
mMsd Mdnt de@s dmg EAdO 5 O , CAEOdBAd 2O Is OV Istiz@ ke @ dzd
odz WicO@Isosets Odzc dH G is®Mmis O dzip ¢ds dgl dzdmifds fi
otsdzy WicORO n fsmdzj Hize A j 2 COteBdHdL Oy
odz WicOditso 52 Cdmdztsisr o s dz' Wi O dztzjodix(c
f OtcOo sdz Wt OBOIS Q)AL AEdIO) ( ENHNtej H o
a3 sOdzO ffted Isj i jteOlkztej 85071 1000AC.

SsOtBdH o tsdzisltc@dAZT 2 Iso Jj toH ™ 2ts difodzOb ¢
so jteyd IsdlsOdzO, 9o 5 tOL Isslsidic SO didsadfc
1s hCOdzg boeojosspEdtshcsnO, Ise j ey J dzd G
hCOditsmO) ; sB &zOH O, Is or MsC 52 Is j § dzts
f &zOMmisd ydz' 2, Y Otetstf tetsydz 2, Emlsts2 yde ¢
sj B3 j tOlskztcl 21B0kBo qzpalzd itc Oo dzj ded W @ Isj st j
i BOL Odz'ilsdizats? ¢ BAd2s [ 102H 2 ~d@s(Gul dn@ dzj tc Is
ftcd dets tc d©3O dz! dz' ~ Emdzse qw A dzJ ftcj HiNISO
~dd3dyj mMSd Mss2¢d?2 ftcd CBd3dzO s dzts 2 l
ChJ to dpRddzw, tizts B s W 5 )W HASdgBZ0? | dzf g HAwsIsOd3 d
MjtoddsW s stedzts?2, Mjtodes?2 d M Oe jdzj ots?2 G
20 % tcOfrplstpHsdaERfnd H.O  ([dOfislcaltstcw j Ismw ) (o
Moy Gs B ls detsm2dzstodzgs?2 S dMdzslsOr d o Mmd3j mw
Mjtedzts?2 d OL tslsdes?2 CdMmdztsls. 1 tod € t5d3dz0O s dat
OL slsdzts?2, C ¥ HuuBB OB R)C 2V HidsREGO 3

<WC + 10HNQ— WOz + CO,4 + 10NG 4+ 5H,0> (2)

<WC + 4HC} + 10HNO, — H,[WCI,0,] + 10NO,*+ 6H,0 + CG, *> (3)
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TOEOCkjtedr j yjtlk', §shmsdcOd g5 Hj2Mf
COyjMmlso OB Lojtew §flsj ] dtes 5B ROES d&
COmsklk jets fesfsttyd?, gL (st
WS ydsdzOdz desfyls! . I fj tsd Lo jtddy j
~nzHtsY dzd € 59 .

lteddsjter foHsBd 7 LessdseWd 500 Csdi

fJtcosBr Isdetsdz dMmMEkmMmise j . [jOMmid] tefp] cAEHipEWC
&ZOdzs BjL Mdztse, dzd h dLsBtOY OV y do tslsdzts
HdzZv dzd -~ Mlssdz? yjdedzs. CIsts jets dzOmMMO,
o C(tdzj ydesds dlbstscj, ¢ stoed3d dzO. Clsts jaets ¢
Lo jtew tsls KNislsewmotgtoddr § dtsed, &zofr , ¢t
Ylsts ydotslkdtsjy kEBJjcecOjls tsls tsatlsdd S O, d
mMiBw, dz HtSdZyjdz jets5 HEBedzOIs: d EBdlIs!
fsi sz, OC or tcOL dlsj dz' dets d BdzOL dftds j tekO f
sBl jCIs]. |Gkt O, dtscdi! s dlsitg,dzdyls t€ sHedy
w g dzv dzts fiy! G dzO 9o dzr 3. [ dzw  yJ dzseo j €O f Jh jt
ydL dg O Ld&Oydls d jet 11 B¢. v O0¢ Bdz o0
nOteOCIsjtedz | GMmtEes] ddepts MlgidH, OV O dg LIdstB tc Oy O dz
ftesmists, yls ts d d ¢ SH dgv tcOMMdzOIsted 8 O
fsdddizOj", yYlsts Md3r Mz Mzso © CtOMSISO o

l mdzj H LO fjteo" i3d dLtsBtOy jdzdWwWd3dd L o
L ssditsteW dz" | StedzOd3j dzls' , L cdofiffdigr' jL 24 iS¢ B t5
dLtsBteOY jddw ftojHMIsOoadIlsjdzj?2 Y dJobldatse s
SlsHjdzt dz" | dzOdBtsdzj j -66®@Oad)sjdksedzO] IOk
Ctseilsqd d.Is. H. 1 sC dztsdzgj dzdy Mo j teh j dzfl
MsLHOdd] ddRtsBE€OL] of s5dzdzj tcj Odzt dzr -
WOdzls Ofplsd ud MS d r~ .

ltcddzjtc Htcjodzgjets LitsdtstW dsets dMe kM
BtedzOd3j delstso, WwWodzw jlsfqpw o j dzdyo02h ddz f tod d3,
~nzHtSY J Mise j dzdzOW CsdBf sLdydv, MisddzdL Oyc
~nB0OCIs] todats §  JdqLtsBtOYOj B B jEIs].
sBl jd&BO, ddddd, HjSCtttOldodasMmis! , ftoj HJC
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o tcj d3j dzd .

HBotcj d3j dedz" 2 ~lzH By dad & sO¢ Y4, ¢ O¢
L S ditstcW dats 2 Csdf sL dydd Hsdzy J dz2 dMmn BH
MsmisO©o dzw s h d A cCif sL dydd ) f tod tots

sMmdetso s sdzOG Os h da  f telf Hzyfdf 4O pte ffighy jtedzO I tc OW
Mtcj HMlso Ok o " ttOL dIs! Mmoats] wslsdesh jdadj €
LO ydot?2 ftdesHBs?2, LO ftjHMlsOs dIlsj dv d
ftesfsteydd, MJetsHdWhdd?2 rEZHBYydE By 4|
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dLBJd YOls: (slsjted Mmdese dz' ~ Otffadafs® tc dslg jdis t5 o
stsydeséts dL Ezyj dedw ftocdiocsHdesets dwBdcO® o
Bsdzr "] 3 Mists HBdzy dets L Oded dzOIs-f{ & dzis P ezdz
Slsdetsh jdadj € dOBdZEHOj BB d MtsLHO Of o
o Oy des MsrtcOdeds! jayOggp gdedj o 89 d v §f dedzts
fsmdzj HEeE P d2 "~ OtOCIsjtc JjGts Slsdztsh § dzd v,
stcOCIsso Sz dd3 Wisted3r d Sodi3ftsLdydd MmtsL H(
ZzO Ists, Yylsts Mmtse jteh jdemlsots S sL dydd
Bsy sBsBh s o dH J dadets j , or wodls! d ort
Moty ddydstsy BGlsdesh jdedjy ¢ GtdtesHAzr d3 sSB

