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3,020,586
APPARATUS FOR PRODUCING FIBERS

Maurice Chavpentier, Rantigny, and Luciep Berthon,

Liancourt, ¥rance, assignors to Societe Anonyme des

Manufactures des Glaces & Produits Chimigues de

Saint-Gobain, Chauway & Cirey, Paris, France, a corpo-

ration of France

Filed June 11, 1958, Ser. No. 741,267
Claims priority, application France June 17, 1957
12 Claims. (Cl 18—2.5)

The present invention relates to the manufacture of
fibers from thermoplastic material in the viscous state,
and in particular to the manufacture of glass fibers.

The invention relates more especially to the production
of such fibers according to which the melted material
is conducted into the interior of a hollow body, at the
periphery of which is provided a band or wall having
orifices arranged in several rows. The holiow body is
rotatably driven at high speed about its axis and under
the action of centrifugal force, the molten material is
projected through the orifices in the form of threads,
which then undergo a drawing-out effect which trans-
forms them into fibers.

It is already known, that in order to produce very
fine fibers, the threads thus obtained should be sub-
jected to the action of flames or currents of hot gases upon
leaving the projection orifices.

In accordance with the invention, the upper part of
the peripheral band or wall is placed over the path of
the current of flames or hot gases which are spread on
contact with the said band, and this upper part of the
peripheral band is given a shape such that the part of
the flames or hot gases which strike it are directed to-
ward the main current of flames or hot gases by limiting
as much as possible its deflection toward the upper part
of the centrifuge.

The invention provides, in particular, a truncated or
rounded shape for the upper part of the peripheral band
which is placed in the current of the flames or hot gases.
Such a disposition allows at the same time the production
of fine fibers of extremely uniform diameter, as well as
a highly satisfactorily long period of utilization of the
centrifuge. This arrangement permits, in fact, the ease
of maintenance of the whole periphery of the peripheral
band at an even temperature, and to maiatain this home-
geneity of temperature during the entire operation of the
centrifuge.

The invention likewise provides for placing, above the
centrifuge and in the vicinity of the peripheral wall, an
obstacle designed to prevent the flames or hot gases being
defiected toward the upper part of the centrifuge. Parii-
cularly, an annular shoulder limiting the space between
the rotating body and the wall of the combustion cham-
ber or burner surrounding the centrifuge can be provided
on the upper part of the centrifuge, this shoulder being
capable of penetrating to the interior of a groove made
in this wall. The aonuiar shoulder can morzover be
integral, not with the centrifuge, but with the combustion
chamber or burner.

As has already been proposed, the peripheral wall may
be bell-shaped or widened towards the bottom in such
a way that the flames or hot gases flow along it without
the possibility of separation therefrom.

It has besn established, and this constitutes another
feature of the inveniton, that it is advantageous to give
the peripheral wall a variable conic or tapered shape
whose angle at the top increases toward the bottom of
said wall.

The invention provides, in particular, for imparting
to the peripheral wall the shape of several superposed
truncated surfaces, the angle of which at the top increases
from the upper part towards the lower part.
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This conformation allows the realization of a periph-
eral band or wall which presents good resistance to the
stresses to which it is subjected at working temperatures.
This resistance prevents the deformation of the band, and
hence results in the maintainance of homogeneity . of
temperature over its entire surface. In fact, the periph-
eral wall usually tends to undergo a change of form by
producing a swelling in the median or upper part which,
in turn, tends to prevent suitable heating of the lower
part of the band. It should be noted that the deforma-
tion, once started, has a tendency to accelerate itself,
because the heating of the band is no longer homo-
geneous, and eventually the band is rendered obsolete
and useless.

The present invention also contemplates, for the pur-
pose of increasing the wear-resistance of the peripheral
wall, furnishing this peripheral wall with suitably placed
ribs, these ribs being annular or horizontal or directed
according to a generatrix,

The mechanical resistance of the band may be in-
creased further by suitably profiling of the lower part
of the centrifuge. It has already been proposed to pro-
vide an orifice in this lower part of the centrifuge cover-
ing practically the whole lower surface of this body. The
invention contemplates the shaping of the portion of the
centrifuge adjacent to the band with an inclination of the
order of 10° to the horizontal, and a profiling practically
identical to that of the upper part of the centrifuge.

