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. Apparatus for, and methods of, for-
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ming mineral fibers (16), such as glass. Such

invention comprising a mineral fiber forming / ﬂ
"

bushing bottom wall (14) comprising a base

N\
N

f
.

plate (17) and elongated members (15) pro- /7

jecting downwardly from the exterior under- A=

surface of the base plate. The base plate isofa

porous material such as a sintered, foamed or X NN

fusion bonded material to form a rigid struc- % : : b

ture adapted for flow of molten mineral ma- /f
terial therethrough to form a layer (11) of /j

molten mineral material along the exterior //
undersurface thereof. The rodmembers are /]

adapted for flow thereon of the molten mine-
ral material from the flooded exterior under-

N

surface for attenuation into mineral fibers. /f
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DESCRIPILON

APPARATUS AND METHOD FOR PRODUCTIGN OF MINERAL FIBERS

TECHNICAL FICELD

The invention relates to apparatus for, and
methods of, forming fioers from heat softsned mineral
material, such as glass. More specifically, tnis invention
relates to bushing or feeaer apparatus comprising & porous
basa plate, such as a plate of & sintered, foamed or fusion
bonded material, and slongated rod mambers projecting from
the base plate. Also, 'this invention relates to metnods of
forming fibers comprising flowing.material through a porous

‘base plate to flood the exterior undersurface thereof and

supplying streams of material for attenuation into fibers
by flowing the flooded material over alongated rod members
projecting downwardly from the base plate.
BACKGROUND ART

In recent years, there has been considerable
interest in the productionm of minaral fibers such as glass
fibers. Due to the increased usage of glass fibers, this
interest has particularly focusad on improved apparatus and
methods for the production of such fibers.

In the production of such fibers, molten glass is
typically passed through orificed tips in & bushing or
stream feedar to cresate indiviqual cones of glass for ths

attanuyation of fibars therefrom. As the molten streams of
glass flow through the orificed projections for attenuation
into fivers, the bushing and fiber forming anvironment are
carefully controlled to avoid flooding of the molt
material along the undsrsurface of the bushing. I
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flooding occurs, the fiber forming operation is disrupted,
and thus, production is stopped.

By use of Applicants' invention, this fiber
forming disruption problem because of busning flooding is
eliminated. 1In fact, the tendency of molten material to
fload is capitalized on by Applicants' fiber forming
gpparatus and metnods in that the streams of material faor
attenuation into fibers are drawn from a delibsarately
flooded bushing.

DISCLOSURE OF THE INVENTION

The present invention comprises a bushing for the

production of mineral fibers such as glass. The bushing

comprises upwardly extanding sidewalls and a bottom wall
extending betwean the sidewalls. The bottom wall comprises
i base plate, the base plate being of a porous matarial,
such as a sinterad, foamed or fusion bondad material,
forming a rigid porous structure adapted for flow of molten
mineral material therethrough to form a layer of molten
mineral material on the undersurface of the base plata.

The bottom wall further comprises 2longatad members
projecting downwardly from the exterior undersurface of the
base plate. The elongated members are adapted for ths flow
thereon of the molten mineral material from tha exterior
—undersurface and for the attenuation of mineral fibers

25

30

35

therafrom.

The present invention furthar comprises an
apparitus for forming mineral fibers comprising 2 stream
faadar for flowing streams of molten minsral matsrial,
means attenuating fibers from the streams of moliten mineral
material, and means for dirscting gas upwardly into contact
with the streams of molten minaral material at a velocity
@nd in an amount effective to convey away from the streams
sufficient heat to rencer thz material of the streams
attenuable into fibers, th2 improvement comprising a stream
feeder bottom wall assembly which comprises 2 porous basa
plate adaptsd for flow of molten minaral mate
therethrough to form a layer of molten mineral material on
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the exterior undersurface thereof and elongated members

projecting from the exterior undersurface. The elongated
members are adapted for flow thereon of the molten mineral
material of the layer for attenuation into mineral fibers.

The present invention comprises methods of
forming mineral fibers. A method comprises flowing molten
mineral material through a porous bushing bottom wall to
flood the exterior undersurface of the bottom wall with the
material, flowing streams of the matarial from the flooded
undersurface onto rod members projecting downwardly from
the bottom wall, and attenuating fibers from the streams of
molten mineral material from the rod members. The method
can further comprise tha step of directing gas into the
streams of material at a velocity and in an amount
effective to convey from the streams sufficient hesat to
render the material of the streams attesnuable to fibers.

An object of the invention is an improved
apparatus and methods for the production of mineral fibears,
such as glass fibers. '

Another object of thes invention is to provide an
improved bushing for usa in the manufacture of mineral
fibers, such as glass fibers.