lted MLHOdd Ltood@ktsttW ds?2 SsiRfsLdydd
dzfj bklstcOlsdls! otMmadh jddw Ydotlsde &i3d, ylst
Fdzso dd3tsjj fgtepBOlsdzj dzd j , Cslststots d
dzj f solssted dBtsets | BsydsdzOdz? desets L 8 2y Odac
CtcOfmMBslsr Wteds d S tsLdydd.
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R. 1. [ dlsaddzO
H4OdZL kIsjtcBlztceMC d2 ctsfMlzH OtcMmlise j dzadz” 2 Lk dzd o
sjidsdzsed?2 d HdL 02 dzO

ANj desdzj desdzse v lseatstoyj Miseo ©. [ Hddza]
dMmS kmmise O

seotteyj Med2 yJj iztso j ¢ dzjfm j ffigds dalz y @ f5 Is s ofrf=
1 Od3" fmdzr o dzOh do O Isfmw G tsH Od3d d dzd MEz
& N odzj dzd v . [ §Is5H &R " odzj dzd W we dzv j Ismw
Ckdz skter . Ajdesdzj dz lseastoyj Mlsoa © o dzOEZC §
W detsdzj dzts 3 3f N oekjtaigdlovd.  ff digeidng lsts Ististe sy § My
ZOYyd dz0j &3 2 Mt Mdzr zsf stetsy H jdzedwV, 1§ tosH
COmMMmdud MSdd tOydsdzOdz! dzf d3 MsL dzOded § o,
shihjddw toj Odz! dets?2 YydrLded d Mtso S kz{ detsfy
Hy2Mlsokzsls HOH PCIs] dt IsiEs s d . 4 OBO Isj - dz
dimMstsdkzE so Odzdw MowL OO C0O0¢ f dsedis?,
Hicj odzj Gtej yjmMésess wiLr¢oO Mmasess Uyesd,
dméemmlsets dd3j dzadets ¢ OS¢ dBOMIs| temise 5, z d3j
l ststg@Qw yOfmls! MmMdzsd 86bBg Jdsziregy sHdlshv,
fteduyddo; d, o It »yj otjdiv, CO0C djl
mMdszoOoydd, CSEGHO ddemlstelzdzj dals W o dzv j Isfmw
mMCtedf CO dm¢ kzmdats 2 tcOB tsls" d dzdi Is @ dzipdizc
ddemistczdzj dzls wodzw jIsfw ftedyddes?2 HtodtsBto]
LOR Mdztse d dese' 7 dHJ2 € dedd3. Clstsls tsir
smikzh jmMlsodzj dzgdw MOEr = Md3j dzr = L OB Mdzise .
f sd3tsh 4 & Isj mdzsdztsc d 2, 8 dg dzviniddr dnidg v Mmas o 8 ¢
Bj stsH s, ftosyj Mitse d BOIsj tod Odzts o . R
HyWlisj dz' desfisd, d3¥ Htdedzdy O d3 o i dztsh j dac

Ujndesdzse dw d3d IsO¢ Y J ftodL dzOs Isfyw da!
seo sty MS 5@ t5, ZOEzydzsets d Isj n dagf,yj M€ B dz
st OdzdL Oydsdeder = d3d to, s jteOyd?2 d {§teod
dLtsBtejIsj dzd 4 , dLcetslstse dzj dzd | , sB Mdzizy d o (
sBl JCISO (ftesdL o jHjdzdW, gL Hj dzdw, ¢ s da
SflsdBOdz dzr &3 L OlstcOIsOBRBE 2N ffd3 B ztHaazp dij
zok¢ d, sjrddS¢d d tBh jMlsoaO® o y,j dztds. J
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dzts o t52 ftesWj Mid sdzO dz! dats 2 ddeW stedzOyd d .
Emstesj dzs SOC, Yylsts L O3 Mj dz dzj 5B -~ SH J d3t
Slsdetsh jdzeds € Jjets dL dz0yodz des dHJ Odz' dzts.
dHjOdzt dzr 7 dOYOdz MisOdzs tMdzese Odedj cidzOo «
WdazsheW¥dd. tJddedLdtsy lsdesh jdzdd & X «
B hdzj dedv f( stesHddzs WdhshtsWididaz: GB8YS s
tcOL d3F " dzj dzd W .

ANd zsfsW S OV dBzHtesMmls! MlsOdzO MOdiY  C
BdzdLSds d & dOttsHdzs?2 Y dL dzd, d ¢ jv
 sifsCtcOlstsa MC OW WddzsisW dw fsi sz 1 to
OS¢ sdzd ydets, §slisdyulfldd NPl ddMmisj ted
LHJSIsO dif jeOtste® stdmsOdidsddzO®, dmujdt
Cdzj oMdMO. [ yotetso Odzdj 1 Isdr d HEkzEedr
Isj ff j to! stczH™ 1 dWOetcO d 1 dzOlstsdzO®. 1 § ¢
C Iz dz'tols 2O wWOLoadlsdj dzOh j2 ydeddzdL Oydd
MowL 908 h j2 MmMoetsd tojdzdedd, dMmEkfmmlse s,

[ Bdzes] otj i3 +1Isd yjb' tej dzOf tcOo dzj dzd
o MCifdlbdudmMSds oadzzlstej dzdzaj a3 d o dzj h dzj o5
CtLdf CckBOddL BO. vyvjdssjC o kOCHR b
tcOLtkzh OjlsfmMw d Isjtevwjls fjtemMfjSlsdeak B IS
WstedBOydd MSLHOsIS dzgjteOLtejhdds j ftetss
fsCtsdzj ded v , o' esMhdj o §jtodtH, Cdzts O
pdesddz Motsd dL d3j dzj ded¥ o dMmlsstedyj MEkzs
ss?2 dBjtej HtOoaHdotsMisd ctsmkzH OtcMmlilse j dzdz
MdetsHdy. |1 1 CMfjteddgi delsOn tOL dzd Yydaets?2
fMls: LOKR M&zO® d dMrsHEh 2 HE OyddOds -+

