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A glass forming apparatus includes a cooling tube including a first tube including a closed first sidewall
and a closed first end, and a second tube including a closed second end and a second sidewall defining an
orifice. The second tube is positioned within the first tube. The cooling tube includes a channel between the
closed first sidewall and the second sidewall. The cooling tube receives a cooling fluid within one of the
second tube or the channel and passes the cooling fluid through the orifice. Additionally, methods of forming

a ribbon with a glass forming apparatus are disclosed.

HAREE



1856032

TW 1856032 B

AR ERA -
101 mEE

1o 10345 %
201 / 145:4% 3F
! 201:54 4
01 209: 9t s A2
209 / 2058 -2 % &
303 03 216: % —x & &

v/ 307 0Lk K &

iOQ
l 303:45%pF
! N\ Wi/ 1,/ Pr

Y oo N— VAN N 305:47 34
W/‘S%O N
O 1
321~ O

ca — 326 307:4%p %
29 & 309: 4448
@ 3 34
4

AT 313: LA E
5
3 >3 315 Fanauan

317: LA kg%
| 319:47i %
321: b &g ar
3255580 %
326:% &k
327550 %
3 320:% — & i BAE
BLBEFG
=3 335: 5 Rk
341 TF MR
343 F Bk A
345: F A B %
347 F oap
348:TF & &
349: % — B %
[LFE A EBEFG

343~ O 215

e

= 000
|22
oo AN
N N
Y
\ <

s e e Y



nE R
E LAY

[ PCEER4aT ] BRI E K 77k

[ S 232H 41 ] GLASS FORMING APPARATUS AND METHODS

(3]

—HEEBPREERRE - 248lE  BF FE—%  BEH
ARV — I BEREMFANE —W > RE_E > BFEEFANE
g R R ESDOHRE B - ZE __EEMLEZFE —E
AN o B Al B A R B P By B — A BE Bz SR T BE R B IS
mE - ZRAEHREWZE BN EE T —F N S A
Al H Rzl R @EREBEBZ LD - I - BE T HHK
P A B P IR W R A

1856032

A glass forming apparatus includes a cooling tube including a first tube including a
closed first sidewall and a closed first end, and a second tube including a closed second
end and a second sidewall defining an orifice. The second tube is positioned within the
first tube. The cooling tube includes a channel between the closed first sidewall and
the second sidewall. The cooling tube receives a cooling fluid within one of the second
tube or the channel and passes the cooling fluid through the orifice. Additionally,
methods of forming a ribbon with a glass forming apparatus are disclosed.
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