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Description

RELATED APPLICATIONS

[0001] This application claims the benefit of provisional
United States patent application serial no. 61/562,530
filed on November 22, 2011 for APPARATUS FOR TEX-
TURING STRAND MATERIAL.

FIELD

[0002] The general inventive concepts relate generally
to the production of a texturized strand material and, more
particularly, to a device and method for producing the
texturized strand material.

BACKGROUND

[0003] U.S. Pat. No. 5,976,453 to Nilsson et al. de-
scribes a device and process for expanding strand ma-
terial into a wool-type product. Such texturized products
are intended for use as acoustic and/or thermal insulation
in automotive and industrial applications. The disclosed
device is capable of expanding strand material into a
wool-type product having a density of from about 30
grams/liter to about 69 grams/liter. Such low density
wool-type products are desirable for use as sound ab-
sorbing material in engine exhaust mufflers, and as si-
lencers for HVAC systems. Low density wool-type prod-
ucts may also be used in other thermal and acoustic in-
sulation applications. The disclosed device is also capa-
ble of expanding strand material into a wool-type product
having a density of from about 70 grams/liter to about
140 grams/liter. Such high density wool-type products
are desirable for use as sound absorbing material in en-
gine exhaust mufflers, and as silencers for HVAC sys-
tems. High density wool-type products may also be used
in other thermal and acoustic insulation applications. The
disclosed device represented an improvement over prior
nozzles by requiring less compressed air, i.e., the flow
rate of air going into the nozzle is less than that required
by prior nozzles. As a result, fewer or lower capacity air
compressors were required in a plant using the disclosed
devices. Furthermore, it was possible to employ smaller
tubing and regulators associated with the air compres-
sors. Further still, a reduction of noise within the plant
would likely result from the reduction in the quantity of
compressed air used.
[0004] However, conventional texturizing devices,
such as those disclosed in the ’453 patent, suffer from
drawbacks potentially affecting their efficiency and/or re-
liability.
[0005] For example, as shown in FIG. 1, a first textur-
izing device 10 of the ’453 patent comprises an outer
nozzle section 30 and an internal nozzle section 40. The
outer nozzle section 30 has an entrance portion 32, an
intermediate portion 34 and an exit portion 36. The exit
portion 36 includes an intermediate nozzle segment 38

and an outer nozzle segment 39. The intermediate nozzle
segment 38 is integral with the intermediate portion 34
of the outer nozzle section 30. The intermediate nozzle
segment 38 is also integral with at least a portion of the
outer nozzle segment 39. Consequently, damage to the
outer nozzle segment 39 requires replacement of the en-
tire outer nozzle section 30 to remedy the damage. Typ-
ically such damage will occur during manual operation
of the device 10, for example, when a user drops the
device 10 or inadvertently bumps the outer nozzle seg-
ment 39 against a hard surface.
[0006] Replacing the outer nozzle section 30 is a rel-
atively costly proposition based on damage isolated to
the outer nozzle segment 39. Furthermore, such an ap-
proach is often wasteful as the entire outer nozzle section
30 may be discarded, although the damage is isolated
to a terminal region thereof (i.e., the outer nozzle segment
39). Further still, replacement of the outer nozzle section
can require a relatively long period of time, during which
the device 10 cannot be used. Thus, overall efficiency of
the production process utilizing the device 10 is reduced.
[0007] As another example, as shown in FIGS. 2 and
3, a fourth texturizing device 400 of the ’453 patent in-
cludes a strand material locking device 490 integral with
a main body portion 442 of the device 400. The strand
material locking device 490 comprises a cylinder portion
492, a piston 494 and a spring 495. The cylinder portion
492 includes a main body section 510 and a cylinder cap
520 which is threadedly secured to the main body section
510. The main body section 510 includes an inner cavity
512 and first and second bores 514 and 516. The piston
494 is located within the inner cavity 512 and is capable
of reciprocating therein. The spring 495 is provided within
the inner cavity 512 and biases the piston 494 upward
toward the cylinder cap 520 (see FIG. 3).
[0008] The first bore 514 in the main body section 510
extends between and communicates with the inner cavity
512 and a passage 448a of a connector portion 448. In
this embodiment, the strand material locking device 490
is axially displaced from the connector portion 448. The
passage 448a is coupled to a gas stream source 70 in-
cluding a hose 72 coupled to a compressor (not shown)
and a fitting 74 provided at the end of the hose 74. Pres-
surized air is provided to the passage 448a by the source
70. The second bore 516 extends between and commu-
nicates with the inner cavity 512 and a first passage 446
through which the strand material 20 passes as it moves
through the texturizing device 400. The passage 446 is
shown including a first section 446a having a first diam-
eter and a second section 446b having a second diameter
which is less than the first diameter of the first section
446a. For example, the first diameter may be about 5
mm while the second diameter is about 4 mm. The first
section 446a is provided with a larger diameter so as to
allow joined or spliced strands to pass into and through
the passage 446 without stopping.
[0009] The cylinder cap 520 includes a fluid inlet 522
which communicates with a pressurized fluid source 496.
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The pressurized fluid source 496 comprises an air com-
pressor (not shown), a flow control valve (not shown), a
hose 496a coupled to the compressor, and a fitting 496b
provided at the end of the hose 496a. The fitting 496b is
threadedly received in a portion of the fluid inlet 522.
Pressurized air flows from the compressor through the
hose 496a and the fitting 496b to the fluid inlet 522. From
the inlet 522, the pressurized air passes into the inner
cavity 512 causing the piston 494 to move downwardly
against the spring 495 (see FIG. 2). As the piston 494
moves downwardly, a nose 494a of the piston 494 moves
through the second bore 516 so as to engage the strand
material 20. The nose 494a grips the strand material 20
and holds it stationary in the first passage 446. The fluid
source 496 is caused to provide pressurized fluid to the
inner cavity 512 just before the cutter is operated to cut
the strand material 20. Once the strand material 20 has
been severed, the fluid source 496 releases the pressu-
rized air from the inner cavity 512, thereby allowing the
spring 495 to return the piston 494 to its retracted position
(see FIG. 3).
[0010] The nose 494a of the piston 494 has a first size
and the second bore 516 has a second size which is
larger than the first size. Hence, a gap G3 exists between
the second bore 516 and the piston nose 494a when the
nose 494a is in its strand material engaging position (see
FIG. 2). The gap G3 provides a path for pressurized air
entering the inner cavity 512 through the first bore 514
to exit the inner cavity 512. Thus, during a filling cycle,
the pressurized air entering the inner cavity 512 through
the first bore 514 and exiting through the gap G3 prevents
strand material 20 or portions of strand material 20 from
entering the inner cavity 512. This prevents the locking
device 490 from becoming inoperable due to a buildup
of strand material 20 in the inner cavity 512. Such a build-
up of material 20 might prevent the piston nose 494a
from properly engaging the strand material 20 just before
or during a cutting operation.
[0011] The use of the first bore 514 to convey pressu-
rized air into the inner cavity 512 to prevent buildup of
strand material 20 in the inner cavity 512 is dependent
on the flow of the pressurized air. Consequently, the de-
vice 400 is not protected from strand material 20 or other
debris entering the inner cavity 512 when the pressurized
air is not being delivered to the inner cavity (i.e., when
the gas stream source 70 is off or depleted), such as
when the device 400 is off, idle, or otherwise in an inop-
erative state. By way of example, the inner cavity 512 is
not protected from strand material 20 or other debris
when a user is carrying the device 400 from one location
to another. As another example, the inner cavity 512 is
not protected from strand material 20 or other debris
when the gas supply source is disconnected from the
device 400.
[0012] Furthermore, since the pressurized air from the
gas stream source 70 is also used to advance or other-
wise move the strand material 20 through the device 400
(e.g., through the passage 446), the diversion of a portion

