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The effect of traveller weight on twisting rate, strength, hairiness, neps and
thinness and thickness points of polyester and cotton blend yarns
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Abstract

In ring spinning, the traveller has an important role in yarn properties. After the draft in fibers tape, traveller twist to yarn
coordinated by spindle rotation that caused the yarn wind around the bobbin. Therefore, if the weight of traveller was suitable,
it will increase the production speed ring and the desired yarn quality. The purpose of this research, is the effects of traveler
weight on physical and mechanical properties of polyester/cotton yarns. Also, the estimation of the suitable traveller score to
obtain the desired physical and mechanical properties in the rim threads is one of the other goals of the research. Therefore,
some examples of the traveller score were considered for polyester/cotton mixed ring yarn. According to the ASTM standard
test instructions, repeated tests were performed to reduce the error rate of the tests. Data analysis was done using SPSS
statistical software (27) and all comparisons were tested by ANOVA and then Duncan test at 95% confidence level. The results
showed that by the increase in traveler weight, the yarn twist, strength and the frequency of thick places in the yarns increase,
and the hairiness and thin places in the yarn are decrease. Other results showed, if increase in weight of traveller, the hairiness

and thin rate spots in polyester/cotton yarns decreases.

Keywords: thinness and thickness points, twisting and strength, neps, hairiness, Traveller, ring spinning.

Oe—Fe amio 1F+Y jlw —FO (aly ojlod - o)leus —VY 090 - SLbgy g (=lud (559039 P,J.c—@lce\lan




Uiy Loy 5 oye Sl

ol aS ol ralsh Koo 5hd Wb o S Sy
OSoe Zas o il 38l 0gd (o0 Blo e al3l cely
oS SsSUsT wliiss b .ol pae Sillad gl ool
il 5l (B plowl Sy Sillard @l g5, 52
Sillard (9 I & (Sijp 1ol p (e (ol
& Siin bl (S e Sl s el ol Sy

alads o bl ey 5 ralS Tail SOllas 59 aal38I L

[f-v]ab o oildloybgs Sl s Wigy 0 635 e s

oz (L Py 3l iy endplnl Slalllas ulul
oetle 50 piie slayiell ange polie eSS
b e ol I8 51 a4, 50 g ad colaiwl  Sau,
GRIRIL a5 ol (i plaal gl 235 )13 (om0 0550
Wb oo pall Sdge oy il b BU ws s
S5 2 L S i SUIL ol wo s (rizres
0 503 ).».ala uB“")—*-’ L’>'L"9 u_:l.o...p:;u bl C.: u.i».uyo
bole Sl o5 colo 58T Qb (59, » Sollad
O PSS 5 S DU (B yeS  aie SYL (5 00
SosIlin ol 5 955 (ool (b o (St el
aS 5,5 aduine Cpdiore gl ple oyls Jlos a1y &
a0 opyeS ghl wdy Shale sl sl co alold

LY o-0]osl o i S oled s o (5,105 50
T3 Son Y

Pl g5y Sillass 39 b cggoge Ll 5l o
o ! amf il (b S, gle 5 (SlSe 5 (S5

Lo, sl & el Sl Gl uzmen all

2 P G5 S plsre a4 plares Sy (S,
S sl (S £55 ol o wonsl oile 3l g5 algs
a BLI el 0 )gmle § Sy « SSlarcd olol (il
0 b sl g oad S A5 Cend 5l g5
Jos 0ls OB T b S,b 5l 6ol sl g il
0 Oype Silhas Jlyge oS > aliwy 4 ol O
Sy g0l s L8 ( Se 59y p Sland oS
097 2l 518 Ll SO 0 Ses e S0 b QT RIS
dUl)lwmldostn)ljssiMsS&Lbﬁmw@
o)ﬁ’anLoffcs")‘Js‘i’u"Mﬁmy&“lcu"ds
& O3z 5l B0) S e 5l 2,5 6y b Cam g
IS 4 (@ 05 5l 6 5 g0 Jee y90 4 Sl b

