Office de la Propriete Canadian CA 2474419 A1 2003/08/14

Intellectuell Intellectual P
du Canada_ Office T oy 2 474 419
g,rngags?:i‘:g:na " ﬁgﬁg‘?y‘éyaﬁ; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2003/01/16 (51) Cl.Int.’/Int.Cl.Y C03B 37/083

(87) Date publication PCT/PCT Publication Date: 2003/08/14 | (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2004/07/26 OWENS CORNING, US
(86) N° demande PCT/PCT Application No.: US 2003/001458 (72) Inventeurs/inventors:

SULLIVAN, TIMOTHY A., US:

(87) N publication PCT/PCT Publication No.: 2003/066538 BEMIS, BYRON L.. US:

(30) Priorité/Priority: 2002/02/04 (10/066,892) US KECK, JAMES D., US
EMERSON, JACK L., US

(74) Agent: SMART & BIGGAR

(54) Titre : FILIERE POUR VERRANNE POUR FORMER DES FIBRES AVEC SUPPORT
(54) Title: FIBER-FORMING BUSHING WITH SUPPORT

(57) Abréegée/Abstract:
A fiber-forming bushing (30) comprises a tip plate (60) and a lateral support (86). The tip plate comprises at least two tip sections
(90) and the section spacing (88) between the tip sections. The lateral support extends laterally along the section spacing.

C an adg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca

OPIC - CIPO 191




03/066538 Al

WO

CA 02474419 2004-07-26

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

14 August 2003 (14.08.2003)

CO03B 37/083

(51) International Patent Classification”:

(21) International Application Number: PCT/US03/01458

PCT

(10) International Publication Number

WO 03/066538 Al

(74) Agents: BARNS, Stephen, W. et al.; OWENS CORN-
ING Science & Technology Center, 2790 Columbus Road,
Building 54-1, Granville, OH 43023-1200 (US).

(22) International Fllll]g Date: 16 January 2003 (16012003) (81) Designated States (national): AE, AG, AL, AM, AT, AU,
AT Fline T . Enelish AZ. BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
(25) Filing Language: nglis CZ. DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
(26) Publication Language: Enelish GM, HR, HU, ID, IL., IN, IS, JP, KE, KG, KP, KR, KZ. 1.C,
. stase: S LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(30) Priority Data: MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
10/066,892 4 February 2002 (04.02.2002)  US G, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, Us, UZ,
VC, VN, YU, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): OWENS .
CORNING [US/US]; One Owens Corning Parkway, (84) Designated States (regional): ARIPO patent (GH, GM,
Toledo, OH 43659 (US). KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
(72) Inventors; and European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,
(75) Inventors/Applicants (for US only): SULLIVAN, Timo- ES, FI, FR, GB, GR, HU, IE, I'T, LU, MC, NL, PT, SE, SI,
thy, A. [US/US]; 84 Stonington Circle, Newark, OH 43055 SK, TR), OAPI patent (BE, BJ, CF, CG, CI, CM, GA, GN,
(US). BEMIS, Byron, L. [US/US]; 10538 Blue Jay Road, GQ, GW, ML, MR, NE, SN, TD, TG).
Newark, OH 43056 (US). KECK, James, D. [US/US]; 500
Renae Drive, Newark, OH 43055 (US). EMERSON, Jack, Published:
L. [US/US]; 450 Renae Drive, Newark, OH 43055 (US). —  with international search report
[Continued on next page/
(54) Title: FIBER-FORMING BUSHING WITH SUPPORT
- 112
A /
84
Ul 1
l
88
112 | 4
90 88 S 94 e
88 S N i
20 0 !
50
BRLES A\ 84
82 —
NN NN DNt
—eg, NS =
80 o AN T 82
e 90 72
50
90 86
78 86
84 80
82

(57) Abstract: A fiber-forming bushing (30) comprises a tip plate (60) and a lateral support (86). The tip plate comprises at least
two tip sections (90) and the section spacing (88) between the tip sections. The lateral support extends laterally along the section

spacing.



