PCT/US2016/050849

WO 2017/044671

1/4

101

102

103

Sy

tss0e,

1

FIG



PCT/US2016/050849
2/4

WO 2017/044671

202

™ SP) AN
o o o
Q| Q| Q|

204
201
201

A o e
e A e o e
%, O e S s S
5 ey ?&n»h:.&.&aﬁ_ ~, i s
L 3 A s R A
% e S ey o i:b,\\\ )

& \.)ﬁ H \,.....wvu

FIG.2



WO 2017/044671

3/4

301

PCT/US2016/050849

304

|

NN S
e o
e =,

~—

302

FIG. 3

304 303



PCT/US2016/050849
4/4

WO 2017/044671

~
o
4

it
h‘\\\‘\\\\\
b \\\\\
: e,
25
&“ %, *v\\.\nmxxuw%ﬂw\mmm\\“wm\\\\\\\\\
U G - ’ L g, % ceses. A $\\.\\\u\a casstcly
e e Y o g TGY
S i s s AR ek S
I I Y A H R & e %
A\\&\\\\\%o\s\\\\\\\“ﬁﬁw \\\\\\\\\§\\.m\ 4 W\\\\\\% 3 H A
“riporiis ” e 4 < 7 4 4
| 77 i TR i s i IR :
Vi o S S s B 7 L i s v I
Lucarrnib / . % 3 Bttt £ B S N 7 it
SR, ¢ g i A SR G it B R 3T, % 7
7 . ST w\“.s\x et § 7 E \...W\\nw\\\ Grerseetrerte” \m“‘v\ G g 7
P s e k oo P e ™
s LI Y P g eI S B il P
I Lt et T S Ll 7 a1
T P L ST,
e i ] i st
Svialtt] \\\\\\&V\\
: 7 - § LAl
gy, GE 2 R S
PR N aen WA e
7 W) Sl it \\\\“\\\\
i & R ot .
ppes . e “

i sBE:
P

G i
et

Poe? s

\.\\\\mw\ﬂm,m\\\\\\

FIG. 4



ABSTRACT

Methods, apparatus and kits for modifying natural feathers that are used in sporting goods that
result in long lasting feathers with increased mechanical stability, reliability and durability as well
as improved flight consistency is disclosed. Some of the sporting goods that use natural feathers
are badminton shuttlecocks, arrow fletchings, and darts. The disclosed methods consist of
controlled treatment of feather shuttlecocks with crosslinking agents to crosslink the keratin
protein present on the natural feathers of the shuttlecock.
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