Dsle o b Sl b oled abai b 1 s o

3,19 518 55 50 5 52,5 o o Lalls adlare cpl jo
Oetle (&S g (o5 9o gy (nl Dol g o
aox 5l cl Feo & JLSle n Gezes 5 S
039 9 &9 S 38 Joe Sy w9508 (nl 2 Fge sla il
Sillars 5 & slealy (ol 5 & 0 ped (Sl
St (53 p S Sillads (Sg0 oo (2 b e
‘&Sju)k_J.:AJ‘)JG‘)O&MQ‘)SQ.Q.TGA)DCAS)}d).
gt plp sl alols o Sgs Lo j90 @ 055 L1, &
Sl 5 g5 wled alai 051 (00 )0 B,z 4 (Sie
ool g s sl QA ez 9 ol Jes ool o
I b Cosgame ¢ Jole 4w ol ‘_gi';#..g‘s a5 e L]

Q,..\.:‘)S‘ L| w‘ 00)51 S92 L ‘;M) wl.,o 6‘;»

Be—Fe azio V¥ 5o —FO Loales osbosds ) oylads 1Y 0595 — SLirgy g sorbuni (5y9kidy pobe — pole 4..1.75.0




Ulgi Loy 9 oy e

U 69y SSllands (439 1

o3l g oy (KT T 5 IS Jae S By

Sl 00 00l ULW.’ Lm)M 6)-:5

Sl s b elite 5 sl (S 5 (o5 ol
wol} \¥ O )‘ el 00 d.u“)‘ ‘j,..a:u Ls“?'é:‘““' J.A.c

(Beiod Sl Covgae 4 axgi b Sk g (SG5d

ok & S olgS

6‘4""")"""' ‘

\ 56 bl

cals b

\ Bl Lstsalsly

o ol

sl 4y 52l

Sudiond _soghdto Joo —) JSCi

G 3590 (S 5 (iblo Slaslio—) Jgux

Sy omile Blandals § Gluogas @0,

Tyoda log g5 S,y oeile g4 1

oels IRV WY AY 2

Foorksd Sipe b 3

SUI (o, e | 4
SO s £95

wids 5 145

G (g, -
&2 e 6 dzrows Olasin -Y-)
(Beizd 5o jlai 860 sl T Aged &k oole] Sekie 4

oz ) (NE) ned SN0 & amed gy iy Sl

5 oty oyile Sl 092 —Y—Y

Oeiile SO L LS 0590 sla A diged 953 (Fadod H0
ool &Sh,l Y oz o o] Slasein 45 wiad odes S,
1) 3o 5590 Sy ptle 51 S (sles ¥ JSS

Sl 00

Oe—F+ axio 1F+Y ;L -FO ‘_;{,Lg o ylods =Y o Lol VY o)ga—JL&xgtﬁM &asbdg P,h—@lc@




Ulgi Lo, 9 (ohye e

s ) Jsz) wiad bl aty [l L i
o b gaazs cpl )0 0ol oolaiwl o SlSe 5 o2
o sl il SliglesT sl s b)) cilises sl
5 ¢l ASTM 3 itied e oSl o e
aasls ol 5 T oyl s oS o5 ] dzgs W6 S
@l liglesT sl Lyl a5 09 o Jol> loj o
A5l ol g LSS MelS g5l 0550 slb digei oled
Seay Jiel S35 2 B o jgile (5315 1,8 0970 (izren
@l a3ld al n NS g Az LB IS alex
°C Sty Gl 55 (oo Cush 5 Lo il (oo jles
039 556 i)l sske 4 el ooy ZOED VEYO
Sl O3] i (Sa5ed 5 Sl Al 59, R Sillad
Sl anllae ol oyl TS s 5l (g Ll
oy Gleds dged (Sl 5 (Supd (oles ad
ClS s S50 bl 5 (S oS plSoctul ol ol
IBM SPSS Statistics |38l o5 L g 5,05 ojluil &
DYV s g el Ll 5 43227

sl & Suid 9 Sl plym by -Y-F

o S)
5 S el (P Sland Gy et o)
b Sl b e anile Sy, slo g Sl
@l als an pbsl & cals 5 56 bl 5 (Sasse

o 00 43‘)| Y J9A> ) OMT Cawds

2 Duncan

Gz 890 SO ) rblo 31 (M5 slot Y S
Sy & ol g g3l ookel Jol o Y-
slaws Sillars (335 525U aslllae jolaie @y Geiiod opl )