103" Mjdz, C€0O¢ Hwodgwlsdyj, LHJMI wWodzwjls
L stsds dz MAatsHjdz M k& Mesd, ©OCyj Msq
dzd f ted ¢ sMmdztse § dzdz’ 3. 18 tOLdzdyo d3j Y HE
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COLdr | fidt MO dzOh j ¢t daflsd Wz0 dede'ts,ls d & s
fdsr fMizz. AOkMmlstsomMSty z§jdddtctd, COC W
BjLCOR]yuksets §sdmsO, Mow.Ods Mt 0y
e’ sdj &, foHe jtecOl! foddjdds d §j°
ftoj HMIsOoadzj dedv w®L BB dzedzeF ®tic Ol o HIg YO, YJ
Fdzed € Ozt dzr dB3d MY smse desmlsw dizdd ¢ o tsteyd Mis:
f 5w o dzv d&zlpw  oVilthdrtmj o g € P2 m

] tcOL 3" hdzj degdw e s MmEH!'Bj] Mtsotcj d3j dad
sBcOkdd&nNY ¢ GettOLL A OB ®o g i3ds 5dzkE
BcOofMmiso j dzder i3 §5dMC OB deso’ 7 Bteso L
sflsOY Isfyw  fd B sdzd ydes L dzOyd gs2 o fj ¢ 51
BSt! BT Mt ofmjdd sfOomdshswrd, §sHMls,
6jOd descE Bdtej. @HEGFTJIcEkdebddL Ydcbki
Ll fosfbdvid 2 jtomMsdOy §jttjotsHdd d
MO = ©OLd -~ Oolststeso .

I shd Mdzj ddd ket oj ydkscts Mmsyjlko
tcOL dzd ydz" § ftesylsj dedw . dCOHj BJS ds.dzz 9 .
MowL! cAOkMmkOe M Cddds?2 RGO, CEHJ
fslstewfmjddwvdd d o WddOd §sdkzyojls 0fo
Mstej ddoh dmw jtej sy dls! 1lstls WtcOcdj d
cAQOEmje. 1t ftodedzdL dlsj dziddgOdigts H ®&&dz dals,
sjSMktses. [t SfdMmro0jls o Moty &3 LsdEOd
[OCMdBd &z Odz sdkddzcjte (crdLdz AOEMmsOe)
fjtemsdOy 0, L&OYOshjj: Cdfmls! tk¢d
Ctoj flsMmisdedidze j dzdzd &, d X el jdazdMsHfitdisssh AdDjbdpls
wigC OW  dzdydesfls: . 1l &zOH j¥hd2 EkHdodlsj dz .
CtejfCts?2 otdj?2, d kkjjl HsBdo Ols! fw
AOEMIsO fylsd f dzgj uj detse j uyj mMSts2 fdds?
Bdzj flswh jetsw HBMisidkgddiz. [HdROCE d 5y,
ofMjHBLoBd dizsMisd d (stesSlkz. Skl xj
sdzddzGe j O © twtsd3Odzj 1797 GEtsHO c¢Der Fau
Ben Hafisé t fklsjhjMmlsadwrs AOEM O dzCe@
cCAOkflssdke Bdjj hjfMmisd HjmMwikCse dzjls.
CsHE d fesHdddkOm HE EBHO Mmdjtlsd O
sCtsdyOdzdj ¢cAOkMlsOe. CkO HEBOKOII Y] ME C
MOk Ooltsttk. | dltagwy ,dLs jydeGHs udzEzd
fsmisdy' ©kO2de BJtesLHOdY, bk VY] ¢ dOs
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dme¢ Ols j dzw dmlisd dz , ) W d dz0O dzj B3 dztsfj toH
fijteixdlsrn dd&3 IteOejHd2. 1t ©OHd Yjet
tcOHtsMIsd OOt PmMitemiss?2 dHJ d?