of the pressurized air through first bore 514 as described
above means that a greater quantity of pressurized air
is required than would be needed for only moving the
strand material 20. As a result, costs attributable to the
pressurized air may be higher.
[0013] Further still, since the pressurized air flowing
through the first bore 514 and into the inner cavity 512
exits the inner cavity 512 through the gap G3, the pres-
surized air contacts the strand material 20 in the passage
446 (i.e., in the first passage 446a) at an angle substan-
tially perpendicular to the passage 446. As a result, the
pressurized air flowing through the gap G3 impacts the
strand material 20 in a direction perpendicular to its di-
rection of movement through the passage 446, such that
the pressurized air may urge the strand material 20
against a side of the passage 446. Consequently, the
pressurized air contacting the strand material 20 at this
angle and/or the resulting contact with the side of the
passage 446 may prematurely compromise the integrity
of the strand material 20. Furthermore, it may be more
difficult to advance the strand material 20 through the
passage 446 as a result of this crosscurrent of pressu-
rized air.
[0014] In view of the above, the general inventive con-
cepts provide an improved device and method for pro-
ducing a texturized strand material.

SUMMARY

[0015] The general inventive concepts relate generally
to the production of a texturized strand material and, more
particularly, to a device and method for producing the
texturized strand material.
[0016] In one exemplary embodiment, a device for tex-
turizing a strand material is provided. The device com-
prises a nozzle body, a locking device, and a passage
extending through said nozzle body. The passage ex-
tends from a first end of the nozzle body to a second end
of the nozzle body. The passage is sized to allow a strand
material to pass therethrough. The locking device is op-
erable to be selectively placed in one of a first state and
a second state, with the first state corresponding to said
locking device being engaged to prevent movement of
said strand material within said passage, and with the
second state corresponding to said locking device being
disengaged to allow movement of said strand material
within said passage. The locking device includes a piston
and a spring, which are both disposed within a cavity. A
seal holder is also disposed within said cavity to fix a
sealing member within said cavity. The sealing member
at least partially prevents debris from entering said cavity
from said passage.
[0017] In one exemplary embodiment, said strand ma-
terial is a continuous glass fiber strand.
[0018] In one exemplary embodiment, said sealing
member is an O-ring.
[0019] In one exemplary embodiment, said locking de-
vice is placed in said first state by commencing applica-
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tion of a pressurized fluid to said locking device. In one
exemplary embodiment, said pressurized fluid is com-
pressed air.
[0020] In one exemplary embodiment, said locking de-
vice is placed in said second state by halting application
of a pressurized fluid to said locking device. In one ex-
emplary embodiment, said pressurized fluid is com-
pressed air.
[0021] In one exemplary embodiment, said cavity is
formed in said nozzle body.
[0022] In one exemplary embodiment, said device fur-
ther comprises a cutting device, wherein said cutting de-
vice is operable to sever said strand material.
[0023] In one exemplary embodiment, said device fur-
ther comprises an outlet tube, which is removably at-
tached to said nozzle body, wherein said strand material
is operable to pass through said passage and said outlet
tube before exiting said outlet tube as a texturized ma-
terial.
[0024] In one exemplary embodiment, said outlet tube
is harder than said nozzle body.
[0025] In one exemplary embodiment, said outlet tube
is secured to said nozzle body by a set screw.
[0026] In one exemplary embodiment, a device for tex-
turizing a strand material is provided. The device com-
prises a nozzle body, an outlet tube removably attached
to said nozzle body, a locking device, and a passage
extending through said nozzle body to said outlet tube.
The locking device is operable to be selectively placed
in one of a first state and a second state, with the first
state corresponding to said locking device being en-
gaged to prevent movement of said strand material within
said passage and said outlet tube, and with the second
state corresponding to said locking device being disen-
gaged to allow movement of said strand material within
said passage and said outlet tube. The strand material
is operable to pass through said passage and said outlet
tube before exiting said outlet tube as a texturized ma-
terial.
[0027] In one exemplary embodiment, said outlet tube
is harder than said nozzle body.
[0028] In one exemplary embodiment, said outlet tube
is secured to said nozzle body by a set screw.
[0029] Other aspects, advantages, and features of the
general inventive concepts will become apparent to those
skilled in the art from the following detailed description,
when read in light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] For a fuller understanding of the nature and ad-
vantages of the general inventive concepts, reference
should be had to the following detailed description taken
in connection with the accompanying drawings, in which:

FIG. 1 is a side elevational view in cross-section of
a first conventional texturizing apparatus.