S S I8 S, edle 59 2 azesd g O

w‘ AW 43‘)‘ Y Jsd} ).) l.b g_i:Ua..u..J g_;l..a.?:.......a W

& s ey it sl il o505 Sl Jpaz

& asn— il (b (oSS Y e 0 i

Sillans oyes | S5 as Gy,
iso St | Sl

PClo
PC20
PC3¢o
PC4o
PClo

40
57
75
80
90

Oo|0o|0|0|0
[SIENIAINIE

CS iy pgw lo Slants I ol ragh jo
059 R o (@) l) 69)9.“) c]a.u Jiw l) QLQJTBraCker

(NE) (Sl Yo 005 205 095 (5l s oolicial Calisee

' Anova

BomFo amiuo 1FoY jlog —FO by orlonds —) o5lad ~VY 090 — Slisgy 9 ool (g39Lds pole — ale w,u




Uiy Loy 5 oye Sl

Ol 59y Sl 39

B 0390 Sy o & (SHilo 9 (S b e (5 oIl @b =Y Jaua

cals blas Ll e < el &b Sollas 0 o &S @,
Thk/Km <56 (hairness | Neps/Km @r/tex) (TPM)
(-50%) Thi/Km ) | (+200%)
(-50%) iso
1108 308 6.29 710 18.11 330 40 PClo 1
1135 178 6.31 710 22.64 351 57 PC20 2
1025 138 3.53 663 22.25 403 75 PC3o 3
1163 183 4.60 668 20.77 401 80 PC4o 4
1065 108 3.69 770 23.93 369 90 PC50 5

Slade ol all adds p e FO e Cod
HFT Shirley oXiws jl oolatnl b b &8 SiSge

07- ASTM s ,lsilbesl b Hairiness Tester
Jsb b ol s lows sl 00y (g 5 05l00ID5647
WS p e O Zepw by edle V1 Saddy
Ve dsb L 93T 0 i wiged 52 (sl i 000
Sl el Canss ol [V Y9V Vot plosl e
pr b Sy sla & (SSbe g (Sond el
kS 5 e85 )13 bl g Jelod 9,90 SPSS 2734
W lbl gl ) 15T (03T plnil b b aylie
S 1l sla fygesl 4dS s .ol s ausyo
yebie 4.l ouls &3L,1 F Jga ;0 15500 (slo puiie
e ol laal asu gl o o 38s sl
O 9 A8l S50 4 Galojl (69955 sl i
sl & (Sl 5 (Sosd Ll pply Oy @

28,5 )58 aalllas 5 )50 Ay il b

BemFe azmio 1F+Y Hlog —FO by o5lod =) o )lod 1Y 0,9 — SLivgs 9 o2 lui (5 y3Ldg pole — ols ueu

3okl b oads sdpus; s 75 b (6,5 o3l
Electronic Twist  SSg,:8l w b oS
D plol s ey (98 &S 0 1ab92 Jae Tester
(285 )18 ge5] 5 diged Yo Lo 51 G 2 (sl
& Jsb sbojl 5 plsoxiul 65 o3l sl (eizpo
e S, (Instron) s plSoil olKiws 5l b
ASTM D2256/D2256Ms Jlaibisl by geies o
oo 000 oS 75 L digad Job .ol oolai]
g2 4kS  ylocks FO+ 555 Jlosl Ce s
Fowgl ol 5l o &5 (190U jlade i 6
S i sle Osail (IS sk as eslinad
v 5l b o cals 5 S3b bl o Sodse
BTSSRI S0 (o W PSS At

g ) & sb b g3l O 8 aiged o 5lal




Ulgi Loy 9 oo ype e

U 69y SSllands (439 1

Sy ol 0 Sl 9 (S b (plgs p SSlland (439 pati 1 1 (ANOVA) 19T (b (yg03T S gli-F Joum

(Anova) lssT yg03
Sum of Squares | Mean Square F Sig
Between 5092.400 1273.100 17.638 000 | 4
(TPM) & b Groups
Within Groups 1443.600 72.180
Total 6536.000
Between 97.134 24.283 4.696 008 | &
(gr/tex) s Groups
Within Groups 103.412 5.171
Total 200.546
Between 116500.000 29125.000 | 14562.500 | .000 | 4
Groups
(-50%) 5L Ll _
Within Groups 40.000 2.000
Total 116540.000
Between 60672.560 15168.140 4830.618 | .000 | 4
Groups
(+50%) cals” Llss _
Within Groups 62.800 3.140
Total 60735.360
Between 123029.840 30757.460 2.802 054 | &
Groups
(+200%) 5 o5 |
) Within Groups 219513.600 10975.680
Total 342543.440
Between 37.004 9.251 178591 | .000 | 4
o Groups
C e Within Groups 1.036 052
Total 38.040

i on G 81 At el o S, ol 0 ol
85 5255 ol sl e s a3 g
04l e a3l Ol i g o sy Sillands
§ ol 45 55 o oS b e PCEo oS Sillans
sl Sillad ol iy sl o T L 5 b conls pac
& 5 &y b 5585 angllas 5 PCAo 5PC30 oS
& M ) el (b (ST oy sla