In order to facilitate the contact of the flames or hot
gases over the entire height of the peripheral band, it can
be provided, and this constitutes another characteristic
of the invention, that projection orifices are not made in
a smooth peripheral surface, but rather in a peripheral

sarface having rough places or protuberances, so as to

increase the friction of the hot gases on the band, or
to realize an adherence of the flames thereto. The inven-
tion provides particularly for the realization of a periph-
eral band with an exterior surface in the form of steps,
each step having one or several Tows of projection ori-
fices. The offset between these steps may be constant.
It may, preferably, be varied with the slope of the periph-
eral band, and, if desired, may increase with it.

Gther characteristics and advantages of the invention
will-appear from the following description in conjunction
with the accompanying drawings showing illustrative
embodiments, wherein:

FIG. 1 is a partial sectional view of a centrifuge with
a surrounding combustion chamber, illustrating one em-
bodiment of the invention;

FIG. 2 is a view corresponding to FIG. 1 illustrating
a second embodiment of the invention;

FIG. 3 is a sectional view of a portion of the centri-
fuge illustrating a curved peripheral wall or one com-
posed of portions of different angularities;

FIG. 4 illustrates a variation of the peripheral wall
shown in FIG. 3 provided with steps therealong;

FIG. 5 is an enlarged view of the peripheral wall
shown in FIG. 4 at the upper portion thereof;

FIG. 6 is an enlarged view of the peripheral wall
shown in FIG. 4 at the intermediate portion thereof;

FIG. 7 is an enlarged view of the peripheral wall shown
in FIG. 4 at the lower portion thereof;

FIG. 8 is a vertical sectional view of a modified ar-
rangement of a centrifuge provided with a reinforced
bottom wall as well as horizontal reinforcing ribs;

FIG. 9 is a partial sectional view of a centrifuge pro-
vided with vertical reinforcing ribs; and

FIG. 10 is a vertical sectional view of the peripheral
wall provided with projection orifices having enlarged
entry openings for the purpose of minimizing the fric-
tional resistance to material projected therethrough.

In FIG. 1 is shown the rotating body or centrifuge 1,
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of which the peripheral band or wall 2 is provided with
a certain number of rows of orifices 3 for the projection
therefrom of the material in the melted state which is
introduced to the interior of this body. The centrifuge
is surrounded By a combustion chamber 4 with an an-
nular slot 5 concentric with the centrifuge.

The upper part 8 of the peripheral band 2 is mounted
below the slot 5 within the vertical projection thereof
and in the path of the hot gases escaping from the an-
nular slot 5 of the combustion chamber, and this part 8
is rounded off so that the part of the hot gases which
strike it are directed toward the current which leaves
the slot, and which is conveyed over the entire height
of the band which has a shape that flares toward the
bottom. In general, when the operating temperature is
attained, the surface of the impact zone of the hot gases
on the upper part of the band is between a half and a
tenth of the surface of slot §.

In the embodiment shown in FIG. 2, there is pro-
vided jn addition on the upper part 6 of the rotating
body an annular shoulder 7, which serves as an obstacle
to limit the space between this body and the wall of the
combustion chamber. The presence of this enlargement
contributes toward preventing any passage of hot gases
in this space. The annular shoulder 7 may be placed
adjacent to the inmer boundary of the annular slot 5
to constrict the space between the upper wall of the
centrifuge and the combustion chamber. If desired, the
shoulder on either the centrifuge or the combustion cham-
ber may be extended to fit within a recess in the oppo-
site member. This is illustrated in FIG. 4 wherein the
shoulder 7 on the top of the centrifuge fits within an
annular recess 7’ in the underside of the combustion
chamber 4.

in the form of the invention shown in FIG. 3, the
peripheral band has a variable conic shape and is com-
prised of three superposed truncated surfaces 2a, 2b,
5¢ whose angle at the top increases from the upper to
the lower part. Thus, the surface 2a can have a 7°
inclination, 2b a 10° izclination, and 2c a 13° inclina-
tion with respect to the vertical. Due to this arrange-
ment, the friction and contact of the gas current with
the peripheral wall is improved all along the wall.