RHJW HBS ISstsegts sy dels© g z2MmMls©O, B850
Motsy &3 o dzzlstej dzdzj d3 d3sd ey o dMmisddedzlzes d o ¢
1s8C0O0 dzg o' Mstetsdls Mlstets2der 2 d § jtemy j €I
Htsfistsw dzd J Undidsoijdusi fiflsse GHzaseo dz" n ftesL to]
LOdd yOlsj dzv dz" = Mo jteh j dzd 2 . ) dzOh j &3 dzO
Besedi dHJd MO otj @3 fsHOadGEOJIs € of
HdWIsj dz' desflsy yJjdzseo j €O L O oMy ot®] dBHp 26z
sftse j dadz" 2 € kz dzi detrtsfddl Ptoclf . dzOMisdzé B d d3tsdz G 5t
GH] ®d MSLHOdkZ BHdd dJL f(mdzjHdds Mo tsd
fr dz Ctchstesets ody il Mos?2 ©C dOH o kyj ded
BOIsj BOIdud M& 54 d tsibddzyfts i =it disigite O LM is C
Hy zO o¢deted 1 JteeMmMsdzO d Htoj] I sHOo Oz SO
ots2dzr . [HO dL tcOmzoadoSophietzdvelle HlepriB&rgsor | ¢
B 20 &Ofdmodz0 dd3 jhy o 1912 cEBHE. L
sy dze d@Olj BOsdus MEdd3. [ dz § tedgdlisjHdI® OfIE
Gtej yj Meze Wind dASOs0Y d 8 sH O, CBGHO dd3 BT
Cdzd e ©® cud3jne. RL H Odzdzts j ) 1901 G BBHLE
BOdzd W j MiIstsdz H dzW so stcyJ MS 52 d3ts dzts HHY davd .
ftosylsj dzdwy Jjvy MmMetdd3 kzyj ded ¢ O 3. ANtcOdzylzL
ftojd&3dd 6 dzdlksjttOlskztey 1927 G68BHO, d U
¥ L dzd . 1 s j ot d3dzd dzd ® |, tcOH d dzd ¥ C
ddzls j dzdzj S IszOdzt dzr 2 d tOy(d tsdaipize dzr &ZO KL «
NdLdgj dzgdz" 2 fster @9 ydmlssets lsotteyj Mlsa O o
fdtdMmduddds f§oshmisMmisj?2 HERO d d&OI]ted
f tod L dzOdz" sOCdd3d WdddztshsW Odd, COUsdzts d dz
dtslstczH dzd yow m 1! z0t6H] dgBY cEHhZz@GtgH [ J t
fsmd "y dedz" m gz o 1922 d 1923 GBHOR
ROOdtsoady® | jtodzOHMEtsets wWOLaddz jcEts des
WddaztshtsW M ts?2 OkHdlttedd. [ dz s{ lk'exdphéets o C
id@listeetle fait del' W®lutione o 1927 cetsHBEkz, mMlsOs o Mo
fdtoar &3 kyy dz o, sk dzzoh dd3 Mmdzseats ¢
dmMmdzj Hise Odzed v n &Z0 fJtoOClsdyujmecd?2 ife ls,
prob[ me de Dieue , GHJ tcOMmdisslstcj &z HEBECOL Ols g
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dzj s Olstsydzr j . v OB Y4 Bd dZOMsOde Oj s, vyl
sOSC e j, JMmMdzd Bdzed BB &zZOEZY OlsMmw .
temMmMCd?2 Eyy dr 2 1 jtdzOHMEd2 o tOL o
MtsL dz20dedd Istsets, Ylsts rlzHtsy jMilse jdeds j, dz
dzfj dtsclzls Br pHdphsald MYdlsOd, vyt oy
YyJ zse j yjmlsoets ML dHOjIs HEZ-tse dzlz® BZOIs J
dL d3j dzd dzd W ZzO f dzOdzj Is j [ 4] . ( Hddg J L
fJtemf jSClsdoj HBdyd tOMftesMmMistceOdzdIs! Mw
[ 5] kzopgdtsj MSd d dztcOo Milse j dzdes Msn tc O dgdzlz ©
tc OH sMisdz 2 Istclz H . t Odadzd J Iso stcyj Miso ts
dzej f oW isd j d3-Lt©®) dedsaedsd, dulsts tsdz MydlsOdz j v
B 2§ € dsdjdskz ylsjddy dj “ed3Hg dasis
Moz MiBw MydlsOjls ¢ dzkze ts¢-tszste jsdedfid o tisL der dd
1 Z20ydls dzd s, Twlgw BYstyidFd VY sdQEsC dzd MmJ
ftoj s dzHts9 Ols zO0 tcts dz el dzdecdd o dzOEEC
fted HdzsY st detso(fj, dzeOezplso pdzdigsy dHJ Odz'
Yls ts a3 gqdisj j &3 Mj ¢ BsHdav . CHEZOtH [ j ez
YJ dzse j yj M tsets MmtsL dzgOded v, O uvj2wWt HJ
fpdzd W dzd W s j tor 1 B¢ tsds, M zlsmilse
s dodz ded W RBQIs jotejdinj dr'd3 o Isj tsted® dL Bt
COkjestedd fwter a0 ( Hdzd Is j dz@ detsfisd . R |
dmMfsdz' L soaOIls! o Isjtstedd OS] dHJd 1 dztsl
f SHABHJAZO H dzw fted J d3Mise j dzdzts s d dHJj d
1l jtocotsmiid detsltsy H j Mise j dadets?2 1 dzOCG 2. [ H]dz
L a3, OB ZE HEDNIZ, HicsBWwWh 8 Mw dz0 BIsH
Yykze mlse O. vsotteddzr 2 kOCdd3 tsBteOL A Tykzef
[ Olsjtedw odetseo! Mlstcj BYIsmw ¢ tOMmlse stej dzd ©
1 d Is OC tsfyls ts oW figklzd 2 YJ dztse j € Z  J dzG dz
ddzls j dzdzj S sz ©Odz! dz § fnd dzr [ototst ", ts dz
MeeMmlse j dzgdesmisd d 1 etyj dzlstedL d30. Jdz 9
ftoj HMIsOo dzj dadz" 2 ) mMsyud ded dzd v s Odzls O,
ZzB j dze Ok 6O©. 1 Jp2dctg B Gslds ds,if GnfOdids A §) ts dzts d3 g
JHddzMlseo &z Mmilstej d3d Ismw jets HEMO. (et
ZIsdc dzj tets a3, BJL omwidnm odzzlstej dzdzd s Mts
Yyjdzd. sbts tsdzg, OS2 fflkzdvtedsr 2 c¢jtots?2,
mMotsdr] WEdpifdzlsse ? A OEMls, sOLOdztso O, [ Of
pdzj SMyjdoduy skL! &3ddz o Moty 3 RMdWj I C
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ofmj vyjtelsr, Cwobtter j ftedmizhd Eyy dscdgkz J
ZO 6 dzOL Or ydlosh j2 fEkBdd¢d, ff @dzuzlp ¥ det
Ud Mssdz¥ sdor &3d § dzOdzOBBd JtediLy0Ojls o [t
BjHsIs] MisOeadls Mots?2 IsOdzOdzls ® L 08 dfmd dst
CstetHO d MistcOdz |, dMmlststed w fsolsstcw dzOT
M sMtsBdetsMisd Istsdzr S5 ts@dsdY tzdzlzr Y jodzdh o B d
fzls! dMmisddedesets bEyy detséts, SbkHByd]{SO? 1t
CSGHO &0 wtsHddzy JdMOIsjdzv Br dzd o4 dzd €
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oJ dzd ¢ dB fdwyr Oted d&zO OB § jtco OV Istej Is M/
Isjuydded?2 o dMmékmMmlsej d dOkC] Bkl dO
so stoyj MS dEW G Ishigldn€ asfigC d j 2 1dls dzd bkl d
ydmlssets MmMdzj Hiso Odzdw™w f cOo H JCIs tsly daisO igfls supc
Yylstser or ydils! o 1 Istsdz izt ?

[ Otc OtedIsddzts B Isdy dzj L OMdh jdets. [ dzts
BOLdtekzjlsimMw dz20 HBMIsOlsydetsdz BOIsj ted Odz'
sCOLTr 90jIsimMw HMIsOIssYydz" di3 Hd&zvW dzteOo Miso j
f s dB dPse dzOL dzy dzdzOW W OEMmMlssomMSddsd tedh d
toj Ozdd (bt RO, KOwcOtedlsddzd® ftodtet
| sotstew 5 WOEMlstse MC s5d3, Zfjdzcdzjte §tSHCG
or antsH O dL mMdlskzOydd, ftcd Colstste®Y d Wic!
sBtsdz: h j dzd W d §OHj ddW f4dtemMtsdzOy J 2. [
ftedtesH d&zOW yYydmlstsls©, dzj HOENMOW 6dzOo § dzlk
tcOMmyy skz. # Osts Mmistcj dzdzj dzd dmeEzy dls: G
MisOdzso dIsmw tsMmdzeseo Odzd 4§ d3 H dz8 ©3@Q O M J dedn's 2}
ofmj o dzOMIsdw dzj fsBjJHK! Molfjis@a H'™ A j dASERY
tcOMMdBzOIstcd o Oj Is L Od3r iy dz so steyj M 52 |

ftojfwisfsodw &g toj Odzt detsflsd, COC o' AfSH
[ jIstSHT Wjdetsasj detsdztse d yj S seoyslzr @ dz@dzda ddj def
W OCIstster . RA 9dz dzOkz ydztsls Stej HJdzw jLk