(B Jgaz)aily

G A g ey -F

& O Ol (595 p Sl 005 3l —)-F

Sy sl
g9 Sllard 09 St was (o0 QLS T Jgo mls
oo 5olT s sme M )l i b olses 5, O
31 Sillard oyed plime (RIBI L oS ) a8 4 il

3685 3300 PCA00S Sillas LPCLo oS S Sillars

BomFe amiuo 1FoY jlog —FO sl oo —) o5lad —VY 090 — Slisgy 9 ool (g39Lds pole — ale w,u




Uiy Loy 5 oye Sl

Ol 59y Sl 39

il ((F) Josz ol oLl (LSS gom Sl
ol slp s Gl Sl (6,50 )0 Fyge
.0)‘..\3 oysbéﬁo)&

039 ©lydi 1 3 5S510 9031 (G atwd —F Jgur

swwliTenacity (gr/tex)
oSils Duncan?
Yarn ID Subset for alpha = 0.05
\ Y
PClo 18.12
PC4o 20.76 20.76
PC3o0 22.202
PC20 22.64
PC50 23.88
Sig. 0.081 0.059
Yo
3 "
4
, VO
4
]
PClo PC2o0 &itu PC4o PC5o0

S & o olwe §9  Sllands o poi pu3l -¥-F

oy
SSllards (335 s 45 0l e ¥ Jga ol 4 4z g5
&olel Sl gme S glls 5 o liee 59, O g9
Sillacds 5 Sl 0 p0d Glie Gl L (gm0l (oo

b &5 o )l5ee PCBOLS Sillaps b PClo o S

Y Jgodaile (oo ol Loy (gl sy il b S

039 ©lpadd J1 3 oSl 9051 Gk aiws -0 Jogux

&b polin p Sl

& oLTwist (TPM)
oSslsDuncan?
Subset for alpha = 0.05
Yarn ID
1 2 3
PClo 164.6
PC20 175.2 175.2
PC50 184.4
PC4o 200.4
PC30 201.4
Sig. 0.63 0.102 0.854
Yo
4"
'j. \D -
_‘i
AL
4
O
PClo PC2o PC3o PCdo PC5o
<IN

& Ob 2 Silland o poi 3 -¥ IS

ol oliae 595 » Sillands 0 y0 p3b -Y-F

Sy s &
O s S ol e Fsue @l 4wz
B glyls o plloinl e 59, O g8 SSllais
5 Sl 0503 2ol 33l b acdl il oo syl ls e
Lo b oo ildl 7 plSoninl cwany 4 PClo oS
gl (oo il Ob dgas ( Sillals ahaiie prlaws yiol58l
Sliwe LS Hokas .@Q@&I}élﬁéﬁ&ﬁjw)o
XNy ‘_;Uo 6‘ al ).’L....J‘ 6]; &..») GLQ’ C" ) lulS.z';w‘

O F s ol Llil ol Ll el )58l

Be-F+ ankio VoY Jlag F0 (ol oot =) o3l 1Y o335 Sy 5 ol (5 5Ly ke — (gols adono FS]




Uiy Loy 5 oye Sl

Ol 59y Sl 39

aS ol absde L8 Jolos ol @ ax g5 b conl Slobie
Glls @ (Sise (liee 59,0 g5 Silland (59 e
331 L 45 (gl 4368 s el o (s lol o ime EDIS
Wb oo B B (SiSse Glime Sl 00 e
PC205 PClo oS Sillasds o g6 Sisdsn (A5
a5 &gy ol Lol ol lie o is slls g LSS
RIFIL G 0gd (oo el s gom Sl
S Sl b &5 (656550 Ol oSl ahaio rlans

b oo 2ol (Kidge sy cnl 5l oad
039 Syt 1 1 S (33051 g0y dswsd —A Jgux

& (Sdge polio p Sl

i olani g9,y (6,50 «Sillands alade mhaws il
@ boye o jon e i Olidss Gilhe o)l
Sl oped o A Gy, g cwl Sl

DEN s s

039 Ol 1 1 (S51 (49031 (Guiy aitws -V Jgua

& polie p Sl

s Neps/Km (+200%0)

oSsls Duncan?