FIG. 2 is a side elevational view in cross-section of
a second conventional texturizing apparatus.

FIG. 3 is a detailed view of the texturizing apparatus
of FIG. 2.

FIGS. 4A-4E illustrate a texturizing apparatus ac-
cording to one exemplary embodiment. FIG. 4A is a
perspective view of the texturizing apparatus. FIG.
4B is a front side elevational view of the texturizing
apparatus. FIG. 4C is a rear side elevational view of
the texturizing apparatus. FIG. 4D is a side eleva-
tional view in cross-section of the texturizing appa-
ratus. FIG. 4E is a top plan view of the texturizing
apparatus.

FIG. 5 is a perspective view of an inner nozzle sec-
tion, according to one exemplary embodiment, for
use in the texturizing apparatus of FIG. 1.

FIG. 6 is a perspective view of a spacing member
(i.e., washer), according to one exemplary embodi-
ment, for use in the texturizing apparatus of FIG. 1.

FIG. 7 is a perspective view of a piston, according
to one exemplary embodiment, for use in the textur-
izing apparatus of FIG. 1.

FIGS. 8A-8E illustrate a seal holder, according to
one exemplary embodiment, for use in the texturizing
apparatus of FIG. 1. FIG. 8A is a perspective view
of the seal holder. FIG. 8B is a side elevational view
of the seal holder. FIG. 8C is a top plan view of the
seal holder. FIG. 8D is a side elevational view in
cross-section (along line A-A in FIG. 8C) of the seal
holder. FIG. 8E is a side elevational view in cross-
section (along line B-B in FIG. 8C) of the seal holder.

FIG. 9 is a perspective view of a cover, according to
one exemplary embodiment, for use in the texturizing
apparatus of FIG. 1.

FIGS. 10A-10B illustrate a texturizing apparatus ac-
cording to another exemplary embodiment. FIG. 10A
is a perspective view of the texturizing apparatus.
FIG. 10B is another perspective view of the textur-
izing apparatus.

DETAILED DESCRIPTION

[0031] While the general inventive concepts are sus-
ceptible of embodiment in many different forms, there
are shown in the drawings and will be described herein
in detail various exemplary embodiments thereof with the
understanding that the present disclosure is to be con-
sidered as an exemplification of the principles of the gen-
eral inventive concepts. Accordingly, the general inven-
tive concepts are not intended to be limited to the specific
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embodiments illustrated herein.
[0032] Unless otherwise defined, the terms used here-
in have the same meaning as commonly understood by
one of ordinary skill in the art encompassing the general
inventive concepts. The terminology used herein is for
describing exemplary embodiments of the general inven-
tive concepts only and is not intended to be limiting of
the general inventive concepts. As used in the description
of the general inventive concepts and the appended
claims, the singular forms "a," "an," and "the" are intend-
ed to include the plural forms as well, unless the context
clearly indicates otherwise.
[0033] A texturizing device 600, according to one ex-
emplary embodiment, is shown in FIGS. 4A-4E. The tex-
turizing device 600 represents an improvement over con-
ventional texturizing devices, such as the texturizing de-
vices disclosed in U.S. Pat. No. 5,976,453 to Nilsson et al.
[0034] The texturizing device 600 comprises an inner
nozzle section 602 and an outer nozzle section 604. At
least a portion of the inner nozzle section 602 is sized
and/or shaped to fit inside or otherwise interface with at
least a portion of the outer nozzle section 604 (see FIG.
4D).
[0035] As shown in FIG. 5, the inner nozzle section
602 includes a main body 606 and a round, needle-like
shaft 608 extending therefrom. A substantially linear first
passage 610 for conveying a strand material extends
through the main body 606 and the shaft 608. In partic-
ular, one end of the first passage 610 defines a strand
inlet opening 612, while the opposite end of the first pas-
sage 610 defines a strand outlet opening 614.
[0036] The shaft 608 of the inner nozzle section 602
also includes a flange 616 housing a sealing member in
the form of an O-ring 618 or the like. The O-ring 618 is
operable to form an airtight seal between a portion of the
inner nozzle section 602 positioned within the outer noz-
zle section 604 and an interior surface of the outer nozzle
section 604 (see Fig. 4D). The flange 616 and its O-ring
618 are situated between the strand inlet opening 612
and the strand outlet opening 614.
[0037] The main body 606 of the inner nozzle section
602 includes a first bore 620 or other opening that ex-
tends from an upper surface of the main body 606 and
into an inner cavity 622 of the main body 606. A floor of
the inner cavity 622 includes an opening 624 there-
through which is smaller in size than the first bore 620.
As a result, a shoulder 626 is formed at the floor of the
inner cavity 622. The opening 624 in the floor of the inner
cavity 622 connects the inner cavity 622 and the first
passage 610.
[0038] A number of threaded holes 630 extend verti-
cally down into the main body 606 (see FIG. 5). Here,
vertically means substantially parallel to a central axis of
the first bore 620. The holes 630 may be spaced around
a circumference of the first bore 620 in any manner. In
one exemplary embodiment, the holes 630 are spaced
substantially evenly around a circumference of the first
bore 620. In one exemplary embodiment, four holes 630

