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- 1
My invention refers to an improvement in the
production of glass fibres or fibres of other min-
eral or organic materials having thermoeplastic
properties, such fibres being formed by project-
ing the material under the effect of centrifugal
ioree.
My invention may be applied to all processes
for manufacturing fibres where the material to

be drawn is fed to a revolving body, projected
from said body under the action of the centrif- *

ugal force and drawn info fibres. The revolving
body may be of different shapes, for instance it
may be consituted by a hollow body at the pe-
ripnery of which openings are provided and in-
side which the viscous material to be transformed
into fibres is fed.

As shown diagrammatically in Fig. 1 of the ac-
companying drawings the centrifugal foree
caused by the rotation of the hollow body ¢
projects the viscous material through the ori
in the form of streams 2. Theoretically each of
the elements of the stream (for example ¢) would
Imove along the tangent T of the body { at the
Sbal’ti?lg point of the element. Consequently the

position of the glass stream to which « belongs
would be represented at ai bl at time {1, and at
Gz b2 at time 2. But, in fact, because of the re-
sistance of the surrounding air, the glass vis-
cosity and the increase of such viscosity due to
the cooling of the stream in the air, the projec-
tion of each element is slackened, so that the
trajectory followed by the element @, instead of
being the tangent T to the body { at the issuing
point is a curve ¢ which is nearer the revolving
body than said tangent T. Thus, when depart-
ing from the revolving body, the projected glass
stream successively oceupies the positions b: ¢'1—
02 2 until it reaches a certain distance outward
of the revolving body where it at least partial-
Iy congeals. The plurality of fibres discharged
from the openings in the revolving body then
assumes a mass collection of individual fibres in
the form of a crown spaced from and concentric
with the revolving body.

Such crown is substantially in the projection
plane of the glass streams, perpendicular to the
rotation axis of the revolving body. In the known
processes the crown is allowed to be formed and
for making use of the produced fibres it is neces-
sary to cut off such crown.

An object of the present invention is to collect
the fibres in such a manner as to avoid the
crown formation or collection of the fibres as just;
described and consists in providing an obstacle
adjacent to the periphery of the revolving body
and in the path of the fibres delivered therefrom
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in such & manner thai the fibres will contact
with and be ruptured by the presence of the
obstacle.

The invention also contemplates & cmlectmp
of the fibres on the obstacle in such a manner as
to form a mat thereon. OWlng to the faect that
the deposit of the fibres on such an obstacle is
accompanied by an abrupt interruption of the
movement of the fibres driven along by the cen-
trifuging body, the fibres are strongly applied
on the obstacle. Thus the suceessive deposits of
the fibres arve pressea against one another, and
this contributes to a good cohesion of the mat.
This pressure upon the fibres also facilitates the
retention of the mat upon the obstacle.

Moreover as the obstacle may be placed as near
a8 desirable to the revolving body, the arrange-
ment may be such that the fibres will meet the
obstacle at a short distance from their issuing
point and consequently retain sufficient, plasticity
for cohesicon with the fibres already accumulated
on the obstacle. Thus a stif mat may be ob-
tained without the use of a binding agent and
this result is facilitated by the intimate contact
and tautness of the fibres of the mat.

anotner feature of the invention is the ability
to ovtain a determined geometrical shape of mat
(plane, cylindrical, cotrical, ete.). Thig may be
accompmhed by using as an obstacle an element
having a shape corresponding to the desired
shape of the mat, such element constituting a
kind of mandrel or mﬂuld The element may be
moved in such a way that all the points of its
exterior surface are successively brought into the
blane of the trajectories followed by the fibres.
Such movement is perpendicular to the projec-
tionn plane cf the fibres and if effected periodi-
cally and in reverse directions will produce a mat
naving several superposed layers wherein the
fibres of two successive layers are crossed.

Together with this displacement along its axis,
another movement may be added, for instence,
a rotation of the mandrel when the surface of
sanie is engendered by rotation around an axis
so that all the points of the exterior surface of
the mandrel will successively come and meet the
ibres in the very plane where they are nro-
jected.

