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1

* ‘This invention relates to textiles:of the staple
type:and.more particularly to. improvements in
methods-and .apparatus for producing glass fiber
strands; slivers.or. yarns of. the: staple type.

Staple. strands or ‘slivers:may he. produced by
blowing - fibers: with: . blast. of gas onto a col-
lecting:surface in a manner: such that the fibers;
in: effect; double back.and forth on the: collecting
surface to. form a mat having the:fibers extend-
ing-in practically all directions in. the- plane. of
the: mat.. This web or mat. of haphazardly ar=
ranged fibers s then drawn from the. collecting
surface with sufficient: drafting or pulling force to
rearrange-the: fibers so: that they extend gen-
erally parallél in the direction . of length. of: the
strand or:sliver and impart substantial . tensile
strength: thereto. ’

- The fibers employed: in making. the:strand. or
sliver are produced from a thermoplastic or:heat
softenable  material, such for: example; as’ glass.
These fibers:may be:formed. by using a gaseous
blast having-a temperature exceeding the soften-
ing: temperature. of - the: material or-glass: and
having a velocity sufficient to draw out or:attenu=
ate the softened glass into fibers.of the:required
size. Briefly, glass rods-or filaments may be:fed
into the blast near the origin of the blast at.a
‘rate such that the advancing -ends of the rods
are softened by the heat of the blast and. are
drawn out or attenuated to fibers by the velocity
of:the blast.  This velocity is high. enough: to
convey the fibers to a supporting’ surface which
is-of the suction type to collect the fibers thereon
in:the form of a mat.. :

In any case after the mat of fibers is formed
on' the: collecting surface, it is removed from
the surface in. the form .of a. strand or sliver
by the application of a-pulling or drafting force
on the -mat. The pulling or drafting force ap-
plied to. the web or mat to. remove the same
from the- collecting surface in the form of g
strand must be sufficient to rearrange the fibers
in the mat so that these fibers extend generally
parallel to.each other.in the direction of length
of the strand. Although care may be taken to
apply .as uniform a drafting force as possible to
the mat or web, nevertheless, there.is a tendency
for irregularities to develop in the thickness and
density of the strand which have the effect of
producing-localized weak areas along the length
of ‘the strand. :

One of the objects of this invention is to de-
posit ' the blast-borne fibers 'on the collecting
surface before the fibers have an' opportunity
to “become tangled or disarranged in the blast.

5 Claims. (CI. 49-—1%)
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In_accordance: with. this: invehtion:the point: at
Wwhich: the rods .or. filaments' are introduced:into
the. blast is -s0 closely- related to- the: collecting
surface. that™ each. rod: is drawn out: substan~
tially continuously to a-fine: fiber; and the fibers
thus. formed. are: individually conveyed to. the
collecting surface and. individually: deposited,
thereon to: provide : a. mat: of: fibers: extending
predominantly: lengthwise of the: mat;. Thus'the
drafting ‘or pulling force- applied. to- the: mat to
remove the same. from. the: collecting " surface
in. the form-of. a strand o sliver may: be: sub-
stantially: reduced, as this: force:is not: réquired
to-rearrange the fibers. so.that -they-extend:gen~
erally lengthwise of.the strand: or:sliver.
Another object .of: this invention:is- to-provide
an arrangement-of the:above type: wherein: the
strand. or sliver may either: be” wound. directly
on g packaging spool-oron:a cohventional twister
spindle. In-instances where the strand.or sliver
gathered from:the’ mat deposited: on ‘the: col-
lecting surface is wound: directly on the ‘twister
spindle, a:considerable. saving in prodiction: cost
is realized because 'the: intertediate: step of
packaging the sliver on a spool is-eliminated.
Still. another  object - of : this: invéntion: i§- to
propel relatively fine elongated. fibers  in- sub-
stantial parallel relationship toward a cylindrical
perforated collecting surface:on g rotatable drium
by a high velocity gaseous-blast:directéd towaid

“the-drum-in & manner such'that s -substantial

component of movement of  the blast’extends
generally in the direction  of ‘movement-of ‘the
collecting surface. Thus: the blast - in- efféct

» Sweeps over the collecting surface, and ‘thefibers

carried’ by’ the: blast aré not appreciably’ dis-
arranged as would be the case if “the' blast im-
pinged- directly against the collecting surface.