are formed in the main body 606. A number of threaded
holes 632 extend horizontally into and through the main
body 606. Here, horizontally means substantially parallel
to a central axis of the shaft 608. In one exemplary em-
bodiment, two holes 632 are formed in the main body
606. The purpose of the holes 630 and the holes 632 is
described below.
[0039] As shown in FIGS. 4A and 4D, the outer nozzle
section 604 includes a main body 634 and a nozzle end
portion 636 extending therefrom. The first passage 610
of the inner nozzle section 602 ends at or near the start
of the nozzle end portion 636 of the outer nozzle section
604 (see FIG. 4D). Thus, as the strand material exits the
first passage 610 through the strand outlet opening 614
of the inner nozzle section 606, the strand material then
enters into a second passage 638 formed in the nozzle
end portion 636 of the outer nozzle section 604. Ultimate-
ly, the strand material exits the nozzle end portion 636
of the outer nozzle section 604 through a nozzle outlet
640. By this time, the strand material has been trans-
formed from a strand of material into a texturized form of
the material, such as a wool-type product.
[0040] In a manual process, a user may manipulate
the texturizing device 600 to place, discharge, or other-
wise dispose the texturized material in a selected product
and/or at a desired location. In an automated process, a
machine (e.g., an industrial robot) may manipulate the
texturizing device 600 to place, discharge, or otherwise
dispose the texturized material in a selected product
and/or at a desired location.
[0041] In one exemplary embodiment, the strand ma-
terial is a continuous strand of reinforcement glass fiber
strand. The term "glass fiber strand" as used herein shall
mean a strand formed from a plurality of glass fibers. An
example of such a strand is a commercially available
roving having, for example, 4000 fibers. Such glass fiber
strands are suitable for many applications. For example,
the glass fiber strands are well suited for muffler appli-
cations, owing to their resistance to the high levels of
heat produced in the interior of an engine exhaust muffler.
The glass fiber strand can be formed from any suitable
glass. In one exemplary embodiment, the glass fiber
strand is formed from E-glass or S-glass type fibers. As
another example, the glass fiber strands are well suited
for industrial applications, such as thermal insulation for
chimney ducts or venting systems. The general inventive
concepts also contemplate that the strand material may
comprise basalt fiber strands or fiber strands formed of
other materials. The general inventive concepts also con-
template that the strand material may comprise two or
more different materials. The general inventive concepts
also contemplate that the strand material may include a
coating.
[0042] The main body 634 of the outer nozzle section
604 includes a second bore 642 that extends from an
upper surface of the main body 634 and into an inner
cavity 646 of the main body 634. The inner cavity 646
substantially surrounds the shaft 608 of the inner nozzle
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section 602. A source of pressurized fluid (e.g., air) can
be connected to or otherwise interfaced with the second
bore 642, such as by a fitting (not shown). In this manner,
the texturizing device 600 can deliver the pressurized
fluid so that it flows through the second bore 642, the
inner cavity 646, the second passage 638, and out the
nozzle outlet 640.
[0043] As known in the art, the strand material (not
shown) is moved through the first passage 610 and the
second passage 638 at least in part by application of the
pressurized fluid (e.g., air) applied to the strand material
upstream of the strand outlet opening 614. As also known
in the art, the pressurized fluid acts to separate and ex-
pand the filaments, fibers, or the like comprising the
strand material, thereby forming a texturized material
(e.g., a wool-type product) which noticeably expands in
apparent volume as it exits the texturizing device 600.
[0044] As noted above, at least a portion of the inner
nozzle section 602 fits inside at least a portion of the
outer nozzle section 604 (see FIG. 4A). Thereafter, fas-
teners or the like, such as screws 650, are inserted
through (e.g., screwed into) the holes 632 in the main
body 606 of the inner nozzle section 602 to engage cor-
responding holes (not shown) formed in the main body
634 of the outer nozzle section 604, thereby securing the
inner nozzle section 602 and the outer nozzle section
604 to each other.
[0045] In one exemplary embodiment, a spacing mem-
ber or similar structure, such as a washer 652 (see FIG.
6), is positioned between the inner nozzle section 602
and the outer nozzle section 604 prior to securing or oth-
erwise fastening the inner nozzle section 602 and the
outer nozzle section 604 together. The washer 652 in-
cludes a main body 654 having a central bore 656 or
opening therethrough and a flange portion 658 adjacent
the central bore 656. The flange portion 658 includes a
pair of holes 660 that extend horizontally into and through
the main body 654. Here, horizontally means substan-
tially parallel to a central axis of the central bore 656.
[0046] The washer 652 facilitates proper spatial align-
ment, spacing, and the like between the inner nozzle sec-
tion 602 and the outer nozzle section 604, as they are
joined together. In one exemplary embodiment, the holes
660 in the washer 652 correspond to the holes 632
formed in the inner nozzle section 602 and the holes (not
shown) formed in the outer nozzle section 604. In this
manner, the screws 650 or other fasteners used to join
the inner nozzle section 602 to the outer nozzle section
604 can also function to secure or otherwise hold the
washer 652 in place.
[0047] As known in the art, the texturizing device 600
may include a cutting device or mechanism. The cutting
device (i.e., cutter) is operable to cut or otherwise sepa-
rate the continuous strand material (e.g., between filling
operations or other use cycles).
[0048] It is also known in the art for a texturizing device,
such as the texturizing device 600, to include a locking
device or mechanism. The locking device is operable to