In numerous cases such different movements
of the mandrel help to maintain at its surface the
fibres coming in contact with it. In the case
where the mandrel is rotating around its axis,.
the fibres will wind around it and consequently
they will be held on its exterior surface or on
the already formed mat.

In case the shape of the mandrel itself and its
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movements are not sufficient to retain the mab
at the mandrel surface, grasping means may be
provided on said surface for fixing the first de-
posited fibres and thereafter retaining the whole
of the mat. The mandrel may also be provided
with a perforated surface in the iform of a plu-~

rality of cpenings communicating with a conduit
or chamber wherein a minus pressure is main-
tained thus serving to retain the fibres on the
mandrel.

According to arother characteristic feature of
the inventicn, the obstacle met by the fibres may
also be devised for helping in drawing the fibres.

It has been determined that one of the main
factors influencing fibre production is the rela-
tive speed of the fibre at its issuing point from
the revolving body with respect to tae congealed
part of the fibre already projected. According

to the invention said relative speed is increased
by a drawing action exeried on the fibre by the

obstacle in a direction opposite to that of the

displacement of the issuing point.
In an embodiment of such device, the obstacle

may be constituted by a drum revolving In the
same direction as the revolving body. At any mo-~

ment the parts of the drum and of the revolv-
ing body facing each other are thus moving at
speeds in opposite directions; as & result the
fibres coming in contact with the drum have their
speed increased, which causes Or increases their
drawing before they are broken off by the ob-
stacle constituted by the drum.

Referring to the accompanying drawings in
which corresponding parts are designated hy cor-
responding marks of reference—

Fig. 1 is a view representing the action where
5 filament is projected from g revolving hody.

Fig. 2 is a view representing an embodiment of
this invention.

Pig. 3 is an elevation of such & device where -

the cylinder may be moved along its axis.

Fig. 4 is a diagrammatical horizontal view of a
device for drawing and subsequently Tupturing
the fibres and the delivery of the fibres irom tne

collector or ohstacle. -
Fig. 5 is a diagrammatical horizontal view of

an embodiment showing a cylinder as constitui-

ing the obstacle.
The obstacle need not be constituted by a ma-

terial means. It may be formed by a jet of com-

pressed fluid intersecting the projection plane of

the fibres.
In Figs. 3 and 5 the obstacle has the shape of

a cylindrical mandrel, the axis of which 1Is sub-
stantially perpendicular to the projection plane
of the fibres, two movements being imparted to
said mandrel: a movement of rotation on itself
and an alternative translation movement along
ite axis. This rotating mandrel will produce cy-
lindrical mats of fibres.

The distance of the core 4 from the centrifuge
[ may be varied. When the core 4 is placed suffi-
ciently close to the centrifuge hot and still plastic
fibres will be deposited on or received by the core
and these fibres will weld or cohere to the previ-
ously collected fibres with the result that a stiff
cylindrical collection or mat of fibres will be ob-
tained without requiring the use of a binding
agent to hold the fibres in mat form. If the ob-
stacle is placed farther from the centrifuging
body, the fibres have already cooled when they
are deposited and a soft cylindrical mat or ele-
ment is produced. |

In Fig. 3, | designates the centrifuging body,
1 the openings from which the glass issues and
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z y the issuing plane of the fibres; 4 is the ob-
stacle constituting a kind of mould around which
the fibers are deposited; said mould is given a Io-
tary movement around its axis (i and also an

alternative translation movement along said axis,
the amplitude of the latter movement being

equal to the height of the mould.

The support 13 bearing the mandrel 4 may be
displaced on the {ramework {4 connected to the
hase 15 of the revolving body. The displacement
of support 13 permits a varying of the distance
from the mandrel to the centrifuging body. 16
shows the openings which are provided on the
mandrel 4 and through which the minus pressure
established inside the mandrel may be transmit-
ted for drawing the fibres onto the mandrel sur-
race.