Subset for alpha =
Yarn ID 0.05
1

swige Hairiness

oS Duncan?

PC30

663

PC4o

668.0

PClo

709.8

PC20

709.8

PC50

770.0

Yarn ID

Subset for alpha = 0.05

1

2

PC30

3.52

PC50

3.68

PC4o

4.60

PClo

6.30

PC20

6.30

Sig.

0.280

1.000

1.000

PClo

PC20

PC3o

PCilo

PC50

& Smigo o3l 5mo 1 Sillals 0y il -5 S

Sl S3b bl ol g5, O g9 Sillacs 59

Sig. 0.116

Ave
3

;i "
=

D f.

%
3

3

' PClo PC20 PC3o0 PC40 PC3o
Sl alis

& 6y Sl 005 3l -0 UK
& (Sizn ol5m0 (595 2 Sillands 0 poi il —F-F
Sy sl
039 st el atiine FUSE il a5 weSilen

OS] glyls OSSllars b 0 (Sidge (ylime p Sillas

S350 bl olaxs 59y p Sl o pos il —0-F

ooy sl &

Be—Fe azmio 1F+Y Hlog —FO by o5lod —) o )lod 1Y 0,9 — SLivgs 9 o2rlui (5 y3Ldg pole — ols deu




Uiy Loy 5 oye Sl

Ol 59y Sl 39

1y g5 ol Gl oS oad iy Sillacd b &5 55,0

4 od G OU i S9d g, ol 1oyl ol e 4

b pels & S bl slass

Gl L S 6l 4555 4ty g )l (ime (5 Lol BV
33 PCBo o5 Sillaps b PCLo o 51 Sollard o,
0l g, (sl sy ol (b Sy sl & S36 bl

Ol «Sillads whafio zhaws § (459 Gil38 b (G 0500

&S0 bl polie p Sillawd oyjg Ol i STy (SIS (y903] (Gudy dws -4 Jguo

<36 bl Thin/Km (-50%)
oSsls Duncan?
Yarn ID Subset for alpha = 0.05
1 2 3 4 5
PC50 108.00
PC30 138.00
PC20 178.00
PC4o 183.00
PClo 308.00
Sig. 1.000 1.000 1.000 1.000 1.000
o Fee
3
3
2"
\/)
1.
N
ER
A

PClo

PC20

PC3o PC4o PC50

& S50 bl Sl 0 yos il -V S

039 s &S 0l aa>de oo (L3 Jolax bl 4 ax g

shls i & cals by slaws 65, O g5 Sillals

bl jlel oyt il oo )bl o e WS

PC3o Q.‘S.;.m‘_gl.{a Sillads b gudgs ‘_gstéJ)o;;\.éJS

Cals LU Slosi g9, p Sl o o il —5—F
Sy s &

2 Slard 3y e a5 a0 o ol AJSS il

Loyl jlolias AW OSSlass b & cals bl olass

B-F+ ankio VoY Jlag PO (ol oot ) o3l 1Y 0395 - Sy 5 ool (5915 pale — (sole alone [FA




Ulgs Lo 5 it ye Sl

Ol 59y Sl 39

598 g0 sl Aty il (b slo g5 o cals bl 8l

DFgrv]esh callhe 55 LS ol mls b as

& cls bl polio p Sl 39 Ol puadd 51 g9 SIS (90T Gy dswd —Vo Jgu

o & s calS Ll oljee o508 Ll g PCBo |

1 55 PC20 ,PClo S gle Sillanss b sodss

O T RSl abojl g Sillards op0 ol azs

cdls bl Thick/Km (50%)

oSsls Duncan?

Yarn ID

Subset for alpha = 0.05

2 3 4

PC30

1024.8

PC50

1065.00

PClo

1108.00

PC20

1135.00

PC4o

1163.00

Sig.

1.000

1.000 1.000 1.000

1.000

- -
. -
.

>
.

-
.

—
.