selectively halt movement of the continuous strand ma-
terial through the texturizing device 600 (e.g., through
the passages 610 and 638).
[0049] As best shown in FIGS. 4D and 10A, the tex-
turizing device 600 includes a locking device 668 coupled
to the main body 606 of the inner nozzle section 602. In
particular, the locking device 668 is primarily situated in
the inner cavity 622 of the main body 606. The locking
device 668 comprises a piston 670 (see FIG. 7), a com-
pression spring 686 (see FIG. 4D) or other resilient mem-
ber, a seal holder 690 (see FIGS. 8A-8E), and a cover
714 (see FIG. 9).
[0050] The piston 670 of the locking device 668 is
shown in FIG. 7. The piston 670 includes a shaft 672.
One end of the shaft 672 forms a nose 674 of the piston
670. In one exemplary embodiment, the nose 674 differs
in size and/or shape from the shaft 672. In one exemplary
embodiment, the nose 674 is tapered or rounded. The
other end of the shaft 672 is connected to (or formed
integrally with) a lower flange 676 of the piston 670. An
upper flange 678 of the piston 670 is spaced from the
lower flange 676 so as to form a channel 680. The chan-
nel 680 of the piston 670 is operable to receive, house,
or otherwise interface with a sealing member in the form
of an O-ring 682 or the like.
[0051] The seal holder 690 of the locking device 668
is shown in FIGS. 8A-8E. The seal holder 690 includes
an upper main body 692 formed integrally with a lower
main body 694. An upper surface of the upper main body
692 forms an upper ledge 696 of the seal holder 690.
Because the upper main body 692 has a smaller circum-
ference than the lower main body 694 (see FIG. 8A), a
lower ledge 698 is formed where the upper main body
692 and the lower main body 694 meet. A lower surface
of the lower main body 694 is the lower surface 700 of
the seal holder 690. Thus, a height of the seal holder 690
is measured from the upper ledge 696 to the lower sur-
face 700.
[0052] The seal holder 690 also includes a central
opening 702 that extends through the upper main body
692 and the lower main body 694. As shown in FIGS.
8D-8E, a size (i.e., diameter) of the central opening 702
varies and is greatest between the upper ledge 696 and
the lower surface 700, such that a seal cavity 704 is
formed inside the seal holder 690. The seal cavity 704
is an annular space operable to receive, house, or oth-
erwise interface with a sealing member in the form of an
O-ring 708 or the like (see FIG. 4D). The size of the central
opening 702 is sufficient large to allow the shaft 672 of
the piston 670 to pass therethrough.
[0053] The seal holder 690 also includes a number of
threaded holes 710 extending through the lower main
body 694. In one exemplary embodiment, two holes 710
are formed in the lower main body 694 of the seal holder
690. In one exemplary embodiment, the holes 710 are
evenly spaced around a circumference of the central
opening 702 of the seal holder 690.
[0054] The holes 710 in the seal holder 690 correspond
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to holes (not shown) in the floor of the inner cavity 622
of the inner nozzle section 602. Thus, when the seal hold-
er 690 is properly fit in the inner cavity 622, the lower
surface 700 of the seal holder 690 comes to rest on the
shoulder 626 of the main body 606. By manipulation (e.g.,
rotation) of the seal holder 690, the holes 710 in the seal
holder 690 can be aligned with the holes in the floor of
the inner cavity 622. Thereafter, fasteners or the like,
such as screws (not shown), are inserted through (e.g.,
screwed into) the holes 710 in the seal holder 690 to
engage the corresponding holes in the main body 606 of
the inner nozzle section 602, thereby securing the seal
holder 690 to the inner nozzle section 602.
[0055] The piston 670, the spring 686, and the seal
holder 690 fit into the inner cavity 622 through the first
bore 620 formed in the main body 606. Thereafter, the
first bore 620 is sealed by the cover 714. The cover 714
attaches to or otherwise interfaces with the main body
606 to secure the piston 670, the spring 686, and the
seal holder 690 within the inner cavity 622 of the inner
nozzle section 602.
[0056] The cover 714 of the locking device 668 is
shown in FIG. 9. The cover 714 includes a main body
716 with a central opening 718. An annular recess 720
is formed in the main body 716 and surrounds the central
opening 718. The recess 720 of the cover 714 is operable
to receive, house, or otherwise interface with a sealing
member in the form of an O-ring 722 or the like (see FIG.
4D).
[0057] The main body 716 of the cover 714 is sized so
as to completely occlude the first bore 620 of main body
606. When the cover 714 is properly fit on the main body
606, the central opening 718 of the cover 714 is aligned
with or otherwise overlaps the first bore 620 in the main
body 606.
[0058] The cover 714 also includes a number of thread-
ed holes 724 extending through the main body 716. In
one exemplary embodiment, four holes 724 are formed
in the main body 716 of the cover 714. The holes 724 in
the cover 714 correspond to the holes 630 in the main
body 606 of the inner nozzle section 602. Thus, when
the cover 714 is properly fit on the main body 606, the
holes 724 and the holes 630 are aligned. Thereafter, fas-
teners or the like, such as screws 726, are inserted
through (e.g., screwed into) the holes 724 in the main
body 716 of the cover 714 to engage the corresponding
holes 630 in the main body 606 of the inner nozzle section
602, thereby securing the cover 714 to the inner nozzle
section 602 (see FIGS. 4A and 4E). The O-ring 722 al-
lows for an airtight seal to be formed between the cover
714 and the main body 606 of the inner nozzle section
602, once the cover 714 is secured to the main body 606
(see FIG. 4D).
[0059] The piston 670 is sized and/or shaped so that
it can reciprocate within the inner cavity 622. The O-ring
682 is operable to form an airtight seal between the piston
670 and an inner surface of the inner cavity 622. This
airtight seal is maintained during reciprocation of the pis-