CA 02474419 2004-07-26

WO 03/066538 A1 LR DO 00 AL R RR A R A

—  before the expiration of the time limit for amending the For two-letter codes and other abbreviations, refer to the "Guid-
claims and to be republished in the event of receipt of ance Notes on Codes and Abbreviations” appearing at the begin-
amendments ning of each regular issue of the PCT Gazette.



10

15

20

25

30

CA 02474419 2004-07-26
WO 03/0663538 - PCT/US03/01458

FIBER-FORMING BUSHING WITH SUPPORT

TECHNICAL FIELD AND INDUSTRIAL
APPLICABILITY OF THE INVENTION

This immvention relates in general to an apparatus for producing continuous
materials, and in particular, to a bushing for producing glass fibers. Moét particularly, the
invention relates to a lateral support for a fiber bushing tip plate and a fiber bushing with

the same.

" BACKGROUND OF THE INVENTION

Apparatus for producing continuous materials are well known. A conventional
apparatus comprises a melter, into which a batch of material is fed, or a remelt apparatus

or foremelter, 1nto which marbles or cullet is fed. The melter melts the material to form

- molten glass. In a direct melt operation, the molten glass exits from the melter through a

throat into a main channel. The main channel feeds a plurality of cross channels. Each
cross channel, 1n turn, feeds molten glass to a plurality of forehearths. Each forehearth

teeds molten glass downward through a plurality of bushing blocks. Each bushing block

feeds molten glass into a bushing supported by a frame, which is mounted beneath the

- bushing block. In a remelt operation, the molten glass is fed directly into each bushing.

The molten glass exits from each bushing in the form of glass fibers. A typical bushing
produces hundreds to thousands of glass fibers.

As shown 1 Fig. 1A, the glass fibers 10 are produced by passing the molten glass
12 through a tip plate 14. The tip plate 14 has a plurality of tips 16. Each tip 16 has an
oritice 18 through which molten glass 12 passes. Glass exiting the tip 16 is in the form of
a fiber 10. The fibers 10 are cooled by cooling fins 20 supported beneath the tip plate 14

- and attenuated to a desired filament diameter with a rotating cylindrical winder or chopper.

As shown in Fig. 1B, heating a tip plate 14 decreases the structural properties of
the tip plate material 14. Stresses resulting from the hydrostatic glass pressure,
gravitational force, and forming tension result in high temperature creep of the alloy from
which the tip plate is formed. This alloy creep causes deformation of the tip plate 14,

causing it to sag downward. As the tip plate 14 sags, tips 16 assume different orientations.

1
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Consequently, some of the tips 16 are situated closer the cooling fins 20 than others. The
cooling fins 20 must be lowered to the bottom of the lowest tips 16. Consequently, the
cooling fins 20 are not equidistant from all the tips 16. Hence, some of the tips 16 are too
close to the cooling fins 20 and therefore too cold and some of the tips 16 are too tfar from
the cooling fins 20 and therefore too hot. If a tip 16 is too cold, the fiber 10 produced by
the tip will decrease in diameter. This along a subsequent increase in forming tension may
cause a breakout. The tips that are too hot have an increase in glass flow and a reduction
in viscosity, which leads to flow instability that can also cause a breakout. A breakout is
an interruption or separation of the fiber 10 formed from the tip 16. After the fiber breaks,
a globule or bead forms on the tip 16.

When pro ducing high temp erature fiber products, such as the Advantex glass fiber
product produced by Owens Corning, of Toledo, Ohio, U.S.A., the bushing must be heated
to greater elevations, which further assaults the integrity of the tip plate 14, further
reducing the life expectancy of the bushing.

At the end of the life of the bushing, the bushing 1s chopped up, reiined and used to
construct anew bushing. This process is labor intensive and results 1n some loss of
precious resources. | |

What is needed is a support for a fiber bushing and a bushing construction that

further resists tip plate deformation.

SUMMARY OF THE INVENTION

The present invention is directed toward a support for a fiber bushing. More
particularly, the mvention 1s directed toward a fiber-forming bushing comprising a tip plate
and a lateral support. The tip plate comprises at least two tip sections and a section
spacing between the tip sections. The lateral support extends laterally along the section
spacing.