(eskS )70+ 3 miy cdlS bl slass
)

111

PClo PC2o0 PC3o PC4do PC50

& S Ll Sl 0505 55 A S

é rblS.?b...u‘ aS ol (e &_i:Ua.wo o).oJ w‘).e‘ ‘;).b

Ol oSl 0505 Glyee Gal81 Ly (oo (28 o2

I o5 A -0

e gl (il 5 Sl 0ai i SRl L

5 S Loy ol ety al (b S, sle s

g ool ylinn Silad L & 5,5,0 ol «Sillais

S9y Lg).«:l.» «Slacds éla.ﬂ,a C““‘" u,,.;l).ﬂ e &S

o o Sllard ulpliy ol oo GaliEl S liee

Sl 0yad Glime ol b el ailas o slaws

o & 53 (6 by S 3385 Consllas 51 PCAo 5PC3o

gl GRlBL gl oo Sl B (Kide e

3ol (o0 510,95 (sl o (b (cundSTY - 0 pa

Be—Fe azio VT 5log ~FO Loales osbods ) oylads 1Y 0595 — SLivgy g srbund (5 y9bidy pole — ke deu




Uiy Loy 5 oye Sl

Ol 59y Sl 39

bosle & o cals bl LT oty b alS &
sl & @ glie o1 G1eSs (i sl Stk
opes Rl At jo 0 Shw St b oy

Gla ol (b sl & e cals bla slass Sl

XLwo-F

[1] wWary, G.R.,, & Morton, W.E. (1962), An
Introduction to the Study of Spinning.
Great Britain.

[2] Safar Jovhari, M. (2001) Technology of Ring

Spinning Frame. Amirkabir University Press.

[3] Khorasani Mina, M. (2006), Factors Effective on
Man Power Cost and Energy Consumption in Ring
Spinning. Textile Daily Magazine, No (43), pp44.

[4] Barella, A. (1983), YARN HAIRINESS.
Textile Progress: Vol. 13, No. 1, pp. 1-57.

[5] Pillay, K.P.R. (1964), A Study of the Hairiness
of Cotton Yarns, Part I: Effect of Fiber and Yarn
Factors, Textile Res. J., Vol. 34, p.785-786.

[6] Barella, A. Tom J. & et al. (1971), Influence of
Ring Traveller Weight and Coating on Hairiness.
Textile Res. J., 41, 131.

[7] Goswami, B.C. (1969), The hairiness of cotton
yarns: an improvement over the existing

microscopic technique. Textile Res. J., 39, 240.

[8] Usta, I. (2000), Factor Effecting Hairiness of the
Yarns and Investigations into Solution, Ph.D.
Thesis, University of Marmara, Institute of Science
and Technology.

[9] National Standard Organization, (1969),
Properties of Poly-Cotton 65/35%  Yarn"
Standard no.

0ol ydon Sillacd b &5 6 0550 ol «Sllarls aladie

b oo Gl B (Kige g, onl 5l
& 6250 Ol « Sillands alatie ghaw g y59 (ali8l b
Sl olpen as | 28 QU iolidlas euls ig Sl b

J)L‘ L& olows aS ool [Eow) ula)...m.u 03.9.:5) U"‘)‘
[10] Montgomery, D.C. (1997), Design and
Analysis of Experiment, 4th Edition. John Wiley &
Sons, New York.

2o glen jled g el J5b es w30 (VWAY) .0 e pdas [VY]
ab obl oy, sbn SOl 5 Kb el )

b3 eSS 5 e o e )l 00l et [1Y]
g5§")"3 QA? » Q..f:xlo)g J;b E9 5 o> Lglyb Hlas )J| (Y8 o
5 Zled 5yl g pole (ol Ay o -0y, les (S

/\—0 Ao ‘V\i QS’L’ o)Lo...ia <Y o)jé ‘\SL»y

26 epp QYA e ol v ey fllsd o M2l VY]
5 SISl ol sy Sillach gl gl 5 S5 s
(JoS ele lemsbo jloslinl b Sy ol hmacy & S
Tl (emiie (o il eetin 5 (Ml s ST (sl

Olpl e, ‘ng—l YOl

50 leadats 1w OYAY). o (S50, b ., (s ae [VF]
VY ojles (Kol Jgl Gise — ol BLI Fares, ol

VA-YY amio 55l ool

Be—Fe azio V¥ 5o —FO Loales osbods ) oylads 1Y 0595 — SLirgy g sorbuni (5y9kidy pobe — pole 4..1;5.0