To avoid interruptions in the production, the
machine shown in Figure 3 comprises two identi-
cal receiving devices connected to the base 5
through an articulated parallelogram {7 to which
the frameworks (4 supporting said devices are
fixed. |

Thus the mandrel which is covered with fihres
may be taken away from the zone of formation
of the mats and a fresh empty mandrel may be
substituted for it. |

For the sake of simplicity the drawing does not
show the driving mechanism of the mandrels,
which is normally placed inside the casing {8.
Vacuum may be established inside the mandrel
by means of a pipe {9, connected to the axle | fa
of the mandrel through the casing 8.

minally the replacement of a mandrel by an-
other one, i. e., the movement of the parallelo-
aram 17 may be started as sodn as the thickness
of the mat on one of the mandrels has reached
the desired value.

Moreover during the formation of the mat, any
liquid or appropriate material may be projected
on its surface either for binding the fibres with
each other, or on the contrary to facilitate their
mutual displacement. Such operation may be ef -
fected in particularly easy conditions owing to
the fact that the mandrel is displaced during
<such formation of the mat. Owing to those dis-
placements said material may be projected on the
whole surface of the mat even when the project-
ing means for said materials are placed out of
the active zone where the fibres come in contact
with the mandrel or with the already formed
mat. Thus the deposit of the fibres is not hin-
dered: the distribution of the material on the
whole surface of the mat is obtained when the
several portions of the mat pass before the means
projecting such material.

The arrangement shcown in Fig. 4 provides @
drum 19, having its axis psrsallel to the axis of
the revolving body, and rotating in the same
direction as the revolving hody. The fibres issu-
ing from the crifices of the revolving body are
applied on the surface of sald drum, and as the
parts of the revolving body and of the drum
which face each other are moved at speeds In
opposite directions, a drawing of the fibres 1is
produced. Afterwards the fibres are cut off by
the presence of the drum {9 which, in that re-
spect, is acting as the obstacles considered in the
preceding description. The drum may be pro-
videgd with numerous openings or perforations in
its peripheral surface and separated into two
parts 20—21 by a fixed partition 12 diametrically
placed in said drum. The partition will be air
sealed against the inner peripheral surface of the
drum and end sections of the drum if they re-



5
volve. Each end of the revolving surface of the
drurma should be sealed by end sections in aid of
the differential pressures to be exerted interior of
the drum and at its surface. At least cne of the
end sections should be maintained stationary but
in sealed relation to the revolving surface so as
to aiford entry to the interior of the drum of the
plus pressure from the air line 3§, As the outer
peripheral surface of the drum revolves and en-
fers the zone or part 28 it will pick up and carry
the fibres away from their area of projection
by the centrifuge. When the revolving and per-
forated surface of the drum carrying the fibres
leaves the zone or part 20 and enters the zone
or part € of the druin, plus pressure within the
part 2i will serve to expel or remove the fibres

rom further contact with or support by the
periorated and revolving surface of the drum.
A5 the periorated and revolving surface passes
from the zone or part 21 and again enters the
zones Or part 28 which is not under the influencse
ci the plus pressure in the part 24 a repetition
of the gbove cycle occurs. The cut fibres may
be coliected in & container. |

A suitable binding agent may be projected onto
the mats as formed by the jets i18a and 2! to in-
Ccrease the cohesion thereof.

It must be understood that my invention is
not imited to the embodiments which have been
nereabove described, but that it may be carried
out In numerous other embodiments.

What is claimed is:

1. In an apparaius for the manufacture of
fibres from & thermoplsstic materigl, a revoly-
ing body, means to feed said material to said
body, means to rotate said body for projecting
said material to transform it intc fibres, an ob-
stacle inn the plane of projection of the Shres lo-
cated to one side of and sufficiently near the
periphery of the revolving body to be met by
the fibres and to cause their breaking, said ob-
stacle having its surface provided with ocpenings,
and means to establish a minus pressure inside
said obstacle to retain the fibres on its surface
and to cause them to accumulate into a mat.

2. In an apparatus for the manufacture of
fibers from a thermoplastic material, in particu-
lar from glass, a revolving body, means to feed
sald material to said body, means to rotate saig
cody for prcjecting said material to transform
it into fibers, an obstacle in the plane of DIro-
jection of the fibers located sufficiently near the
periphery of the revolving body to be met by the
fibers and cause their rupture, said obstacle hav-
Ing its surface provided with openings, means to
establish an under-pressure inside said obstacle
to retain the fibers on its surface and to cause
them to accumulate into a mat and means to
impart to said obstacle 3 movement enabling
different points of its surface to be successively
met by said fibers.