According to the invention, there 1s also provided a fiber bushing comprising a
bushing body. A throat is provided at an upper end of the bushing. An elongate tip plate
is provided at a lower end of the bushing. The tip plate comprises at léast two tip sections
and a section spacing between the tip sections. A support extends longitudinally along the

tip plate. A lateral support extends laterally along the section spacing.



10

15

20

235

30

CA 02474419 2004-07-26
WO 03/0663538 PCT/US03/01438

" According to the invention, there is further provided a fiber bushing comprising a
bushing body. A throat is provided at an upper end of the bushing. An elongate tip plate
is provided at a lower end of the bushing. The tip plate comprises at least two tip sections
and a section spacing between the tip sections. A support comprises an elongate center
support extending between a pair of laterally extending end supports. The center support
extends iongitudinally along the tip plate. The end supports extend laterally along
opposing ends of the tip plate. A lateral support extends laterally along the section
spacings.

Various objects and advantages of this invention will become apparent to those
skilled in the art from the following detailed description of the preferred embodiment,

when read in light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is an enlarged partial side elevational view of a prior art fiber bushing with
a non-deformed tip plate and cooling fins below the tip plate.

Fig. 1B is an enlarged partial side elevational view of the prior art fiber bushing
with a deformed tip plate and cooling fins below the tip plate. |

Fig. 2 is a top perspective view of a bushing according to a preferred embodiment
of the invention.

Fig. 3 is an environmental bottom perspective view of a bushing with lateral
supports extending along the section spacing of the tip plates according to a preferred
embodiment of the invention. :

Fig. 4 is an enlarged bottom plan view of the bushing shown i1n Fig. 3.

Fig. 5 is an enlarged sectional view of the bushing taken along line 5-3 in Fig. 4.

Fig. 6 is an enlarged sectional view of the lateral support shown in Fig. 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings, there is illustrated 1n Fig. 2 a bushing 30
comprising a bushing body 32 having opposing ends 34, 36. The bushing bod},;' 321s
constructed of a pair of longitudinally spaced end plates 38, 40 and a pair of laterally
spaced side walls 42, 44, triangulated to form a substantially rectangular structure. Each

side wall 42, 44 includes a upper side wall 46 and a lower side wall, or tip side plate 4.

3
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An ear 50 extends laterally from each end plate 38, 40. A side rail support bar 52 extends
longitudinally along each tip side plate 48.

A throat 54 is provided at an upper end 56 of the bushing 30. A flange 58 1s
provided at an upper end of the throat 54. As shown in Figs. 3-5, an elongate tip plate 60 .
is provided at a lower end 62 of the bushing 30. In a preferred embodiment of the
invention, a pair of laterally spaced tip plates 60 is provided. An elongate (inverted)
center-V 64 extends between the laterally spaced tip plates 60. As shown in Fig. 5, a
screen 66 is provided within an upper region of the bushing 30. A plurality of elongate
gussets 68 is provided within a lower region of the bushing 30. More particularly, the
gussets 68 are spaced discrete longitudinal distances apart and tacked to an upper surface
of the tip plate 60.

As shown in Figs. 3-5, the bushing 30 is suspended within a frame 70. Refractory
material 72 is poured around the bushing 30, between the frame 70 and the bushing 30.
Refractory material 72 is also poured into the center-V 64. The refractory material 72 1s
permitted to harden.

An elongate center support 74 may extend longitudinally along the center-V 64,
adj écent the refractory material 72 therein. In a preferred embodiment of the invention, thé
center support 74 extends between, and ’is connected to, a pair of laterally extending end
supports 76=, 78 to form a generally H-shaped support, generally indicated at 80. Mounting
pads 82 extending from the end supports 76, 78 are secured to the frame 70 to hold the
support 80 m a fixed position relative to the bushing 30. The center support 74 and the
end supports 76, 78 are hollow and in fluid communication with each other. A nipple 84
extending ﬁoml]each end of each end support 76, 78 is in fluid communication with the
end supports 76, 78. The term "nipple" used throughout this description is intended to be
broadly interpreted to encompass any junction for the connection of fluid conduit.