ton 670 within the inner cavity 622.
[0060] The spring 686 at least partially surrounds the
shaft 672 of the piston 670. The spring 686 pushes
against the lower flange 676 of the piston 670 to bias it
toward the cover 714. In this manner, the normal tenden-
cy of the spring 686 is to urge the nose 674 of the piston
670 out of the first passage 610, so that the strand ma-
terial may freely move through the first passage 610.
[0061] However, the normal tendency of the spring 686
may be overcome by application of a pressurized fluid
(e.g., air) from a supply source (not shown) to the piston
670. In particular, the pressurized fluid is delivered
through the central opening 718 in the cover 714 and
through the first bore 620 of the main body 606, so that
it impacts the upper flange 678 of the piston 670. For
example, one or more hoses and/or fittings (not shown)
may be used to connect or otherwise interface the supply
source of the pressurized fluid to the texturizing device
600.
[0062] The force of the pressurized fluid (pressing on
the upper flange 678 of the piston 670) is sufficient to
push the piston 670 down within the inner cavity 622 so
as to compress the compression spring 686. As a result,
the shaft 672 of the piston 670 moves downward through
the central opening 702 in the seal holder 690, which
causes the nose 674 of the piston 670 to enter the first
passage 610 and trap the strand material therein (e.g.,
against a wall of the first passage 610). In this manner,
continued application of the pressurized fluid is operable
to prevent movement of the strand material through the
passages 610, 638.
[0063] Furthermore, because the shaft 672 of the pis-
ton 670 is sized to essentially seal the first passage 610,
when the piston 670 is pressing down on the strand ma-
terial, the likelihood of air flowing back through the first
passage 610 (e.g., from a cutting device of the texturizing
device 600) is reduced or prevented. In this manner, dis-
engagement or disruption of the strand material in the
first passage 610 is avoided.
[0064] If application of the pressurized fluid is stopped
or otherwise interrupted, the compression spring 686 will
return to its normal, relaxed state. As the compression
spring 686 relaxes, it pushes on the lower flange 676 of
the piston 670. As a result, the shaft 672 of the piston
670 moves upward through the central opening 702 in
the seal holder 690, which causes the nose 674 of the
piston 670 to exit the first passage 610 thereby freeing
the strand material to resume its movement through the
passages 610, 638.
[0065] Thus, by controlling application of the pressu-
rized fluid, the locking device 668 of the texturizing device
600 can selectively halt movement of the strand material
through the passages 610, 638, such as between filling
operations or other use cycles.
[0066] Proper operation of the locking device 668,
however, may be compromised if dirt, debris, contami-
nants, or the like enter the inner nozzle section 602 (i.e.,
the inner cavity 622 of the main body 606) of the textur-
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izing device 600. For example, broken glass filaments or
particles are likely to be present in the first passage 610
on occasion. Because the glass filaments typically in-
clude a size applied thereto, this debris may become
sticky, gummy, or the like (e.g., from application of ele-
vated temperatures) such that it adheres to surfaces with-
in the texturizing device 600 and is not readily displaced.
Also, moisture may form within or otherwise enter the
first passage 610.
[0067] Since the first passage 610 is connected to the
inner cavity 622 of the main body 606 by virtue of the
opening 624 formed in the floor of the inner cavity 622,
any debris in the first passage 610 is liable to enter the
inner cavity 622 where it poses a risk to effective opera-
tion of the locking device 668. In particular, if the debris
enters the inner cavity 622, it can cause (e.g., by the
debris itself or a buildup of such occurring over time) the
locking device 668 to cease working, to work less effi-
ciently, to require more maintenance than usual, etc. Fur-
thermore, as a result of these efficiency losses, costs are
increased.
[0068] Accordingly, as noted above, the texturizing de-
vice 600 includes a seal holder 690 for securing a sealing
member (i.e., the O-ring 708) in the inner cavity 622 of
the main body 606. In particular, the O-ring 708 is situated
near the opening 624 in the floor of the inner cavity 622
(see FIG. 4D). The seal holder 690 is secured to the main
body 606, as described herein, to insure the O-ring 708
stays in place. The O-ring 708 works in conjunction with
the piston 670 (i.e., the shaft 672 and/or the nose 674 of
the piston 670) to keep debris from entering the inner
cavity 622 through the opening 624. Indeed, the O-ring
708 functions to keep debris out of the inner cavity 622,
even when the texturizing device 600 is idle (i.e., not be-
ing operated).
[0069] The O-ring 708 may be made of any material
suitable to keep the debris from passing from the first
passage 610 into the inner cavity 622. In one exemplary
embodiment, the O-ring 708 is made of rubber. In one
exemplary embodiment, the O-ring 708 is made of poly-
urethane. Oil or other materials and/or substances made
be added to the O-ring 708 to increase its efficiency (e.g.,
enhance its sealing capability, prolong its usable life).
[0070] Furthermore, the texturizing device 600 facili-
tates maintenance and/or necessary repair of the com-
ponents (i.e., the piston 670; the spring 686; the O-rings
682, 708, and 722; and the seal holder 690) of the locking
device 668. In particular, the cover 714 is readily remov-
able from the main body 606 of the inner nozzle section
602, such that the components can be readily accessed
so that any necessary repair or replacement can be car-
ried out in a timely manner. This insures that any down-
time (i.e., the time in which the texturizing device 600
cannot be used) is minimized.
[0071] A texturizing device 800, according to one ex-
emplary embodiment, is shown in FIGS. 10A-10B. The
texturizing device 800 has features common to the tex-
turizing device 600 described and illustrated herein and,

