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This invention relates to apparatus for the manufactiire
of 1norgan1c ﬁbrous materral More partrcularly thrs in-
of blown inorganic fibrous material.

The manufacture of inorganic” fibrous rmaterial ordi-
narily comprises releasing a stréam’ of molten inorganic
material and subjecting the released stream to fiberizifg
means. The fiberizing means may be rotating discs, with
the released molten stream impinging upon the rotatmg
discs and being fiberized thereby. Fiber made ifi this way
is kpown as spun fiber. - Alterijatively, the fibsrizing
means may-be a high velocity blast of a gas siich as stéim
or air, directed against the falling molten stredny, t’hereby
fiberizing it, iti which case the thusly producéd fiber s
known as blown fiber. The presefit invention' periaifis to
the vse of the latter means for fiberizing the molfeit
stream, and in particular relates 10’ a novel o7zl fof re-
leasing’ the hlgh velocrty blast of gas:

Heretofore, in’ the manufacturé” 6f bBlowi iROrganic
ﬁber, the réleased stream of molten 1norgan1c material
was released so as to fall in front of and out of confact
with the nozzle that is releasing thé High' velocrty Blast of
gas. The gas blast 1mp1nged upoi the vertically fallifig
stream 'of molfen inorganic material changing the’ direc:
tion of movement of thé moltén matérial to horlzontal
bréaking up the streanm’ into niitherous’ moltén globules
and attenuating the individual glbiiles to form fibers.
The blast of gas was theréforé requiréd to perform thiée
funictions, namely, charige the direction of motion of the
moltén inorganic material from vertical to horrzontal
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break up the stream of moltén inorganic material iiito if- 45

dividial globules, and atferiuate the globules into fibers,

It is an object of the present invention to provide a blast
nozzle for use in the manufacture of blowna ﬁber, which
nozzle permits the utilization of a- substantrally greater
percentage of the energy of the gas blast in atfenuating
molten inorganic material fo form fibers.

For a better understanding of the present 1nventxon ref-
erence is made to the drawings, in which: .

Flgure 1 is an expanded perspective: view showmg the:
various parts of the nozzle of Figure 2 dissembled;

Figure 2 is a plan view of the preferred blast nozzle of
the present invention;

Flgure 3 is a sectional longrtudmal elevation taken along.
line 3—3 of Figure 2;
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Figure 4 is a sectional transverse elevation-taken along; 60

line 4—4 of Figure 2;

Figure 5 is a sectional ‘transverse ¢elevation takén along
line 5—5 of Figure 2;

Figure 6 is a view similar to Figure 4, but of a modified
form of the blast nozzle of the present invéntion;

Figure 7 i$ a view similar to" Figure 4, but ¢f anidther
modified form of the blast nozzle of the present invention;

Figure 8 is a view similar to Figure 5, but of still an-
cther modified form of the blast nozzle of the present in-
vention; and

Figure 9 is a schematic view showing the use of the
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blast nozzle of the presént invention in the forming of
inorganic fibrous miaterial.

Ui acéordance with the preferred form- of the preserit

inveiifion, the blast nozzle comprises a hollow open-ended
cylmdrrcal conduit 10, one end of which may be-threaded
for connection to the desired high pressure gas line. The
other end of the conduit 10, the blast end, is sloped for-
wardly int & downward direction so that if lies'in.a plane
that is'at an angle of 20° to 70°, preferably 45°, with the
axis of the cylinder.
. Within the conduit 10 there is a core 1T positioned ad-
jacéiit the fop of thé condiiif 'and held in position against
th¢ top inside’ wall of the conduit 10 by mieans of bolts 12,
The cutér face (or front face, considering the blast énd
of the conduit as the front) of the core 11 is also sloped
fq'wardly in a downward direction so as fo lie substan-
tiglly i the plane of the blast end of the conduit 10. The
vértical ‘cross-sectional aréa of the core 11 is less than
the vertical cross-sectional arca of the inside of the con-
diiit, thereby providing an- exhaust port or nozzie 13 of
cr‘esce'nt"shaped Cross-section.