A lateral support 86 extends laterally along the section spacing 88 between the tip
sections 90 of the tip plates 60. As shown in Figs. 5 and 6, the lateral support 86 1s an
elongate support having opposing ends 92, 94. Mounting pads 96 extending from the ends
92, 94 are secured to the frame 70 (as clearly shown in Fig. 5) to hold the lateral support
86 in a fixed position relative to the bushing 30. A nipple 98 extends from each end 92, 94
of the lateral support 86. As shown in Fig. 6, the lateral support 86 is hollow and in fluid

communication with the nipples 98.

}
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The center and lateral supports 74 and 86 traverse one another. In a preferred

embodiment of the invention, the lateral support 86 is comprised of two hollow members

100, 102 having a fluid conduit 104 extending therebetween. The conduit 104 1s

preferably a generally U-shaped conduit having two legs 106, 108, each of which is
connected to a corresponding hollow member 100, 102 so that the conduit 104 1s 1n fluid
communication with the hollow members 100, 102. The U-shaped conduit 104 extends
downward and crosses over the center support 74.

The supports 80, 86 are preferably thermally and electrically insulated from the tip
plate 60, as shown in Fig. 5. In a preferred embodiment of the invention, the top of each
support 80, 86 1s sprayed with a céramic material 110. In the most preferred embodiment
of the invention, an eighth inch layer of zirconium oxide is applied to the bottom of the
lateral support 86.

In operation, a terminal clamp, generally indicated at 112, 1s connected to each ear
50. Each terminal clamp 112 is connected to a flexible bhus bar (not shown). Each flexible
bus bar is connected to a transformer pad via a tubular bus bar (not shown). The clamps
112, the tubular bus bars and the pads are hollow and water cooled. Supply and discharge
lines (not shown) are connected to the nipples 84, 98. In a preferred embodiment of the
invention, high-pressure hoses are connected to the nipples 84, 98 with compression
fittings. A cooling fluid is passed through each of the clamps 112, bus bars, and supports
80, 86.

The bushing 30 is resistance heated by passing a high current (for example, 2,000
to 10,000 amps) through the ears 50 and bushing body 32. The bushing 30 is gradually
heated until 1t reaches an,operatiﬁg temperature that can range from 2,100 to 2,800 degrees
Fahrenheit, depending on the glass composition that is being formed. The heated bushing
30 is intended to condition the state of the molten glass, rather than melt the glass. The
resistance heat is retained in the bushing body 32 by the hardened refractory material 72
formed about the bu'shing body 32.

Molten glass 12 (shown in Fig. 1) is introduced into the bushing 30 through its
throat 54. The flange 58 forms a seal between the bushing block (not shown) and the
throat 54. A coolant conduit (not shown) is provided about the periphery of the flange 538
to cool any molten glass 12 thlallt may exit between the bushing block and the flange 59.
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This cooled glass blocks other molten glass 12 from exiting between the bushing block

and the flange 58.
The molten glass 12 passes through the screen 66 as it passes through the bushing.

body 32. The screen 66 functions to capture solid matter suspended in the molten glass
5 and assist in distributing the resistance heat uniformly throughout the molten glass 12.
As stated above, the tip plate 60 is provided with a plurality of tip sections 90, each
separated by dead space, or section spétcing 88. A plurality of tips 01 6 (best shown in Fig.
1) occupies each tip section 90. No tips 16 occupy the section spacing 88.. Each tip 16 has
an orifice 18 (shown in Fig. 1) through which molten glass 12 passes. Glass fibers 10 are

10  formed from molten glass 12 exiting the tips 16, passing the fibers 10 between cooling fins
20 (shown in Figs. 1 and 3) beneath the tip plates 60. The cooling fins 20 cool the tips 16
and consequently the glass fibers 10 exiting the tips 16.

In a preferred embodiment of the invention, the tip plate 60 has an easily divisible
number of tips 16. For example, the tip plate 60 may have 4,000 tips 16, and may be

15  separated into four sections 90, each having 1,000 tips 16. Consequently, the bushing 30
may produce 4,000 fibers 10. The fibers 10 may be gathered into one or more strands,
which are used to produce packages. The fibers 10 can be gathered in discrete amounts
(for example, 1,000, 2,000, 3,000 or 4,000) to produce various strands for various
packages.