LYWW jiCldodz 8 s ssdy beotsteyj MEs2 o fmdd.
OkZzydzr = d bettyjmMédrs LOR Mazses hsy jls

ZOf ed d3j to, dzjls jHddsathbsd &l i3z athls § 5
COLOdzsm: Br, OS2 dLojMmlsdas?2 dzOd3 450
ltesHody jdzdj dzOkCd Mdzsydes d Bhzsese O
Motsdds OdzOter dL dBisdz o 5B dZOMIsd d3j IstsH tsdzfs
LS jted d3j dats s s df y 5 Sseits ftoddelzy v j dzdw, o
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fts Blsdetsh jdedr € st jtededC 2. AJ2JjteOB j dzH
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Mots2Mmlse jdadetsy dz6 HW B tsftcj Hjdzj dedzts?2 | ff A
ot dztsh jdedy dMmssteduyj MSsets d dzOyd tsdzO dz!
Ckdz skzter e;

A culsdodjéich j dzgdzOw d BEMmlss2yde OW MmMickz$
Clstster | YoHyddzv ¢ Ismwv JHJdzEd@3z W stcd3tssB t6(

[ HdzOC 5, mMyudlkojlsmw [ 2], Yylsts, -&es O
FyoOmlse tso Ols ) tcOL tcOB SISC § HdL O2 dzO d
sBtcOB SISO dziB® Is jif® 5] ¢ 5 o tcj d3j dzd , d d HEznA

dHJ Odzts o, sfdqeO] smw zO HtsMisdy J dzdWw
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of dIlsr 9 OW fteddzydyg - Wstcd3d tctseo Odad W ftcd
gL 3 dzd dzd 2 o9LGdzv"HEtse dz2O o] CteOMdesy, tsdz
soBjcME 52 tcOBBIST .

Rd3J dedzs IsOGC 82 ozd ydesfyls+ 68 wo dzWw dzpw d [k
f s dzOh j &3z d3dzj dzd ¥ 9 J dzdyo2hd2 mCkzd f
dBdzts ¢ sy d fmdzj dzdz" | f OzW Isdzd ¢ d : 4 jteeds t O
9 j dzd € 52 Cdgv ¢ d dad [ dzd L O9-] Bt d JrdgMHCHAMS o Hzg «
[ MG o] (1990) ; foslsfisfz ¢(¢oo0OCEdE o
B dzOMmiIsd (1991) ; sdqteddzdz d [ jWtsHdE o
l Oc0dy CtsomMEsdz S dZOHBdN § (1993) ;-4 @Hj jts,G
gdjteBdw (199 BYzizd § @0ds dflddsw IsdzO s kztemC ts2 |
ltosaBtetso G852 (1995, M MsOolststeOd3d) ; R .
] .S . reCsolz o [tMCollo (Y &h) u OR dzf tleiyz®O ts
I sHtsdz MS) (1998); 1 dZOHdddtelz 1 j dzd ¢ s Bz
[ztely (1998)tsetsmMmscemMisdii o sktem&j (2
o skttmMCj (2000); A.[. [ iistspomd tzdgE dakz
stsWdd, J1tdzcOtedw (2001); BtOIls: wd3 1 OlsOh
1MmMetsej (2003); w09 9jj, bujtdssipfivEdiiz2 ot Ga)iER
RteCzlsm¢Cj (2004); 1.[. zkChddzz dzO tefsH
lteOMEtse! J] [ kzftsdtsets?2 © RN (2004) ;
1l J &z stesH MG 52 sB dzOMiIs d (2005) ; ftcd f SH
sktemC 52  stiskch lsizdetsd? ; e . 1 S tsdzO Y EZHBIs9
b .. lghCddze o uvdtOmy tsdzj ; CdgwuiL s oW
(2005); EMMSdB otddOd3 o 1dtejd (464

(2013); BOLjd j% 1.6¢. wubksd §ddk o
ANjHBOYd (.

RL StjHjdjdd2 fd Mo d Ldoyj ddw n
st ®dd ©OLddydy . RE Mbkh dsfls! WkdmOod

ssdd ydmdzy dOdeBtdZij dLeojMmlsder ny. Ob &Big
(elsddzd o dMmSEMmmise j) QL3ded ydat 5] Higls JdzfpR >
Cazommdudi MEd2 Mmisddz , MOt Odze dzd 2 MC d 2
fmisd dz' , fmis d dz fteOCIdyui MEs2 Ysdzj L desfls
quLdzsy j ded ™ d St Hjdzyded? -3s]j,tcd3qflsiads ¢ { dgthf
ML dzOdzdets ' juast® Ol dz H L O2 dzj d nzZHts
RO j ted Odzts o . Rd3j 6 Isfpw dzd h Z ¢ Oic@dgdh'€ ts 2
Otcrndlsj Skztets? -tfftc dHSidAxD Isdg o diAEE EmMise 5d3 |
Milsd ddzlsjtedzils. ¢ otls dzO MO2IsOR ddzlsj toc
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yslsefy d widr §j 6sftejHjdjddy. s da udfm
S tsdzso O [ 4] Tt MmEq&EZOWMIsUOL C Oé. R ¢
SR OtcOCIsjtcdL 59 Odzd tezmMMCd2 MmMisddzr o yJ dzt
slsdzd yos hdj Jjoets ls Htezedm?e o slrsdBlsadls
f toj dzts dzdzj dzd j ~nzZHtsY j Mise j dzdzets G s dzO tc ts H dzt
so steyj Mitses osMmMftcdwisdwy o jdzdSdr =~ EZHIGY
H dzw dij tdelsts € OC B ' ftcj otcOh j dzd § dzj SHE
sHENM o dzj dedzr 2, dzOlsit§ dzg hdzd dedz’ jdzslists Wpjdfl @ 3.
B dz2v t MM gBts b g dgezOW MG OL € O, 1L Ists - toj
sBl jC s, © Ctltster m yYJjtojL GBLOL' yYlkzo
M OLOddw d dzjejdzH' Htcjodzdr fftojHCBO E.
J L Istsd3 didzlijstsdef I dzd d IsOC Y j tsLEdst Ysdptsfip!
HdWW jtoj dzydtetse Ols+ ~ZHBY J MiIse j dzdzlz & tSB tc
ftoesdL @ sHMIse O (sBh jjotetstf j 2MCd?2 Mmis d dz!
nzHBY jMise j dzdets? BBOBBISSd dLHjdzd?2 dO
slsdzdydj L OCdzt yojlsmw o sfigtz@gils Gz d d tc® fisc
tejL! BT, O kOS] o MmMijHddj dzedd dzOtctsH d
sSBtOL 5o . lted 1 Istsd3z Btsdzj J otsMmistc] B9 Odz
o CtcOf dzj dzd W sy dodzv e Is, dZzOff ted d3j 6 d dzls j to
ddalsj toj mdzj J , ddeH dpdHie@idsdzd i(.od ") MYte
~ZH B J Iis® i O&AsIs O dzdz" § o t MM tsds € dzOMmMm
Isj § dzr dz3d , HtsB tor d3d , sdzd Mdzso dzes f ted 6 d&zO"
WOdzlsOL d & .