The inner or back end or face of the core, that i is the
end of the core within' the conduit and removed from
the blast end of thé cotiduit, preferably is-tapered from-a
pomt adjacent the top of tiie cendiiit forwardly in a down-
ward direction toward the blast énd of the condiiit af an
anigle of 15° to 45° with' the axis of the cylmder, the arigle
of taper of thé insier face of the coré being in the samie
quadrant as the plane of the outer face of the coré, How-
ever, it desxred the initer facé of the core can be ‘tapered
or sloped in. other directions, siich as- perpendrcular to the.
a%is of the cyhnder “The iniier face of the ¢ore” can be
a plane surface as in Flgures 3 and 5, or, if desired, as 1s
shiowii iii Figure 8, the ifiner end .of the core can be. conl-
cal tapering 6 4 point adjacent the top of the conduit so

. that the full length of the conical end section 11¢ is touck:

ifigy the top of the conduiit.

Betweéii. the two end faces the coré preferably is of
uniform cross:section” of more or less the same shape as
the cross-section of the conduit, For example; as showi
in’ Flgures 1-4, both the condunit and the coré’ may’ be‘
rotind i cross-sectlon with the diameteér of thé ¢oré béing
goitiewhdt Iess thar the inner diaméter of the condiiit.
Alfefiiativély, as shown i’ Figuré 6, the. conduit” may be
rouncf ifi cross-séction and the coré #1a be a modified cir-
cle. Thé ridzzle shiowi i Figute 6 has the advantage of
having an exhaust port or nozzle 13¢ of iicreased cross-
sectronal ared.  As shown in Frgure 7,-the coré cail be
ade in two séctions, eliierits 115 and 18.  This parhcu-'_
lar consfructron gives an exhaust gap 135- of uniform
radlal Widfh around the crescent. ¥f desired, the conduif
and core miay be of other shapes such as elllpncal square,
or’ even triangular shape so-long as the exhaust’ port is
more or-less of crescent shaped cross-section and with no-
opemng for exhaust of gas at the top of the conduit. The-
term ‘crescent shaped,” as"used in the present specrﬁca-
tion and” claims tor define the- cross-sectional shape of the.
exhaust nozzle, is intended to include not only a frue cres-
cent shape; such-as the cross-section of the exhaust-nozzle.
of Figure -4,  but also modified crescent, U or V shapes:
such-as-those described above and those shown in Figurés-
G-and -7 ‘Furthermore; it is- not- esseritial: that- the” ex~:
haust end of the conduit and core be a plane surface. .In-
sofne- Instances: it is- desirablé to have thé front- 6f the
conduit afid-core cufved: either concavely or convexly, or
éven:’have:a-core of stepped front surface; so long as-if:
slopes forwardly in a downward direction.

Referring now to Figure 9, in operation the nozzle of
the present invention usually is posifioned so that its axis
is more or less in a horizontal direction. Stream 15 of
molten inorganic material is released so as to fall vertical-
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ly and impinge upon the tapered front face of the core 11.
Upon striking the core 11, the stream of molten inorganic
material is dispersed into globules which leave the point
of contact with the core 11 in a more or less. horizontal
direction within the crescent shaped blast of high velocity
gas coming out of the blast nozzle 17. Upon coming in
contact with the gaseous blast, the molten globules are
attennated, each forming an individual fiber, the overall
result being the production of a mass of inorganic fibrous
material 16.

Since, upon striking the front face of the nozzle core,
the stream of molten inorganic material is dispersed into
many small globules that are moving in a substantially
horizontal direction, no substantial percentage of the
energy of the high velocity blast of gas is used fo break up
the stream and change its direction of movement. Con-
sequently more of this energy is available for attenuating
the globules into fibers. Because the use of the apparatus
of the present invention permits the utilization of higher
percentages of the energy of the gas blast for forming
fibers, usually substantially higher fiber yields are obtained
when using this apparatus than are obtained when using
the prior art vertically faced nozzle that does not come
in actual contact with the falling stream of molten in-
organic material.

Use of the nozzle of the present invention has still a
further advantage in that the angle of divergence of the
fiberized material, as indicated by the numeral 19 -and
arrows in Figure 9, is much smaller when using this nozzle
than when using a prior art straight-faced nozzle. Con-
sequently, collection of the fiberized material is greatly
facilitated.

In summary, the essential characteristics of the nozzle
of the present invention are that the core and the conduit
form a generally U-shaped exhaust port and that the front
face of the core be tapered downwardly in a forward di-
rection (forward being the direction of movement of the
gas blast) thereby providing a sloped surface on which
the falling stream of inorganic material can impinge so
as to be broken up and have its direction of motion
changed from vertical to substantially horizontal.