As is shown in FIG. 4, the friction and area of con-
tact of the hot gases with the peripheral band is in-
creased over the entire height of this band, by providing
steps 10, each step capable of accommodating one or
several rows of projection orifices 3. As shown in de-
tailed views illustrated in FIGS. S to 7, the offset or
displacement between the steps may be different accord-
ing to the inclination of the surface. In this example,
the displacement d increases with the inclination to the
vertical, being a minimum for the small angles at the
top of the peripheral wall (FIG. 5), increasing for the
larger inclination of the wall at the intermediate part
thereof, as shown in FIG. 6 by &', and being a maxi-
mum, as shown by d' in FIG. 7 at the wall portion ad-
jacent to the boitom thereof.

FIG. 8 shows a modified form of a centrifuge whose
bottom 11 is inclined to the horizontal and which pre-
sents a profiling similar to that of the upper part 6 of
the rotating body, and which is characterized particu-
larly by a concavity directed towards the bottom with
a variable section increasing from the peripheral wall
to its extremity. This form given to the bottom 11 in-
creases the mechanical strength of the band. In addi-
tion, internal horizoatal ribs 12 are provided for the
same purpose.

In the embodiment shown in FIG. 9, the ribs 13, in-
stead of being arranged horizontally, are placed verti-
cally and extend over the whole height of the band from
bottom 11 to the upper part 6.

In order to increase the mechanical strength of the
centrifuge, the thickness of its peripheral wall may be
increased. However, this increased thickness increases
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the length of the projection channels 3 through which
the molten material must . pass, and consequently the
resistance to the flow of this material, which in turn gives
rise to ihe necessity of increasing the pressure of the
material being fed to these channels. In order to avoid
this dependence, the invention contemplates giving these
channels a flared shape toward the inside of the cen-
trifuge. Such an arrangement is shown in FIG. 10. The
eripheral wall consists of two parts, the inner part 14
having the flared entry openings 15 which merge with
the passages 6 which are provided in the outer part 17
which encompass the projection orifices 3. The periph-
eral wall may have a variable thickness, the thickness
being greater at the lower part than at its upper part.

We claim:

1. An apparatus for manufacturing fibers of thermo-
plastic material comprising a hollow rotary centrifuge
provided with an opening to receive the heated thermo-
plastic material in the interior thereof, said centrifuge
having a peripheral wall provided with a plurality of
superposed rows of orifices therein for projecting the
fibers therethrough by centrifugal force, said peripheral
wall having a varied angularity with the inclination there-
of with respect to the vertical, increasing constantly
from the top to the bottom thereof, means including an
annularly-shaped slot for directing an annular hot gas-
eous blast against the peripheral wall of said centrifuge
and onto the fibers issuing therefrom in a direction
transverse to the planes of emission thereof, the upper
part of said peripheral wall being disposed below said
slot within the vertical projection thereof and within the
path of said gascous blast so that the portion of the
blast striking said upper part of the wall is directed
towards the main part of the blast with minimal devia-
tion thereof towards the upper part of the centrifuge.

2. An apparatus for manufacturing fibers of thermo-
plastic material comprising a hollow centrifuge rotatable
about a vertical axis and provided with an cpening to
receive the heated thermoplastic material in the interior
thereof, said centrifuge having a peripheral wall provided
with a plurality of superposed rows of orifices therein
for projecting the fibers therethrough by centrifugal
force, means including an annularly-shaped slot for di-
recting an annular hot gaseous blast against the periph-
eral wall of said centrifuge and onto the fibers issuing
therefrom in a direction transverse to the planes of emis-
sion thereof, the upper part of said perivheral wall being
disposed below said slot within the vertical projection
thereof and within the path of said gaseous blast so that
the portion of the blast striking said upper part of the
wall is directed towards the main part of the blast with
minimal deviation thereof towards the upper part of
the centrifuge, and protuberances on said peripheral wall
to increase the frictional resistance of the gaseous blast
thereon and consequently the adherence of said blast
thereto without separation therefrom.

3. An apparatus as set forth in claim 2 wherein said
last-mentioned protuberances are in the form of steps
with each one of the steps having at least one row of
the projection orifices therein.