A further feature of this invention is-to"dex
posit ‘the blast<borne fibers on the collecting sitr=
face while-maintaining the fibers in ‘substantial
parallel relationship lengthwise of the blast' and
produce-a-uniform, relatively narrow band or
mat ‘of fibers’ on’ the- collecting - surface. The

‘width of "the mat is" confined by spacing’ the

source ofthe blast from the dram a- distance
50 determined with respect to the " velocity of
the blast that the blast approaches the collecting
surface on the drum before it fans out sufficiently
to cause disarrangement of “the “fibers, and ‘in
this respect, also assists'in maintaining the fibers
In paralle] relationship ag they. are deposited on
the drum. The force of the blast 'in the region
of the collecting” drum’ is no. greater ‘than re-
quired to maintain the fibers in substantial paral-
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lel relation in a confined space with the result
that the fibers may be drawn against the col-
lecting surface by the application of a relatively
lisht suction force at the inner side of the
perforated collecting surface. Thus the mat ac-
cumulated on the collecting surface may be
removed from the end of the suction area by the
application of very little drafting force so that
the resulting strand or sliver is more uniform
in diameter and the tendency for weak areas to
develop in the strand is materially reduced.

A still further object of this invention is to
form the fibers in the same gaseous blast used
in propelling the- fibers toward the collecting sur-
face. In the present instance an internal com-
bustion torch type burner is provided having a
chamber in which a combustible gas mixture is
burned and having an opening in one wall of
the burner through which the products of com-
bustion are discharged. .. The discharge opening
is restricted and shaped to produce & ribbon-like
blast having a temperature exceeding the soften-
ing temperature of a thermoplastic material
such as glass and having a veloeity sufficient to
attenuate the softened glass into fibers. Elon-
gated glass bodies are fed into the blast from one
side thereof at a point adjacent the discharge
opening at-a rate: such that the-advancing ends
of .the bodies are softened sufficiently to enable
the force of the blast to draw the softened ends
out: into fibers. Thus the fibers extend generally
in the direction of movement of the blast, and
the burner is supported in a manner relative to
the collecting drum. to. provide the desired rela-
tionship between the blast and collecting surface
.on-the drum previously discussed. :

The foregoing, as-well as other objects, will
pe made more apparent as this description pro-
ceeds, .especially when considered in connection
with the accompanying drawings, wherein:

- Figure 1 is a semi-diagrammatic elevational
view of one type of apparatus capable of produc-
ing strands or:slivers from thermoplastic mate-
rials such, for example, as glass in accordance
with this invention; ) .

Figure 2 is a sectional view through one type
of burner and guide construction capable of
being used as a part of the apparatus;

Figure -3 is a front elevational view of the
purner and guide assembly; :

- Figure ¢is a fragmentary plan view of the fiber
collecting drum; and .

. “Tigure 5-is a fragmentary plan view showing
a modified construction.

The present invention provides an improved -

method and apparatus for manufacturing sliv-
ers, strands or yarns from various materials
characterized in that they assume a molten or
viscous condition when heated and become solid-
ified -when cooled. Such materials may be gen-
erally termed heat softenable or thermoplastic
materials, and when in a molten or viscous con-
dition, generally permit drawing- the same out
into fibers. One type of material having the de-
sired characteristics is glass, and for the purpose
of illustration, the present invention is de-
scribed herein in connection with this madterial.
* In accordance with this invention glass fibers
as small as one micron or less and as large as
two and one-half microns or more in diameter
may be produced in large quantities on an eco-
nomical production basis from primary glass fil-
aments or rods of substantially greater diameter.
The glass filaments or rods are indicated in the
several figures of the drawings by the reference