- 3. In an apparatus for the manufacture of
ftbers from & thermoplastic material, in particu-
lar from glass, a revolving body, means to feed
said material to said body, means o rotats said
body for projecting said material to transform it
mto fivers, an obstacle in the plane of projection
01 the fibers located sufficiently near the neriph-
ery of the revolving hody to be met by the fibers
and calse their rupture, said obstacle having its
surface provided with openings, means to estab-
lish an under-pressure inside said obstacle to re-
tain the fibers on its surface and to cause them
10 accumulate into a mat and means to impart
to said obstacle a reciprocating movement at an
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angle to the plane of projection of the fibers
enabling different points of its surface to be suc-
cessively met by said fibers, to produce a mat
constititted of superposed layers of fibers.

2. Iin an apparatus for the manufacture of
fibers from a thermoplastic material, in partic-
ular from glass, a revolving body, means o feed
sald material to said body, means to rotate said
body for projecting said material to transform
it Into fibers, an obstacle in the plane of pro-
Jection of the fibers having g symmetrical shape
with respect to an axis substantially perpendic-
ular toc the projection plane, rotating around
sald axis and placed sufficiently near the
riphery of the rotating body to be met by the
fibers to cause their rupture and to produce o

-

complementary drawing zction on the Ffhers

after they have come in contact with saig oh-
stacle and until they are cut off, said obstac!
having its surface provided with openings and
rneans to establish an under-pressure inside said
obstacle t0 retgin the fibers on its surface and
1o cause them {0 accumulate into 5 mat.

5. In an apparatus for the manufacture of
fibers from a thermoplastic material, in partic-
ular from glass, a revolving body, means to feed
said material to said body, means to rotate «aid
vody for projecting said material to transform
1% into fibers, an obstacle in the plane of pro-
jecilon of the fibers having a symmetrical shape
with respect to an axis substantially perpendic-
uiar to the projection plane, szid ohstacle hav-
ing its surface provided with openings, means to
establish an under-pressure inside said obstacle
to refain the fibers on its surface and to cause

- them to accumulate into o mat andg means o
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Impart to said obstacle a translation movement
along ifs axis and a rotation arcund ssid axis.

€. In an apparatus for the manufacture of
fibers from & thermoeplastic material, in partic-
ular from glass, a revolving hollow body with
periorations in its periphery, means to feed said
material fo said body, means te rotate said body
for preojecting said maeaterial in view of trans-
forming it into fibers, a cylindrical obstacle hav-
g its axis transverse to the plane of projection
of the iikers and located sufficiently near the
periphery of the revolving body to be met by
the fibers and to cause their rupture, means to
impart to said ohstacle a rotation around its
axis 1o produce a drawing action on the fibers
after they have come in contact with said ob-
stacle and until they are ruptured, means as-
sociated with and effective within the obhstacle
tor maintaining differential pressures at prede-
terminad zenes through which the surface of
the ohstacle rotates whereby the fihers are first
received and drawn by the revolvine surface of
the obstasle and are then rositively discharced
therefrom.

7. In an apparatus for the manufsctyre of
fibers from a therowcplastic material in partic-
ular from glass, a revolving body, means to feed
sald material to said body, means to rotaie sgid
cody for projecting said material to transform
it Into fibers, an obstacle in the plane of P1ro-
jection of the fibers located sufficiently near the
periphery of the revolving body to be mef by
the fibers and cause their rupture, said obstacle
being adapted to retain the ruptured fibers on
its surface in the form of a coherent mat which
can be withdrawn from said obstacle in the form
of a self sustaining mat having a shape corre-
sponding to the shape of the obstacle on which
it has been produced, and means to throw on the
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fibers of the mat during or after their deposit
on the obstacle a binding material.