These and other objects of the invention will
become morz apparent as the invention is described
hereinafter in dstail with refersnce to the accompanying
drawings. '

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a semi-schematic elevational view of &
fiber forming apparatus in accordance with the invention.

FIG. 2 is an enlarged sectional view of the

bushing of FIG. 1.
FIG. 3 is an enlarged side view of a porticn of
the bushing bottom wall area of FIG. 2.
BEST MQDE OF CARRYING QUT INVENTION
Before explaining the present invantion in
detail, it is to ba understood that the invesntion is not

limited in application to the details of construction and
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arrangement of the parts illustrated in the accompanying
drawings, since the invention is capable of other
embodiments and of being practiced or carried out 1in
various ways to produce elements for other end uses. Also,
it is to be understood that the phraseclogy employed herein
is for tne purpose of dascription and not of limitation.

While the apparatus and method of the invention
have particular utility in the processing of glass for
forming fibers or filaments, it is to be understood that
the apparatus and method can be employed for producing
fibers from other materials.

Referring to the drawings in dstail, FIG. 1
illustrates a fiber forming operation. Mineral matarial,
such as glass, is maintained in a molten condition in
Bushing or stream fseseder assembly 10. The bushing assemoly
comprises upwardly extending sidewalls 12 and bottom wall
assembly 14 which will be described in more detail latar.
Fibers 16 are attenuated from molten glass matarial passing
through the bushing assembly. The fibers are coated by
size applicator 22 ana gathersd into strand 13 by gatharing
shoe 19. The strand is then collectad by winder assambly
24, The strand is reciprocated by traverss 238 for
collection into package 30 on winder collet 26.

To control the glass fiber forming 2nvironment,
blower means 20 is provided. This blower means directs
gds, such &s air, upwardly into contact with tne moiten
material passing through the bushing, at a velocity and in
an amount effective to convey away from the streams of
glass sufficient heat to render the material attenuable
inte fibars. Such a biower assembly is descrioed in U.S.
Patant 4,202,880 issued May 13, 1930, and is hsareby
incorporated by refersnce-

In gensral, tne bushing or stream feeder has a
bottom wall assembly comprising a parous base plate and
alongatad rods or members prcjecting from the extarior
surface of the base plate. The porous plate is adaptad for
flow ¢f molten mineral material therathrough to form

[37]
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layer of molten mineral material on the extesrior
undersurface thereof, and ths elongated members are adaptea
for flow thereon of the molten mineral material of the
layer for attenuation into mineral fibers from the end
regions thereof. The density and uniformity of the porous
plate are closely controlled so that the desired rate of
flow of molten material occurs Eherethrough during
operation.

Such a porous plate can be constructed of a
sintered powdered metal, such as platinum-rhodium. The
sintered metallic powder forms a rigid porous structure
adapted for flow of such material. The plate can also De
constructed of an open cell, foamed material, such as a
platinum alloy material, or a fusion bondad material, such
as a bonded platinum alloy wire cloth structure.

Elongated rods or members are attachad to the
base plate. For example, holes can be drilled througn the
sorous plate and eslongatad rods or members insertad thersin
so that they project downwardly from- the exterior
undersurface thereof. The members can be welded, for
sxample, by laser techniques to the base plate for
attachment thaereto. - _

For flow control and rigidity of the structure,
it is preferred tnat the pore openings of the porous
material be relatively small. For example, the transverse
cross section of the elongatad members at the exterior
undersurface can be greater than the size of tha para
openings at the exterior undersurfacs.

It can be dasirable to provide an internal
support system for the bushing bottom wail. For example,
én egg crate structure, gusset assembly system or other
conventional support system can be welded or otherwise
secured inside the busning assembly to restrict sagging of
the bottom wall during operation.

FIGS. 2 and 3 show the bushing assembly in more
getail. As shown, tne bottom wall assembly 14 is connected
{0 tne upwardly axtanding sidewalls 12. This can te dons
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by difftusion bohding, welding or other conventional
attaching techniques. The bottom wall assembly comprises a
porous base plate 17 and elongatad members or projections
15. The sidewalls, base plate and rod members can all be
made of a platinum-rhodium alloy or othar materials which
perform in the high temperature fiber forming environment.

The base plate thickness and porosity are
determined by the strength and rigidity needed by the
bottom wall to be structurally sound during operation as
well as by the quantity of glass desirad to flow through
the bushing. The flow porosity is shown to be generally
uniform along the exterior undersurface of the base plate.
It is within the scope of the invention, however, that some
areas of the base plate can be more porous than others,
thus allowing greater flow through some areas than through
others for a particular flow pattern through the base
plate. A uniform flow of glass flooding over the bottom
surface of the bushing (forming a genarally uniform layer)
is, however, preferred. Generally the parous openings are
designed for substantially the same flow rats of material
therethrough as will be attenuated away into fibers during
operation.