ltedojHjd o Mmtssshjddd [4] d tyjd
otsf tesmr j l& : slss OFC lr syjdzdo Oj Isj i Jjtc
fsHyYyjted¢ O o fted HA3d sdzesds ddzls j .o j todzts
MORsB " sdegs Bz tezMMC sdsz Misddzte MlsOdatso dls
sMis©o Ols! Mw 1 dzd s Otcdzr o, COCBe tsdz Isj {4
Ud dztse § 82 wsgmdwdeddz tsBWL Olsj dz' dzts -Isists day
temMmcgdgi Mk MisYilste wydige dzOh j2 MOWBSE
ML dz20dzedwve. ¢ OCYj: ¢f] Odzjde €S2 f toj H d3]
T dZ2Ofted sy t6 M C Ol zidajO, Is v dz'lsGsts OrzE OsdED)istal' o joit
dets JMhdg d eojhs Mt Ml Mdtsd. v dzjj Mo
tedIlsj dzs . RABBj dedes ) 1 sts@ s, W HEZ®BOSs d
sMf dls™ 9 ©Odzd My ) mcoL ¢y, ddzls j o] Mtse Odz
Oddzdd. I1tejt! sy, bsBEsdk § iy BOddt
Isd ud dzdJ Y dL dzd . 1Ot dzgy Isj tewls! e w

O =0 -
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NqLdz, o Istsd3 udfirizp §HOBIL dp, s BE dzzpj§ d
ftcso jtojdedgr d&3 9 J CORBd. UBGEHO ddscts] dsy
Y4 dzt ddels j esfis OadjlskOdzthg 52 fdzj v olstsd iy
Ldz2Oydditsy dzj Ibtsdzr €t HdzZw MmjeBw, dets d Hdzv

l Htsftsddzj dzdj € dL dzsy j dedets Bz, s H Odz
mMsddazy sfdOjlsmwy dO ojSte'" j dzOtetsH Az §
dzj o3, ) I tsd» ulsmiazs dzse dd nzZHtsY j Mise j da
mMsotej d3gd dedzr | BOILjtedOdzr d deser j dHJ ].

RL 9 J Mlsdzts IsO¢ Y | [ 611 d fndstskEmasdIL 1z tc figls 9
dHiBBdtedyd MEd2 W J dsd3j dz-1916Ac&dnmC Siyss Y g ¢
CO¢C ®Hdets dL dzOf tc Oo dixjdderd2’ daf fij Is tdplLOigE . v
Ndoetsfdid, HjCdSe@nddesigs dMmskmMMmisej d o
cl tcOQosmMdzOo d j , H#OM@SH j oy Oad ], dzOtc 5 H dats f
dHjBdzsedde.

I HOddzr i3 Mbotcj d3j dedetse s ks dkzS 59 5CE 1S
#50 j smE OV C dfyedfraslf jenjdwhed™ ) (E2mMMcd2 M
Misdidas j dzH j dzydd € otsL tetsy HJ dzd ¥ sSBtOL B9
H] CstcOIsdo desets dMS2Miep0 o teish dgeidds xizg jn ¢ Is
MisOHdd tOL dzd yO dzd iy 9 LOodmddsmisd O sls
Hiej o dzd § , -W3sin@deje dnf§Isd J | detso G stetsHME d §
ML HOd MEdj, O KWICY J) cEuBLEdCGE-RYPOK G jle HEEI8MI
ct zmMaNEsOdzlsd2 MS d2 e mMmisdedz: . tczmMMEGF R0 Mmis d dz
ZOtesH dzts ] H J to] oW dzdetsi Is a jsdzdgQ ¥ Iste jsL 'dB G.lz H 5y

ltojHMIsOa dzv s Is dz] Mtsdgdzj dzder 2 ddzlsjteim o
oL GdzW H, temMMCd2 MmMlsddzr ? s0OC sdz o' Oy
stsdz? S s?e, d BLOSCYJ d2O dedm Bl jlsr [ 7] :
Htsh j y¢ d, ClssteOwV j daf O ddzjdiEzicls Wijpdstsy diy J
HjtoJowdsdzr » Mlstetsjdzdwrn §SHL SteT d dzOdzd -
FCtOh jdzd2, CBlstster j B" dgj dzj mdzd Wk dzS y
dzd " dzd G 5, oMy HBddzts BT Is! LWWi etsd g dzts -
CSEHO COgHMBIE djdfils Mo s dOGCkkzL Sk Mmist
Z2d CO0Cdr HJCBOYda sy M &fHdoyd s, yls
Misddz . 1 d;5¢ s dfjioysdftss topyid,w . R dzy 9 O dafs
~teOdr , orhdeOjh! ddd fttsj Cisdtefpd2 fif lsf
illsts Istsydesy L jdgdesj orf tcOy jdedj dzgj B Mdats?2

R3¢ Isfpw OS] MmojHjddy d t MEhjfh
ZzOdzH h OW Isdzsd3 HdL ©O2dzj [ 8], MdBosdzsdy ¢ Sk
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d Bk2IMlseots twOL detstsBtcOL dzgf 7 tslslsj dz@i3s aladzets I
IsjdeH jdzydj?2 MtejHr BdIOddw yj dztse j O,