[
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character P and may be readily produced in con-
tinuous lengths by the apparatus diagrammati-
cally shown in Figure 1 of the drawings. In detail
the reference character i5 indicates a glass feeder
or bushing which may be in the form of a long,
relatively narrow trough, having a plurality of
feeding orifices (8 in its bottom wall. Glass
cullet or glass batch is fed to the bushing in any
suitable manner, and is heated while in the bush-
ing to a molten condition. The molten glass

_flows from the orifices {5 in small streams which

are attenuated to form the primary filaments P
by means of coacting feed rolls {7 and 18 located
a distance from the bushing 5 sufficient to as-
sure cooling of the filaments to solidification be-
fore engagement by the rolls. One or both of
the feed rolls may be driven by any suitable type
of prime mover not shown herein.

The feed rolls also serve to project the pri-
mary filaments P into an intensely hot, high
velocity gaseous blast B. The blast B is produced
by a burner 49 having a body 20 of refractory
material and having a combustion chamber 21
therein, One end of the combustion chamber
terminates at a perforated wall 22 having a plu-
rality of'small orifices extending therethrough
and the other end .of the chamber is provided
with a wall 24 having a ‘restricted outlet or dis-
charge passage 23 therein. ~The refractory body
may bé surrounded by a’sheet metal shell which
extends past one end of the body to form an inlet
chamber 25 between the end of the shell and the
perforated wall 22. A suitable conduit 26 con-
nects with the shell to feed the combustible gas-
eous mixture into the inlet chamber 25. The
saseous mixture enters the inlet chamber 25 and
passes through the orifices in the wall 22 where
it ignites and burns with a resulting high degree
of expansion. During operation the walls:of the
chamber 2f are heated by the burning gas and
the hot walls tend to increase the rate at which
the gas entering the chamber burns. The re-
sulting high rate of combustion causes a great

_expansion of the products of combustion, which

as they pass through the outlet passage 23, are
accelerated into a very high velocity: blast of
intense heat. . .

The outlet passage 23 is elongated, and is sub-
stantially less in cross-sectional area than the
chamber 2+, so that the products of the combus-
tion taking place within the chamber are ac-
celerated as they pass through the opening or
passage 23 to provide a blast B of the gases mov-
ing at a very high velocity. In this connection,
it may be poirited out that the cross-sectional
area of the passage 23 may be varied to some
extent relative to the cross-sectional area of the
chamber 21, depending upon the heat required
in the blast leaving the outlet passage. Passages
of greater cross-sectional area relative to the
cross-sectional area of the chamber 2{ permit
burning s greater amount of gas and result in
greater heat of the blast, but also cause a de-
crease in the velocity of the blast. Preferably,
however, the cross-sectional area of the outlet
passage 23 is not greater than necessary to ob-
tain in the blast the heat required to raise.the
glass to the attenuating temperature. The best
relation of the cross-sectional area of the pas-
sage 23 to the cross-sectional area of the cham-
ber 21 may be determined by simple trial, but will
he found to be within the range of 1:8 or 1:4.
This arrangement provides for obtaining the
high veloeity of the biast coupled with sufficient
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“heat of the blast o quickly soften the glass to
be attenuated. - - ; : : e
The type of combustible gas used.may be any
suitable kind, but for reasons of economy, it is
‘preferably .an ‘ordinary -fuel gas; such as natu-