20 The center-V 64 provides external resistance to deformation of the tip plates 60.
Filling the center-V 64 with refractory material insulates the center support from the tip
plates 60. The gussets 68 support the tip plates 60 internally from above, also resisting
deformation of the tip plates 60. To further resist deformation, the supports 80, 86 provide
subjacent external support for the tip plates 60. The center support 74 provides

25  longitudinal support for the tip plate 60 along the center-V 64. The end supports 76, 78
support the center support. The lateral support 86 provides lateralrsupport for the tip plate
60 along the section spacing 88 between the tip sections 90. Resisting tip plate
deformation prolongs the life of the bushing 30.

In accordance with the provisions of the patent statutes, the principle and mode of

30 operation of this invention have been explained and illustrated 1n 1ts preferred

embodiment. However, it must be understood that this invention can be practiced
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otherwise than as specifically explained and illustrated without departing from 1ts spirit or

sCope.
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WHAT IS CLAIMED IS:
1. A ﬁber-fonmng bushmg (30) cornpnsmg
a tip plate (60) comprising at least two tip sections (90) and secﬁon spacing
(88) between the tip sections; |
| a longitudinal support (74) extending longitudinally across ’;heycenter (64)
of the tip plate (60) : .
a lateral support (86) extending laterally along the section spacing and
substantially perpendicular to and sn'uctﬁrally independent of the longitudinal support (74)
wherein the lateral support has opposing ends (92, 94) and a nipple (98) extending from

each of the opposing ends so that the nipples are in fluid communication with the lateral

support.
2. The bushing according to claim 1, wherein the lateral support is thermally

and electncally insulated from the tip plate.

3. The bushing accordmg to claim 1, wherein the lateral support 1s coated with
a ceramic material.
4. The bushing according to claim 1, wherein a layer of zircontum oxide 1s

applied to the lateral support.
5. The bushing according to claim 1, wherein the lateral support 1s hollow.
6. The bushing according to claim 1, wherein the lateral support 1s comprised

of two hollow members (100, 102) having a fluid conduit (104) eﬁiteﬁding across the

support and between the hollow members.

7. The bushing according to claim 1, wherein the conduit is a geﬁeraliy U-
| shaped conduit having two legs (106, 108), éach of the legs being connected to a
corresponding one of the hollow members so that the conduit is in fluid communication
with the hollow members, the U-shaped conduit extending downward and across the
support. |
8. A fiber-forming bushing (30) comprising:
a bushing body (32);
a throat (54) provided at an upper end (56) of the bushing body;
| an elongate tip plate (60) provided at a lower end (62) of the bushing body,
the tip plate comprising at least two tip sections (90) and section spacing (88) between the

tip sections;

8
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a support coﬁlprismg an elongate center support (74) exténding between a
pair of laterally extending end supports (76, 78), the center support extending : ‘
longi tu&inally along the fip plate, the end supports extending laterally along opposing-ends
of tﬁe tip plate; and .'

a lateral support (86) structurally independent of the center support and
extending lateraily along the section spacing and between tﬁe end supports.

9. The bushing according to claim 8, wherein the supports are thermally and
electrically inéulated from the tip plate. |

10.  The bushing according to claim 8, wherein each of the supports 1s coated -

‘with a ceramic matenal. . '

11.  The busﬁing according to claim 8, wherein a layer of zirconium oxide is

applied to the supports. |
: 12.  The bushing according to claim 8, wherein the supports are hollow and the
center support is in fluid communication with the end supports.

13.  The bushing according to claim 12, wherein the end supports (76, 78) and
opposing ends (92, 94) of the lateral support have a nipple (84, 98) extending therefrom so
that the nipples are in fluid comﬁunication with the end supports and the lateral support.

14.  The bushing according to claim 12, wherein the center support anci the
lateral support traverse one another.

- 15.  The bushing according to claim 20, wherein the lateral support 1s comprised
of two hollow members (100, 102) having a fluid conduit (104) extending across the
center support and between the holiow members.

16.  The bushing according to claim 15, wherein the conduit is a generally U-
shaped conduit having two légs (106, 108), each of the legs being connected to a
corresponding one of the hollow members so that the conduit is in fluid communication

with the hollow members, the U-shaped conduit extending downward and across the

center support.

9
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