I mhj dzgOdzd twOmMmditslstej dz0 Mk detsMmils! t kM
MeMisOo dzats?2 yYOMmls' 8 Cltetsgts WwWodzw jIsfyqw |
BBOIs j tod Odzts o . XXI [oH] RQS tstc GaL 8 djoddydsnv s Isg HdR M ls (
dztc O Miso j dedzts? tsMmdztso ’ sBh jMsoa® d ¢CEkzdz
MudisOjls [9] T mMO&IB ] @l o O ORJ td ¢ C
Bdzd ytsf tetsfy ytcdzOdzO ¢ [ sMCoOe tsdz MECOL Odz
dzj W o dzv JslsfdMfiapjdey ¥ O d s bsdzr € s ¢ tsB dzOM
ftoctsw o dzv Is ¢ MiBY 9 dBjyIHEZREOWBH A2 f dzd
f SHABHJ ¢ dzO Iz y dzts d31z dmimdz] Hse Oded B Ists &
ydeoddzdL Oyd s dzdzO W Odz' Isj tedzOIsd o O d o s
ORjted S OdzedL KBadd Oy tztst fsadzvIs! , dL YjGets ¢
cOmMmMuyudIisr 9 Ols* M o dzdwdzdj d3 ¢ dztsB ©dzlf @ EzH)Q & ¢
joets MmMzsea Ods: ¢l dMmststedd t 2mMMcd2 fMmisd dz
B ' ZzOL 9 Odzd Odz' Isj tc GXdxHIB @ fi7Y © wi3ts d3.I14f How| @AY bzt
o smsqdghC 2 (oadLOdsd2MEB2) ctsmMikzH Othis
sffsLdydd. 1 Odztsyde Ek MjBvw tMmdtser f O
yomiss ¥ t s 2AMEts2 dBfjtedd, dets d dzj ols
I sdzc Otedw d ujteBfdfOIlstbded Yifin< d @Y @i tets &
cutsotej d3j dedzr 2  EmMMECd2 Mmisd dz dzj tOL to' o dz
fd3d dz" &3, dets Mmlstesedd3 fsdmMisd, © dzj &
cHtsMistsjoh dqdes2e © ~R"kHhjd&z Mdsr Mdzy 1 bisct
tczmdmisr dZOHRIsda@Esya dz | sd3Odz 1 OGH OMOtcts:

[ Hdz2OC 5, dzj Mdzs s tow &z o1 hj dL dztsy j dzo
MiskzH jdzlstse, ftojfsHOoOIjdzj?2 d HOYJ kEyg
dZO0 otsfftsm: cYylts OS¢t t 2mMm<Cd?2 Mmisd dz'
Y dztso j € Oy Hzsiyw lyyds s + Ists S tsCtsh ded € d,1 dzO
1 Iss odH BGhBEZH' COERBMC 2 MOBsL O dIs' .
Slss2HEZISE o Miststesdzlz. R dzd CIsts, dzO o | tc dats j
Misddzv. Odgj YyOlsj dz' dese s rRrEZzHBYddS O, ' 8§ ¢ w6
Hsdzdzyj 9o 0Oe. [B {1 Issdg ModHjlIsj dz' Mise so OdzO
yJ el mandgtsted yj MSsds iz § §, dzOL 9 OdaizOdzd 2Is
t emMmMEtsets Misd dzv e . RBB 9 JceB Ieatsteyl Mise
COWtsd voOsea" i3 dHj®BH | B BDG jsidz@OGHH dz
stcd OHE MHJj ZOZz MWL O] B2, Licddids?2 d ot
dmekmmlsesoa jH | OdzddzO ¢ S Mj dztso © ©WIBARj2y Gjc
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fsCOLOdz d HBSC OL Odz, Yylsts L dzOdedy Motsy 2
Ckdz' sijeldss2stz Ozsh @ d k2 shdsskz, C(tltsttOw
tcOLodoOls: Mw. [dz IsOCY] M dz MtsjHdded Is
Bsmls BjyHE {sMhdj?2 HEfjbttsemMEs2, dMet
RdzsjtejMmMjdz d OCIskzOdzj dz slso jIs £ Od&dd
ofgOCd tftcjHjddls! jcts CHsMCsds?, frydsdsdz! 97R&
ML dz20dzed ] ) BsdcS s 0PI tcdd j o 8 W 1 |
it temMMCd?2 Mlsddzr ée. 1 O AjHBEK dsdzo
ftcdHOIs! J BBz gtdids d , mtdrpotav jLdilsdz ) dzts o 52
s d dz MSLHOd dd3 dz0 tyd dz ~tstesh j 2 OF¢
Misddzj &3 eaMjeHO Msdl CttjfCtsj OCOHJ BJY
Misddzv dzyydls ¢ sHzd dzdztsj L dzOyJ dedijs. ts IsSteldedf d3
zff © MmMesdz Ldl 5 e jtorndatsMmisde.
dbSCszOdz detsfyls ftosBdzj &3 ¢t 2MMSd2 Mmisd
[ 11,12] ikzedzditeoOdsdz | ©® ddzlsj tedzd Isd .
HOYJ dimbttedSd Hts MjetsHdWhdjdts HdW MY
fpizh j Miso Hzj s stzg "5, COCdd3d Ctodlsjtedw dd ts
Clsts B widaw j sfqw  tcj HE tsMis jets dmf sd
tcj OdzdL OydJ 2, ftoj f sHdzsMd dzssmis & ) od
MoRsMistswisj dz detsets dzOff tcOQo dzj dedw . 1 tod 4 Ist
isddzr ¢, O dzg SCtsfdteseoOdzdj dr MIlsOdzH Otcls s
OOz L dL dzsy j dedeséts fsCOL T a0, ybt
s Wottddtetso Odzdd Isjted3dddz® ¢t kz2mMmMSd2 Mmilsd
fMH j dzZOIls! or atsH 5 Itsdg, yYbts dz Mkh j Mise iz
omMmMjna MWjttOr dOh jets eMkzHOtemlse O, d
4 O®RBH ey Oadyj, ZOttsH dztsMmis! e . [ HO
ftcj Hdztsy J dzd 2 Wstedszdzd tetso € d J 65 - I8 jlstdxizd
GtsMizH Otcfglp edzf dzefp L @B dzj M 5§ d3d te ts 5 h EOyjddzd
Mots2Mmlse jdedatsy tekzmMMCddy dzt HW 3. R 34 dzdzts
CslBf sLdydw ¢ rR MY jGEAHGaBPCjGstd . [ . sdzr S50
bSOHJB]S 1. [ . sdzr ¢tsoe drLejMmlsjdz o d3
Coslststets fts HOdzdzg" &3 Mtso jIsMSHEOELW | d9B3d
dL HOdzd W, ftcj HMsOoadzv jIs MtsBts?2 § dzOMIsd yy
teW HE fn Otcrn dlsj CIskztcdats? nZH Y j Mise j dzdzts
Yy dzse j €O BOIjted Odz dgks Mmtcj HE -ts8 O M)k
RZOYyoOdzts. 1 tod { Istsd3 1 jSC =OQI8dsadapty | f dshgkddash fi
Mty Odzdy © OdzlMOBBdZi, HAzw L Misjlilsdyd M
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[ HO (tesdmlisifiQd bt disqyd ©pfh s L dzOud
CesdBf sLdydd R ®BY jIwOlsftsdetzd YSiilstedz o yJj dzs
AJ HJ tc®qditdz 1
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t dmedzs§ ntzd uj MSd2 tedMmMizdesS MS k2 dze
R®BY JcOlsstd I dfsfsPs J
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sO¢C o dzOh j2 MtcOdzj, IsO¢C d L Otz ]yt
weodzw jIsfpw GjddOdz! dz" &3 bostejdedj d3 =~ EZHTEY
f smowh j dzdzr n tczmm¢ sd3kz dagf § B, stclzf 51
Bs dzlz d3j dzls O dzt dets s d , Isj € Is ts ded - iz W Is dzts & d wpd
oBLH]j2MIseds &ZO drHj?2 ftojossMmMotsHdIls dL ¢
tedMmMizdets ¢ 2
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I' MeOodzej dzdd fm § ORW Isdad € &5 3 dftizff fiy QRS (o
qdzis j tedzj Isj dBj §Ismw Mmdzj HEze Nty j§ Odsiisis dzd Szd )
dz0 [ sl éagdmzdesd 13 ] : cae fjtosets HdW Iz
9" MCOL" 8 OdzO M fteslsd o f OdW Isdzd & ©O. 4 Ckz
FtecsHdzdor » ffe®Osj dds? odp) HtsfriIsCd cor My
BdLEMY J" d" dzOdpytudsjvdzd ¢ Mo 2V ISP OBz Isdzed ¢ &
tesmmMd2MEBets WhtslsO L Ow e ddzd tsIs HGj teliz o rj
Ndlsj dzj 2 L s O, vsdteOMmMf sdzv , HiblgdddL @dste
4 Odzk plssjladisd)C Zdzr f skzter 0 sSB®IS@ENWEY J J Mis!
Oolststemise O Kjte]jlsj dzd, ¢ s lsof jcEd@ep jB Oslzls d 2
&z Omddzs jomME B3 GMistetse j , CEHO Jjots s
fJjtej &3 Mi@BBe LYy dzlstc© G tstetsH Oe .