~with -the proper-amount:of air by means of the
~orthodox air and:-gas mixers.. The: gas and air
mixture is taken from the mixer ‘at moderate
pressure of approximately one: to:five. p. s. i., but
“may be considerably higher if ‘desired; and is
led. through an ordinary conduit to an enclosed
‘ignition chamber where ignition of the gaseous
~mixture takes place.. . .
‘It has been found that the velocity -and tem-
‘perature of the blast is highest immediately. ad-
jacent the outlet opening 23 ang: decreases in
~-both ‘temperature and velocity as the distance
from the ‘opening increases.. Thus in order to
take full advantage of the ‘maximum- tempera-
~ture. and velocity -of the blast, the primary fila-
‘ments P are fed into.the blast .as near the dis~
charge opening 23 as practical. In accordance
with this invention the primary filaments P are
-guided  into the blast by a guide 32 supported
‘below the coacting feed rolls {71 and 18. The
-guide 32 comprises a plate 83 elongated in the
" direction of the path of travel of the primary
fibers leaving the feed rolls and having a plu-
rality of laterally spaced grooves 34 correspond-
‘ing in number to the number of primary -fibers.
The lateral spacing of the grooves 84 is such that
“these ‘grooves respectively teceive the primary
fibers leaving the feed rolls and the grooves ex-
tend for the full length of the plate 33: The
lower end portion 35 of the plate 33" extends
downwardly in juxtaposition to the front burner
wall and terminates substantially flush with the
“top wall of the passage 23. It is'pointed out in
this conuection that the width of the plate 83
‘corresponds to the length of the passage 23 or,
“inother words, to the width of the blast, so that
all of the primary fibers leaving the delivery end
of the plate or guide are projected into the gase-
“ous blast issuing from the passage 23.

The guide 32 is provided with a -cover 36,
‘which is secured to the rear face of the plate 33
over the grooves 34 to enclose the primary fibers.
The lower end of the cover ‘36 terminates short

of the portion 35 of the plate $3 to expose the i

primary fibers directly “to “the heat radiating
from the front burner wall. Due to the fact
that the portion 35 of the guide or plate 33 ex-
tends in-such clese proximity to the wall 24 on
“the burner 8, this plate is subjected to high
temperatures, and ‘if desired, may be -cooled by
providing a jacket 87 at the front side of the
plate 33. "A cooling medium from a suitable
‘source may be conveyed to the jacket 37 through
an’ inlet conduit 38 and discharged from  the
jacket through  an outlet conduit- 39,

_ It follows from the above that the guide 82

is so positioned relative to the burner 19 that
the primary glass filaments P are fed endwise
into the blast in side by side relationship along
a plane extending substantially normal to the
blast B issuing.from.the outlet opening 23 in the
burner chamber. The temperature of the blast
exceeds the melting or softening temperature of
the glass filaments and the rate of feed of the
primary -filaments into the blast is controlled
“in dependence upon the dizmeter of the filaments

:to -assure softening or melting the advancing

-ends of the filaments in the blast, or in other

5
-ral or manufactured fusl gas. This gas is mixed
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-municates with the suction side

words, before the filaments are projected-through

the blast. Sl e RS ST A
The molten or softened glass at the advancing

ends of the filaments is drawn out or attenuated

‘into fibers by .the foree: of: the blast. Thus 'the

fibers are elongated :in. the general -direction: of
movement of the blastand are propelled through
the atmosphere in substantial ‘parallel:relation-

ship. : T TIPS S

The fibers suspended. op .carried away-by:the .
blast are collected in the form -of a mzt or-web
W.on a drum 48 supported: opposite ‘the burner
9. for rotation ‘in a. direction away from  the
burner and connected to a suitable prime mover,
such “for example, .as .an electric motor, mot

-shown. The drum 40 hzas a perforated-cylindri-

cal surface 41 and 'a segmental. shaped suction .
box 42 is supported within the confines of the
surface 41." ‘The box is fixed against rotation, and
the side of the box adjacent the perforated sur-
face is 'open to form a .suction areg 43 which
extends for approximately 90° around the drum
surface 41. The box 42 is fixedly ‘supported in
any- suitable manner. i the drum, and com-
of ‘a blower, not

shown. S SRR
One of ‘the features ‘of -this invention. is: ‘to
determine - the -distance * between - the point- of
introduction of the filaments P -into the blast
B and the fiber deposition. surface 43 of the col-
lecting' drum 40, so that the fibers are main-
tained in substantially parallel relation through-~
out movement thereof by the blast to the surface
43. This distance  varies with the size of::the