4. An apparatus as set forth in claim 2 wherein the
peripheral wall is composed of different portions of
varying inclination and the protuberances are in the
form of steps having a varying displacement from eaci
other at the several inclinations, with each one of the
steps having at least one row of the projection orifices
therein.

5. An apparatus as set forth in claim 4 wherein the
inclination of the peripheral wail to the vertical increases
from the top to the bottom thereof and the displacement
between the steps correspondingly increases from the
top to the bottom of the peripheral wall.

6. An apparatus as set forth in claim 3 wherein said
orifices are enlarged at their inlet ends for the purpose
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of reducing the friction to the passage of the molten
material therethrough.

7. An apparatus as set forth in claim 2 wherein said
peripheral wall is formed of two juxtaposed concentric
bands, the inner one having flared openings facing the
interior of the centrifuge and the outer one having the
orifices therein coinciding with the constricted ends of
said last-mentioned openings. .

8. An apparatus as set forth in claim 7 wherein said
peripheral wall is of variable thickness, being of greater
thickness at the bottom than at the top thercof.

9. An apparatus for manufacturing fibers of thermo-
plastic material comprising a hollow rotary centrifuge
provided with an opering to receive the heated thermo-
plastic material in the interior thereof, said centrifuge
having a peripheral wall composed of a plurality of
superimposed truncated surfaces the angularities of which
increase from the upper to the lower part and provided
with a plurality of superposed rows of orifices therein
for projecting the fibers therethrough by centrifugal force,
means for directing an annular hot gaseous blast against
the peripheral wall cf said centrifuge and onto the fibers
issuing therefrom in a direction transverse to the planes
of emission thereof, the upper part of said peripheral
wall being disposed within the path of said gaseous blast
so that the portion of the blast striking said upper part
of the wall is directed towards the main part of the
blast with minimal deviation thereof towards the upper
part of the centrifuge.

10. An apparatus for manufacturing fibers of ther-
moplastic material comprising a hollow centrifuge ro-
tatable about a vertical axis and provided with an open-
ing to veceive the heated thermoplastic material in the
interior thereof, said centrifuge having a flared frusto-
conical peripheral wall of substantial height provided
with a plurality of superposed rows of orifices therein
for projecting the fibers therethrough by centrifugal
force, a combustion chamber surrounding said centrifuge
and provided with an annular slot for directing an an-
nular hot gaseous blast against the peripheral wall of
said centrifuge and onto the fibers issuing therefrom
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in a direction transverse to the planes of emission there-
of, the upper part of said peripheral wal! being of round-
ed form and disposed below said annular slot within
the vertical projection thereof and within the path of
said gaseous blast so that the portion of the blast striking
said upper part of the wall is directed towards the main
part of the blast with minimal deviation thereof towards
the upper part of the centrifuge, and an annular protub-
erance in the space between said combustion chamber
and the upper part of said centrifuge to impede the
travel of the gaseous blast thereat.

11. An apparatus as set forth in claim 10 wherein said
last-mentioned protuberance is formed as an annular
shoulder beyond the top of said peripheral wall and
adjacent to the bottom of said combustion chamber,
and an annular recess in the bottom of said combustion
chamber for accommodating the free end of said annular
shoulder.

12. An apparatus as set forth in claim 2 wherein said
centrifuge is provided with a curved top wall extending
inwardly from the top of said peripheral wall, and a
curved bottom wall on said centrifuge extending in-
wardly from the bottom of said peripheral wall at an
angle of approximately 10° to the horizontal and having
an inwardly directed convex curvature substantially in
conformity with that of said top wall.

References Cited in the file of this patent
UNITED STATES PATENTS

2,192,944 Thomas . ________._ Mar, 12, 1940
2,431,205 Slayter v Nov. 18, 1947
2,609,566 Slayter et al. __________ Sept. 9, 1952
2,624,912 Heymes et al. oo _ Jan. 13, 1953
FOREIGN PATENTS

202,877 Australia —o o _._ July 5, 1956

205,437 Australia ... _______ Dec. 27, 1956
1,124,487 France acee . July 2, 1956
1,124,485 France e July 2, 1956
1,127,561 France o Aug. 13, 1956