LIMisOdetse dzj dets 1sOSC izedw ylsgL 1Bl 8o dgjsdadiw
fORWIsded C O R ABY jlteOIlf tftdflzj YI€ jjIs taL OH jJ d3d € sz |
Mz yo2 &20. [ &0 Mo wdzjOszdv fric 2 ipfiyCdisjcj iz W3dADIs C
[dfjySsets CtcOW M Hijodzgj2"hdr otcj d3j dz H
J df j ySdes Bt6OL o dlsts dzdlsj 2 dats ftoetsdL © sSH

ftcj HAd&Zj Istso . 1 tod d3j te dzts ) 1694 GSH Iz 1
smMotsByHjddd ls Iikztets¢ Ctojfsmisd ¢L s ¢
1t ftejHOddE 1 jlIste | tcjhddz ftsmilsdls:

[ dfjy¢S. 1 od dztisasdizziydz tstisfipiesS: dzlz Is - 9 G.
ljterndagj &3 1 OteC j, CEH] Mfemisddmwy oddL ¢ t
o d&OMmlsswh jji -opfgf etz C & o s dzOMIs™ tow . 1 to
or Mlskzf O hz¥ dzgO o jtorn desMis! tsyjdz BscC
sLjtets d dzdlsj2dzr § BOMIsy emMsdJ .

R HOdzj j , CO¢ edkzOMmdls d2OtetsHdztsy § o] H
shdztseo Ols Nd dzj LBH ] dzOIsj dzt dzr 2 L OQOatsH (5
stezHd?2 d wHjtt o [d§jySi, Stbttrj LO
l stetsdzj  HEBBEGs dzY Istctsazj f HAzW MdzONM j dgd W

g {bsdd3 JhB3fj O dd3 §telzyd ddj &3 o
M cOo d dzd )+ . {B lIssdg ModHjlsjdzz Misealzj |
HSC EZd3j dzlsrT ) Ctslstster R csotstedIsmw, y
LOd3j yOlsj dz' dzf df " H jiflstptdstslz® ndz® j ! &30 kMY j h o
sktesC, Ctltster 8 dzgj MazjHkjls LOBr 9Ol
Ms MBdilsr d3 ddisd © oL HEZh dsd ftesMistc Odznls
tcOMmMMmistcj dzvoah dr COLOfkdz Isdtelkzs h j ¢ tsfwe Gzd t
1 jhCtso0, f(oontstotsdzg) dzdzsets dzO ¢ dzazj j o dzO»
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1 sdzZlsQeats?2. lted Lt Issd3 LOBIIsddz, ylsts dzdi §
st oty &3 Mudloddm! dzyh ddid o B,
Hdzj 2 d dORBHWISMWY o dOBEKEY" st PBRY 4 .

r dL @as j € 1Is OCOHJBJCO 1. [. sdd §tso C
Jdfiycgje, tcj OdzdL 859 Odz dzdlsj 2h d& Od3d , )
ftesdLoOoBHMISa O (LOs. COW., ftsW., | OdBE

1 smdzy dLGetslsse dzj ded W a3ts dzlz d3j dzldstiziin da@o™
CsBf sLdydw, f sheo wh | dzdzOW 1 jstelz | B d
fesMlsOdgj dzlsj. 1 0 1 Istsd3 Iststey J Mise j dzdesdz 3y
Cesdzdyj Mlsets dz¥ H§ 2, o Istsdz ydmdzj OCOH |
o] dzdags dzgO YOzt dzd S d ofMjrn g dwRIMGGO SH
JdfJyes?2 tBEOMIsdzs?2 OHBJddMmistcOydd . 4
(dzOMmlssw Isj dz L OH Biddhd& tstetisH d y 6 5 8 5 M) Isd3t©OdzO i |
Bdstesfsddls [dfjyscd?2 d 1 OHBdhcd2,
sisCter'Is § OBV Isdzd & R i3 § Jo @[fIrldzsIC) IStz | o

t dMEzdes Sl dBsh OHY 1 jIsteO | jdzdStsets 9
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