~burner or velocity of the blast produced: by:the

burner; but in any case, is such that.the blast
reaches the surface 43 on the collecting. drum
before it has an opportunity to fan out to such
an extent that. the generally parallel arrange~
ment .of ‘the fibers is disturbed. B :
The burner selected herein for the purpose .of
llustration may have a combustion chamber 1%
inches in diameter and 3% inches long -overall.
The' orifice 23 of -the burner: may .be from &7

‘inch to-1% inches in width and #% ~inch :to £

inch .in- height. . .Other: size . burners. may,; - of

-course, be employed and -the :dimensions- here

given are solely for. the purpose of sétting out
the principle of the invention snd the best:mode
of applying the principle.
When employing a burner of substantially
the size noted above, particularly satisfactory
results are obtained by supporting the burner
with' the discharge opening 23 .spaced. from 6
to 8 inches from the collecting. drum 40: How-

‘ever, as stated above, this distance will ‘vary. as

the size ‘of ‘the burner. varies. ~Tt is a relatively
simple: matter 1o adjust. the. position’ .of::any
selected ‘burner . with respect. to ~the: collecting

“drum so that the fibers are. deposited -on the col-

lecting -surface 43 of the drum- before:sthe blast

‘fans out %o such .an’ extent. -to .materially
-disturb the generally parallel ~“arrangement. .of

the fibers carried thereby. ... . BN
Although it is important to deliver the ‘fibers
to the collecting drum before the ‘force .of ‘the
blast diminishes to such an .extent -that the
fibers become entarigled before-- reaching: ‘the
drum, nevertheless, it is ordinarily preferred to
maintain the velocity of the blast as low 28 pos-

-sible without disturbing the: above desired:op-

eration.  Generally speaking the lower the veloe-
ity of the blast at the drum ‘collecting surface
43, the lower the suction required: to draw the
blast-borne fibers against the surface 43.:The
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~advantage in reducing the amount of suction is
two-fold, in that it not only enables correspond-
~ingly reducing the drafting or pulling force
necessary to remove the fibrous mat. from the
collecting drum, but in addition, assists in de-
positing the fibers on the collecting surface with-
out disarranging the fibers.
The burner 19 is supported on brackets 34 in
a manner to permit angularly adjusting the
pburner-in a vertical plane. 'In use the burner
is positioned to .diréct the blast B toward the
“portion of the collecting surface 41 registering
with the suction area, and is supported at such
an  angle that a  substantial component of
movement: of the blast extends generally in
the direction of movement of the collecting
surface. The optimum angle at which the
purner 19. is supported will, of course, vary
depending upon the diameter of the drum 49
and to some extent upon the distance be-
tween the burner (9 and collecting surface
on the drum. In an installation where the
diameter of the drum is about 14 inches, and
where the burner discharge opening 23 is
spaced 6 to 8 inches from the collecting surface,
satisfactory results may be obtained by tilting
- the burher 19 upwardly at an angle of 5 to 10
“degrees. In any case the burner {9 is supported
at such an angle relative to the collecting sur-
face 41 registering with the suction area 43 that
a substantial portion of the blast passes along
the surface instead of impinging directly against
the collecting surface. Thus there is less tend-
~eney for the fibers to become tangled or dis-
airanged during the interval they are drawn
- against the collecting surface 41 by the suction
in the box 42. In other words, the fibers in the
plast are individually deposited on the coliect-
- ing surface of the drum in substantially parallel
relationship to form a uniform web or mat which
may be removed and gathered into a strand or
sliver by the application of a minimum draft-
ing force to the leading end of the mat. This
drafting force need not be great as it is not relied
-upon to puill the fibers in parallel relationship
as is customary in staple forming processes prac-
ticed in the past. The importance of this fea-
ture will be readily appreciated when it is un-
derstood that one of the chief causes 0f non-

uniformity in strand diameter heretofore ex- ..

perienced was due to the substantial drafting
force heretofore required to pull the fibers into
parallel relationship.