thus, like reference numerals represent like elements.
As shown in FIG. 10A, the texturizing device 800 includes
a locking device 686 and an end nozzle assembly 802.
[0072] The texturizing device 800, for the most part, is
structured like the texturizing device 600. However, the
texturizing device 800 has a slightly different outer nozzle
section 604a. The outer nozzle section 604a has a mod-
ified nozzle end portion 636a that is operable to interface
with an end nozzle assembly 802 (see FIGS. 10A-10B).
Accordingly, the nozzle end portion 636a has a different
second passage 638a formed therein.
[0073] The end nozzle assembly 802 includes an outlet
tube 804 for connecting to, attaching to, or otherwise in-
terfacing with the nozzle end portion 636a. The outlet
tube 804 is sized and/or shaped so that at least a portion
of the outlet tube 804 readily fits inside the nozzle end
portion 636a. As shown in FIGS. 10A-10B, a set screw
806 can extend through a hole 808 in the nozzle end
portion 636a to exert a force against a portion of the outlet
tube 804 inside the nozzle end portion 636a, thereby se-
curing the outlet tube 804 within the nozzle end portion
636a.
[0074] In one exemplary embodiment, the outlet tube
804 screws into the nozzle end portion 636a. In one ex-
emplary embodiment, the outlet tube 804 friction fits into
the nozzle end portion 636a.
[0075] When the outlet tube 804 is secured in the noz-
zle end portion 636a, a third passage 810 defined by the
outlet tube 804 is adjacent to and aligned with the second
passage 638a formed in the nozzle end portion 636a.
[0076] Thus, during operation of the texturizing device
800, as strand material exits the first passage 610
through the strand outlet opening 614 of the inner nozzle
section 606, the strand material then enters into the sec-
ond passage 638a formed in the nozzle end portion 636a
of the outer nozzle section 604a. The strand material
then exits the second passage 638a in nozzle end portion
636a and enters into the third passage 810 formed in the
outlet tube 804 of the end nozzle assembly 802. Ultimate-
ly, the strand material exits the third passage 810 through
a nozzle outlet 812. By this time, the strand material has
been transformed from a strand of material into a textur-
ized form of the material, such as a wool-type product.
[0077] The outlet tube 804 extending from the outer
nozzle section 604a is readily separable from the textur-
izing device 800 (i.e., the outer nozzle section 604a there-
of), such that the outlet tube 804 can be removed and
replaced with another outlet tube in a relatively short pe-
riod of time. Furthermore, the outlet tube 804 can be de-
signed and produced to have a relatively low cost as com-
pared to the outer nozzle section 604a.
[0078] Thus, since damage to a texturizing device is
often isolated to the area near the outlet portion, such as
when a user inadvertently bangs the outlet portion of the
texturizing device against another surface or object, the
texturizing device 800 represents an improvement over
conventional texturizing devices in that only the outlet
tube 804 need be replaced if the damage is isolated to
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the outlet tube 804. As a result, considerable cost savings
can be realized over time. Furthermore, as noted above,
replacement of a damaged outlet tube 804 does not re-
quire much time or effort, such that the texturizing device
800 need not be out of commission for long when damage
to the outlet tube 804 occurs.
[0079] Conversely, with conventional texturizing de-
vices, even if damage is isolated to an outlet portion,
typically the entire body or assembly integrated with the
outlet portion must be replaced. This is wasteful and can
be costly. Furthermore, since it may be difficult and/or
time consuming to replace the entire integrated assem-
bly, the texturizing device is likely to be inoperable for a
significant period of time until the repair can be complet-
ed.
[0080] The outlet tube 804 of the end nozzle assembly
802 eliminates or reduces local internal stresses which
appear when the main body 634 of the outer nozzle sec-
tion 604a is manufactured and hardened. In particular,
since the outlet tube 804 can be made with a sufficient
hardness, the main body 634 and/or the nozzle end por-
tion 636a can be made with a lower hardness.
[0081] The outlet tube 804 may be made of any mate-
rial suitable to withstand the stresses associated with op-
eration of a texturizing device (e.g., the texturizing device
800). As a result, the outlet tube typically has a relatively
high hardness. In one exemplary embodiment, the outlet
tube is made of stainless steel. In one exemplary em-
bodiment, the outlet tube is made of stainless steel having
a hardness of HRC 58/60. In one exemplary embodi-
ment, the outlet tube is made of wolfram steel.
[0082] The outlet tube 804 may have any dimensions
(e.g., diameter, length) suitable for allowing the strand
material to be pulled through and processed by the tex-
turizing device 600.
[0083] The above description of specific embodiments
has been given by way of example. From the disclosure
given, those skilled in the art will not only understand the
general inventive concepts and their attendant advan-
tages, but will also find apparent various changes and
modifications to the structures and concepts disclosed.
For example, although the exemplary embodiments de-
scribed herein related to a texturizing device utilizing an
improved locking device 668 and a texturing device uti-
lizing the improved locking device 668 in combination
with an end nozzle assembly 802, other combinations of
these features are possible and fall within the general
inventive concepts, such as a texturizing device that uti-
lizes the end nozzle assembly 802 without the improved
locking device 668.

Claims

1. A device for texturizing a strand material, the device
comprising:

a nozzle body (606);

a locking device (668); and
a passage (610) extending through said nozzle
body,
wherein said passage extends from a first end
(612) of the nozzle body to a second end (614)
of the nozzle body,
wherein said passage is sized to allow a strand
material to pass therethrough,
wherein said locking device is operable to be
selectively placed in one of a first state and a
second state,
wherein said first state corresponds to said lock-
ing device being engaged to prevent movement
of said strand material within said passage,
wherein said second state corresponds to said
locking device being disengaged to allow move-
ment of said strand material within said passage,
and
characterized in that said locking device in-
cludes a piston (670) and a spring (686) dis-
posed within a cavity (622), wherein a seal hold-
er (690) is disposed within said cavity to fix a
sealing member (708) within said cavity, and
wherein said sealing member at least partially
prevents debris from entering said cavity from
said passage.

2. The device of claim 1, wherein said strand material
is a continuous glass fiber strand.

3. The device of claim 1, wherein said sealing member
is an O-ring.

4. The device of claim 1, wherein said locking device
is placed in said first state by commencing applica-
tion of a pressurized fluid to said locking device.