As shown, elongated rod members or projections 15
extend from the exterior undersurface of the base plate.
The rod members can extend from the plate in any suitable
manner. For example, the members can extsnd through the
base plate or be atttached to its lower surface. The
molten mineral material flooding the exterior undersurface
of the base plates flows onto the rod members from which it
1s attenuated into fibers. It is preferred that the rod
members nhave a relatively short length projecting below thne
bottom wall such as, for example, in the range of from
about 40 mils to about 15C mils and that the rod members ba
relatively small in diametar such as, Tor exampl=, in the
reange of from about 20 mils to about 40 miis. As shown,
gach rod member has a circular cross-sectional shape and
tne end region of each rod member terminates bznsath the
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bottom wall with a conical shape. The rod members can have
other cross-sectional shapes, such as, for example, square
or oval. Also, the rod members can terminate with a flat
surface or a rounded surface rather than a sharp point.

The rod members are shown to be of a solid, uniform
construction but it is within the scope of the invention
that they be hollow or of a composite construction.

As can be readily seen, such a bushing
construction can provide a means for producing a large
number of filaments from a small bushing bottom wall area.
Rod members can be placed in a highly dense fashion along
the exterior undersurface of the base plate. For example,
the rod membars per square inch of bottom wall density (and
consequently, resulting fibers per squares inch density) can
be in the range of from about 50 to about 200.

As shown in FIG. 3, molten glass material flows
through the porous basa plate 17 from above to flcod the
exterior undersurface of the wall member, and thus, form a
generally uniform layer of glass 11 theron. Streams of
molten material are supplied from the flooded area by
flowing the material over elongated members 15 projecting
downwardly from the bottom wall. Fibers 16 are attsnuated
from the streams of moltan mineral material flowing over
the rod members. As shown, an inaividual fiber is
attenuated from each rod member.

Having described the inventicn in detail, it will
be understood that such specifications ars givan for the
sake of explanation. Various modifications and
substitutions other than those citad may be made without
departing from the scope of the invention as dafined in the
following claims.

IHOUSTRIAL APPLICABILITY
The present invaention would be usaful in the

mineral fiper forming art and, in particular, in the gliass
fiber forming art.
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l. A mineral fiber forming bushing comprising:
a) upwardly extending sidewalls; and
b) a bottom wall assembly extanding betwean
the sidewalls comprising a base plate, the base plate being
8 porous structure adapted for flow of molten mineral
material therethrough to form a layer of molten mineral
material on the undersurface of said base plate and
elongated membars projecting downwardly from the base
plate, the elongated members baing adapted for the flow
therz0on of thne molten minera]Amataria1 from the exterior
undersurface and for the attenuation of mineral fibers
therefrom. ‘

2. The bushing of claim 1 wherein the base plate
is of sintered platinum/rhodium powdarsd metail.

3. The bushing of claim 1 wharein the base plate
is of diffusion bonded platinum/rhodium wire cioth.

4. The bushing of claim 1 wharein tne bass plate
is of a foamed platinum/rhodium material.

5. The bushing of claim 1 wherein the 2nd
regions of the elongated members have a conical snape.

6. Tnhe bushing of claim 1 wherein the elongated
membars &nd the rod members are of a platinum/rhodium
alloy.

7. In an apparatus for forming mineral fibars
comprising a stream faeder for flowing streams of moiten
mineral matarial, m=2ans attenuvating fibers from the streams
of molten mineral material, and means for directing gas
upwardly into contact with the streams ¢f moltan mineral
materizl at a velccity and in an amount affective to convay
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away from the streams sufficient heat to render the
material of the streams attenuable to fibers, the
improvement comprising a stream feeder bottom wall assembly
comprising a porous base plate adapted for flow of molten
mineral material therethrough to form a layer of molten
mineral material on the exterior undersurface thereof and
elongated members projecting from the exterior undersurface
adapted for flow thereaon of the molten minaral matearial
from the layer for attenuation into mineral fibers.

8. The apparatus of claim 7 wnerein the
transverse cross section of the members at the exterior
undersurface is greater than the size of the pore openings
at the exterior undersurface.

9. The apparatus of claim 7 wherein the
elongated members are laser welded to the porous base

plate.
10, The apparatus of claim 7 wnerein the porous

base plate is of a sintered matsrial.