“The fibrous mat formed on the collecting sur-
face is separated from the latter at the lead~
ing side of the suction area 23 by rubber faced
pull rolls 45 supported for rotation about axes
parallel to the axis of rotation of the drum 41
and positioned ‘with the contacting peripheral
surfaces located in a plane substantially tangent
to” the cylindrical collecting surface 4i at the
leading side of the suction area 43. The matb
removed from the collectinig surface 41 is gath-
ered into a strand or sliver 46 by :a condensing
turbine 41, and the strand thus formed is passed
between the peripheral surfaces of the pull rolls
45 The rolls 45 are driven by suitable power
means (not shown) in the directions noted by

. the arrows in Figure 1 of the drawings, and the
peripheral speed of the rolls is sufficiently greater
than the speed of the drum fo not only over-
come the friction or drag applied to the strand
by the turbine in gathering the mat, but to also
supply the negligible or small amount of draft

_required to remove the mat from the collecting
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8

surface 41. The friction as well as the false
twist of the strand caused by gathering the mat
in the condensing turbine 47 is minimized by
providing a turbine having a length merely suf-
feient to properly gather the relatively narrow
mat into a strand. For most installations, the re-
quired amount of draft is obtained by rotating
the pull rolls 45 at approximately twice the
speed of the drum 40. - ) R
The strand or sliver delivered-by the pull rolls
may be twisted to form twisted slivers or yarns
by orthodox equipment diagrammatically shown
in Figure 1 of the drawings as comprising an
eye 49 positioned to enable passing the strand
therethrough as it leaves the bite between the
pull rolls. From the eye 49 the strand is passed

- through a traveller 50 supported for rotation

around @ bobbin or spindle 51 which, in turn,
is rotated by suitable power means including
the belt §2. The traveller 50 is actually rotatably
supported on traverse means 53 which recip-
rocates lensthwise of the spindle fo distribute
the strand 46 uniformly over the spindle to pro-
duce a package.

In some instances it may be desired to pack-
age the strand on a spool instead of a twister
spindle and if such practice is desired, the em-
bodiment shown in Figure 5 of the drawings may
be provided. In detail, a spool 55 is rotatably
supported beyond the pull rolls 45, and the strand
46 leaving the pull rolls is wound directly on the
spool. In accordance with conventional prac-
tice the strand is reciprocated lengthwise of the
spool during the winding operation by a suitable
traverse indicated generally by the numeral 56
and of a design to uniformly distribute the strand
over the spool to form a package.

Iclaim: ' .

1. Apparatus for producing a strand of fibers
of heat softenable material, comprising means for
producing a gaseous blast having a temperature
exceeding the softening temperature of the ma-
terial and having a velocity sufficient to attenu-
ate softened material into fibers, means for
feeding an elongated body of heat softenable
material into the blast at a rate such that the
advancing end of the material is softened and

drawn out to form fibers elongated in the direc-

tion of the blast, a perforated cylindrical fiber
collecting surface supported for rotation and hav-
ing a suction chamber extending for a limited dis-
tance along the inner side of the surface, means
supporting the blast producing means in a posi-
tion to direct the blast toward the cylindrical
collecting surface at an angle such that a sub-

.stantial component of movement of the blast ex-

tends generally tangential to said surface, means

. for drawing air through the porticn of the

surface registering with the suction area with
sufficient force to draw fibers.from the blast
against said surface, and means for removing the
collected fibers from the collecting surface at
the end of said suction area and forming the
fibers into a strand.