The conduit 10 may be made of any gas-impervious
material that can withstand the temperature of the gas
passing therethrough. Preferably the conduit is ordinary
cast iron pipe. The core 11 usually is made of a some-
what more refractory material, in view of the fact that
temperatures up to 2000° C. may be encountered in the
manufacture of inorganic fibrous material. In the pre-
ferred form of the present invention the core is ma-
chined from ordinary electrode graphite.

The size of the conduit and core of the nozzle are de-

termined primarily by the volume of the released stream

of molten inorganic material. For example, the inner
diameter of the conduit 10 can range from a fraction of an
inch for fiberizing small streams of molten inorganic ma-
terial up to several inches for fiberizing relatively large
volume streams. By way of example, a nozzle compris-
ing a 135 inch I. D. iron pipe conduit with a 45° slope
to the exhaust end and having a 13 inch graphite core
therein shaped in accordance with Figures 1-5, operating
on 100 p. s. i. steam was found to fiberize about 900
pounds per hour of molten inorganic material having a
composition of substantially 50% alumina and 50% sil-
ica. In contrast, a straight faced crescent shaped nozzle
of the same cross-section using 100 p. s. i. steam was found
to fiberize only about 800 pounds per hour of the same
composition.

While the blast nozzle of the present invention is de-
scribed primarily in connection with its use in the manu-
facture of inorganic fibrous material it is to be pointed
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out that such a nozzle is suitable for use in the manu-
facture of other blown inorganic materials. For ex-
ample, it may be used as the blast nozzle for converting
a falling stream of molten mullite into mullite bubbles.
Therefore the present invention is not intended to be lim-
ited to the use of this blast nozzle in the manufacture of
inorganic fibrous material.

Having described the invention it is intended to claim:

1. A blast nozzle comprising an open-ended conduit
through which the blast gas passes, the blast end of which
conduit slopes forwardly in a downward direction at an
angle of 20° to 70° with the axis of the conduit, and a
core positioned within and adjacent the top of said con-
duit, the outer face of said core lying substantially in the
plane of the blast end of said conduit, the cross-sectional
area of the core being less than the cross-sectional area of
the inside of said conduit thereby providing an exhaust
port of generally crescent cross-section.

2. A blast nozzle comprising an open-cnded conduit
through which the blast gas passes, the blast end of which
conduit slopes forwardly in a downward direction at an
angle of 45° with the axis of the conduif, and a core posi-
tioned within and adjacent the top of said conduit, the
outer face of said core lying substantially in the plane of
the blast end of said conduit, the crcss-sectional area of
the core being less than the cross-sectional area of the in-
side of said conduit thereby providing an exhaust port of
generally crescent cross-section.

3. A ‘blast nozzle comprising an open-ended conduit
through which the blast gas passes, the blast end of which
conduit slopes forwardly in a downward direction at an
angle of 20° to 70° with the axis of the conduit, and a

. core positioned within and adjacent the top of said con-
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duit, the outer end of said core lying substantially in the
plane of the blast end of said conduit, and the inner face
of said core being tapered from a point -adjacent the top
of said conduit forwardly in a downward direction at an
angle of 15° to 45° with the axis of the conduit, the cross-
sectional area of the core being less than the cross-sec-
tional area of the inside of the conduit thereby providing
an exhaust port of generally crescent cross-section.

4. A blast nozzle comprising an open-ended cylindrical
conduit through which the blast gas passes, the blast end
of which conduit slopes forwardly in a downward direc-
tion at an angle of 20° to 70° with the axis of the conduit,
and a core positioned within and adjacent the top of said
conduit, the outer face of said core lying substantially in
the plane of the blast end of said conduit, the cross-sec-
tional area of the core being less than the cross-sectional
area of the inside of said conduit thereby providing an ex-
haust port of generally crescent cross-section.

5. A blast nozzle comprising an open-ended cylindrical
conduit through which the blast gas passes, the blast end
of which conduit slopes forwardly in a downward direc-
tion at an angle of 20° to 70° with the axis of the conduit,
and a core positioned within and adjacent the top of said
conduit, the outer face of said core lying subsantially in
the plane of the blast end of said conduit, and the inner
end of said core being tapered from a point adjacent the
top of said conduit forwardly in a downward direction at
an angle of 15° to 45° with the axis of the conduit, the
cross-sectional area of the core being less than the cross-

sectional area of the inside of the conduit thereby provid-

ing an exhaust port of generally crescent cross-section.
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