11. The apparatus of claim 7 wnarein tne porous
base plate is of & foamed material.

12. The appéaratus of claim 7 wharein the porous
base plate is of a diffusion bonded wire cloth.

13. A method of forming minerzl fibers
comprising:

a) flowing molten mineral -material through &
porous bushing bottom wall to flood the exterior
undersurface of the bottom wall with the material,

b) flowing stireams of the material from the
flooded undersurface onto rod members projecting downwardly
from the bottom wall; and

c) attsnuating fibars from the sirsams of maolten
mineral material from the rod mambers.

14. The method of claim 13 comprising “he step of
directing gas into contact with the strsams bf material at
a velocity and in an amount affective to convey from the
streams sufficient heat to render the material of the

streams attanuatle to fibers.
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15. Apparatus for producing glass fibers
comprising:

a) a porous member for flowing molten glass
therethrough to form a layer of such glass at & porous
exterior surface thereof; and

b) spaced apart elongated members projeciing from
the porous surface, molten glass of the layer moving along
the member for attanuaticn at the projected ends therest.

16. Apparatus for producing glass fibers
comprising:

a) a porous member for flowing molten glass
therethrough to form a layer of such glass 2t & generally
flat porous exterior surface thereof;

b) spaced apart elongated member projecting from
the exterior porous surface and along which molzen glass of
the layer moves away from the porous surface during
production of fibers; and

¢} means for withdrawing glass fibars from the
molten glass at the projected snd regions of the members.

17. Method of producing glass fibers comprising:

a) moving molten glass through a porous member to
form a layar of moltan glass at a surface tharzof from
which projects elongated members;

| b) flowing molten glass of the Iéyer to

ct
o
w

projected snd regions of the members; and

c) attenuating glass fibers from the mclten glass
at tha end reagicns.

18. Thne method of claim 17 wherein tha depth of
tne Tayer of maolten glass formed at the surface is less
than tne projecting lTength of the mambers.

3




WO 82/00818 PCT/US81/00564

[ —

H/‘/f

~75

Z)  »

Mu;nuu &
i

FIG. {




INTERNATIONAL SEARCH REPORT
International Application No PCT/US81/00564

l. CLASSIFICATION OF SUBJECT MATTER (if sevarai ciassification symbois 2poply, indicate ail) 3
According toJnternatienal Patent Classiflication (IPC) or ta bath Nationai Classification and IPC

INT. CLY CO3B 37/025

U.S. CL. 65/1

il. FIELDS SEARCHED

Minimum Oocumentation Searched ¢

Classification System | Classification Symbois

U.s. 65/1,2,12

Daocumentation Searched other than Minimum Oocumantation
1o the Extant that such Documents ara Inciuded In the Fieids Searched &

lIl. DOCUMENTS CONSIDERED TO BE RELEVANT 14
Clation of Documaent, 1§ with indication, where approoriats, of the relevant passages 17

| Ralevant to Claim No. 18

‘:“;"""V US,A, 2,244,267, PUBLISHED 03 JUNE 1941, SLAYTER ET af. 1-17
A Us,A, 2,783,590, PUBLISHED 05 MARCH 1857, STALEGO. 1-1'7
Us,A, 3,309,184, PUBLISHED 14 MARCH 1967, STALZGO. 1-17

Us,A, 3,736,116, PUBLISHED 29 MAY 1973, RUSSELL. 1-17

A | US,4, 4,202,680, PUBLISHED 13 MAY 1980, THOMPSON. 1-17
JP,B, 45~28738, PUBLISAED 19 SEPTEMBER 1970, 1-17

NIPPON SHEET GLASS COMPANY LIMITED.

A DE,2, 1,175,821, PUBLISHED 13 AUGUST 1964, 1-17
GRUNZWEIG ET AL.

i
i
'
i

* Special categories of citad documents: 18

*A" document defining the generai state of the art “P* document published orior to the international filing date but
“E"” fg"nirﬁer document but sublished on or after the international on or after tha priority qate ciaimed

vy g data ) . “T™ latar document publisned on or after the Internationali fling
L" document cited for special raason other than those referred date or priority date and not in conrlict with the appticatian,

but cited to undarstand the grincipie or theory underiying
the invention

"X" document of particular relevancs

to in the other categories

“Q" document raferring to an orai disciosure, use, exhibition or
other means

1V, CERTIFICATION
Oate of the Actual Campietion of the Intsrnational Search *

28 JULY 1981

international Searching Autharity &

ISA/US

Data of Mailing of this International Searcn Report t

05 ALS 1981 R

ROBERT L. LINDSAY JR.

Form PCT/ISA/210 (second sheet) (Octoter 1977)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