8. The hereinbefore described method of pro-
ducing a coherent mat of fibers, of a thermo-
plastic material which comprises projecting the
material in a plastic state from a centrifuge
to form fibers in air, receiving the fibers on a
collector having a perforated suriace rotating
the collector around an axis at right angles to
the plane of projection of the fibers and creat-
ing a minus pressure within such collector.

0. The hereinbefore described methed of pro-
ducing fibers of a thermoplastic material which
comprises projecting the material In a plastic
state from a centrifuge to form fikers in alr, re-
ceiving the fibers on a rotating collector having
a perforated surface and maintaining a greater
pressure at one area of the coliector than at
anovher area.

10. The hereinbefore described method of
producing a coherent mat of iibers of a ther-
monplastic material which consists in projecting
the material in a plastic state from a revolving
hody to form fibers in air, rupturing said fibers
by the presence of an obstacle lccated adja-
cent the revolving body and in the plane of the
projected fibers, collecting the ruptured fibers
on the cobstacle in the form of a coherent mat
conforming into the shape of the obstacle and
withdrawing the mat so formed ifrom the Ob-
stacle in the form of a self sustaining mat cOr-
responding to the shape of the obstacle.

11. 'The hereinbefore described methcd of pPro-
ducing a coherent mat of fibers of a thermo-
plastic material, in particular glass, which com-
prises projecting the material in a plastic state
crom o centrifuge to form fibers in air, recelv-
ing the fibers on a collector localed near the pe-
richery of the rotating body rotating around an
axis at right anegles to the plane of projection
of the fibers and adapted to retain the ruptured
fivers on its surface in the form of a coherent
mat which can be withdrawn from said collector
in the form of a self sustaining mat having &
shape corresponding to the shape of the collector
on which it has been produced, imparting to said
collector a translation movement along its axis
enabling a proper coating of its surface and
throwing on the fibers of the mat during or after
their deposit on the surface a binding material.

12. In a device for manufacturing glass ifibers,

he combination of g hollow body provided with
a plurality of openings at its outer edge for the
discharge of molten glass from the interior of
the body and rotatable about an axis at sufficient
speed for the discharge of the glass in fiber form,
an obstacle nrovided with a curved and perfo-
rated surface located adjacent the edge of the
body and in the path of the fibers as they are
projected thereirom and rotatable about an axis
located beyond the edge of the body and parallel
to the axis of the body and means for establishing
within the obstacle while rotating a pressure dif-
fering from that of the surrounding atmosphere.
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13. In a device for manufacturing glass fibers,
the combination of a hollow body provided with
a plurality of openings at its outer edge for the
discharge of molten glass from the interior of the
body and rotatable about an axis at sufficient
speed for the discharge of the olass in fiber form,
an obstacle provided with a curved and perfo-
rated surface located adjacent the edge of the
body and in the path ci the fibers as they are
projected therefrom and rotatable in the same
direction as the body about an axis located be-
yond the edge of the body and parallel to the axis
of the body, and means for establishing within
the obstacle while rotating a pressure differing
fyom that of the surrounding atmosphere.

14. In a device for manufacturing glass fibers,
the combination of a hollow body provided with
3 plurality of openings at its outer edge for the

ischarge of molten glass from the interior of
the body and rotatable about an axis at sufficient
speed for the discharge of the glass in fiber form,
an obstacle provided with a curved surface lo0-
cated adijacent the edge of the body and in the
path of the fibers as they are projected there-
from and rotatable about a fixed axis located
exterior of the edge of the body and parallel to
the 2xis of the bhody, said openings in the hody
and the curved surface of the obstacle at their
points of closest approach travelling In opposite
Girections.

15. 'The hereinbefore described method of
manufacturine glass fibers which includes de-
livering a mass of molten glass to a hollow body
having openings in its periphery, rotating the
body about a fixed axis at sufficient speed to dis-
charee the glass from the openings in fiber form,
providing an obstacle having a curved surface ad-
jacent the periphery of the body and in the path
of the fibers projected from the body, continu-
ously rotating the ohstacle about an axis 1o~
cated at a predetermined angd fixed distance {rom
the body and parallel to the axis of the body,
uniformly and locally intercepting the fibers by
the obstacle, collecting the fibers on the obstacle
and removing the fibers from the obstacle.
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