2. Apparatus for producing a strand of fibers
of heat softenable material, comprising means
for producing & gaseous blast having a tempera-
ture exceeding the softening temperature of the
material and having a velocity sufficient to at-
tenuate softened material into fibers, means for
feeding an elongated body of heat soffenable
material into the blast at a rate such that the
advancing end of the material is softened and
drawn out to form fibers elongated in the direction
of the blast, a relatively movable surface dis-
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posed adjacent the blast producing means pro-
viding a fiber collecting zone; means support-
ing the blast producing means in a position to
direct the blast toward the surface such thag
a substantial component of movement of the
blast extends generally in the direction of move-
ment of the portion of the surface forming the
fiber collecting zone: a suction chamber dis-
posed adjacent the fiber collecting zone of the
surface; means for drawing air through the fiber
collecting zone into the suction chamber with
sufficient force to draw the fibers from the blast
against the surface at the fiber collecting zone, and
means for removing the collected fibers from the
surface and forming them into a strand after
they are conveyed by said surface away from the
influence of the suction area at the fiber collecting
zone.

3. Apparatus for producing a strand of fibers
of heat softenable material, comprising means
for producing a gaseous blast having a tempera-
ture exceeding the softening temperature of the
material and having a velocity sufficient, to attenu-
ate softened material into fibers, means for
feeding an elongated body of heat softenable ma-
terial into the blast at a rate such that the ad-
vancing end of the material is softened and drawn
out to form fibers elongated in the direction of
the blast, a relatively movable perforated fiber
collecting  surface providing a fiber collecting
Zone; g suction chamber extending coincident
with and adjacent the fiber collecting zone of the
surface, means supporting the blast producing
means in a position to direct the blast in the gen-
eral direction of movement of the surface at the
fiber collecting zone thereof; means for drawing
air through the collecting zone of the surface
registering with the suction area with sufficient
force to draw fibers from the blast against the
surface at the collecting zone, and means for
removing the collected fibers from the collecting
surface at the end of said suction ares and form-
ing the fibers into a strand.

4. The method of forming a strand of fibers
of heat softenable material which comprises es-
tablishing a gaseous blast passing through a zone
and having a temperature in the zone exceeding
the softening temperature of the material and
having a velocity sufficient to attenuate material
heated in the zone into fibers, introducing heat
softenable material into the blast in said zone
to soften the material and to draw out the sof-
tened material in the direction of flow of the blast
to form substantially paralielly arranged fibers
in the blast, advancing the fibers by the force of
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the blast toward: a collecting zone of a moving
surface, moving the collecting surface in 3 direc-
tion bringing the collecting zone thereof gen-
erally coincident with the direction of movement
of the fibers, disposing the fiber collecting zone
adjacent the fiber forming zone of the blast
whereby the blast entrained fibers are de-
posited on the surface at the collecting zone
in substantially parallelly arranged relation
before the blast fans out sufficiently to dis-
turb the parallel arrangement of the fibers,
establishing a subatmospheric pressure adjacent
the fiber collecting zone to draw the fibers out
of the blast onto the surface, and continuously
removing the collected fibers from the surface as
the fibers are carried by the surface away from the
collecting zone. )

5. The method of forming a strand of fibers of
heat softenable material which includes estab-
lishing a gaseous blast providing a fiber attenu-
ating zone and having g temperature exceeding
the softening temperature of the material and
having a velocity sufficient to attenuate softened
material into fibers: introducing heat softenable
material into the blast whereby the heat of the

. blast softens the material and the velocity of the
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blast draws out the softened material in the
direction of flow of the blast into substantially
parallelly arrangeq fibers in the fiber attenuat-
ing zone; establishing a suction zone effective at
the end of the fiber attenuating zone of the blast
for withdrawing the parallelly arranged fibers
from the gaseous blast at the end of the fiber
attenuating zone: depositing the fibers by the
reduced pressure of the suction zone upon a
surface moving in the general direction of move-
ment of the fibers entrained in the blast to main-
tain the parallel arrangement of the fibers dur-~

_ing the deposition thereof,” and removing the

collected fibers from the surface after the fibers
are conveyed by the surface away from the in-
fluence of the suction zone.

’ IVAN G. BRENNER.
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