5. The device of claim 4, wherein said pressurized fluid
is compressed air.

6. The device of claim 1, wherein said locking device
is placed in said second state by halting application
of a pressurized fluid to said locking device.

7. The device of claim 6, wherein said pressurized fluid
is compressed air.

8. The device of claim 1, wherein said cavity is formed
in said nozzle body.

9. The device of claim 1, further comprising a cutting
device, wherein said cutting device is operable to
sever said strand material.

10. The device of claim 1, further comprising an outlet
tube (804),
wherein said outlet tube is removably attached to
said nozzle body, and
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wherein said strand material is operable to pass
through said passage and said outlet tube before
exiting said outlet tube as a texturized material.

11. The device of claim 10, wherein said outlet tube is
harder than said nozzle body.

12. The device of claim 10, wherein said outlet tube is
secured to said nozzle body by a set screw (806).

13. The device of claim 1, the device further character-
ized by:

an outlet tube (804) removably attached to said
nozzle body;
wherein said first state corresponds to said lock-
ing device being engaged to prevent movement
of said strand material within said passage and
said outlet tube,
wherein said second state corresponds to said
locking device being disengaged to allow move-
ment of said strand material within said passage
and said outlet tube, and
wherein said strand material is operable to pass
through said passage and said outlet tube be-
fore exiting said outlet tube as a texturized ma-
terial, and characterized in that said outlet tube
is harder than said nozzle body.

14. The device of claim 13, wherein said outlet tube is
secured to said nozzle body by a set screw (806).

Patentansprüche

1. Vorrichtung zum Texturieren eines Strangmaterials,
wobei die Vorrichtung umfasst:

einen Düsenkörper (606),
eine Verriegelungsvorrichtung (668) und
einen Durchgang (610), der sich durch den Dü-
senkörper erstreckt,
wobei sich der Durchgang von einem ersten En-
de (612) des Düsenkörpers zu einem zweiten
Ende (614) des Düsenkörpers erstreckt,
wobei der Durchgang so bemessen ist, dass ein
Strangmaterial dort hindurch passieren kann,
wobei die Verriegelungsvorrichtung betreibbar
ist, wahlweise in einen ersten Zustand oder in
einen zweiten Zustand versetzt zu werden,
wobei der erste Zustand einem Zustand ent-
spricht, in dem die Verriegelungsvorrichtung in
Eingriff genommen ist, um eine Bewegung des
Strangmaterials innerhalb des Durchgangs zu
verhindern,
wobei der zweite Zustand einem Zustand ent-
spricht, in dem die Verriegelungsvorrichtung
nicht in Eingriff genommen ist, um eine Bewe-

gung des Strangmaterials innerhalb des Durch-
gangs zu erlauben, und
dadurch gekennzeichnet, dass die Verriege-
lungsvorrichtung einen Kolben (670) und eine
Feder (686) enthält, die innerhalb eines Hohl-
raums (622) angeordnet sind, wobei ein Dich-
tungshalter (690) innerhalb des Hohlraums an-
geordnet ist, um ein Dichtungselement (708) in-
nerhalb des Hohlraums zu befestigen, und wo-
bei das Dichtungselement mindestens teilweise
verhindert, dass Materialtrümmer über den
Durchgang in den Hohlraum eindringen.

2. Vorrichtung nach Anspruch 1, wobei das Strangma-
terial ein durchgehender Glasfaserstrang ist.

3. Vorrichtung nach Anspruch 1, wobei das Dichtungs-
element ein O-Ring ist.

4. Vorrichtung nach Anspruch 1, wobei die Verriege-
lungsvorrichtung in den ersten Zustand versetzt
wird, indem das Anlegen eines druckbeaufschlagten
Fluids an die Verriegelungsvorrichtung begonnen
wird.

5. Vorrichtung nach Anspruch 4, wobei das druckbe-
aufschlagte Fluid Druckluft ist.

6. Vorrichtung nach Anspruch 1, wobei die Verriege-
lungsvorrichtung in den zweiten Zustand versetzt
wird, indem das Anlegen eines druckbeaufschlagten
Fluids an die Verriegelungsvorrichtung gestoppt
wird.

7. Vorrichtung nach Anspruch 6, wobei das druckbe-
aufschlagte Fluid Druckluft ist.

8. Vorrichtung nach Anspruch 1, wobei der Hohlraum
in dem Düsenkörper ausgebildet ist.

9. Vorrichtung nach Anspruch 1, die ferner eine
Schneidvorrichtung umfasst, wobei die Schneidvor-
richtung dafür geeignet ist, das Strangmaterial zu
zertrennen.

10. Vorrichtung nach Anspruch 1, die ferner ein Auslass-
rohr (804) umfasst,
wobei das Auslassrohr abnehmbar an dem Düsen-
körper angebracht ist, und
wobei das Strangmaterial dafür geeignet ist, durch
den Durchgang und das Auslassrohr hindurchge-
führt zu werden, bevor es das Auslassrohr als ein
texturiertes Material verlässt.

11. Vorrichtung nach Anspruch 10, wobei das Auslass-
rohr härter ist als der Düsenkörper.

12. Vorrichtung nach Anspruch 10, wobei das Auslass-
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rohr an dem Düsenkörper mittels einer Feststell-
schraube (806) befestigt ist.

13. Vorrichtung nach Anspruch 1, wobei die Vorrichtung
ferner gekennzeichnet ist durch:

ein Auslassrohr (804), das abnehmbar an dem
Düsenkörper angebracht ist,
wobei der erste Zustand einem Zustand ent-
spricht, in dem die Verriegelungsvorrichtung in
Eingriff genommen ist, um eine Bewegung des
Strangmaterials innerhalb des Durchgangs und
des Auslassrohrs zu verhindern,
wobei der zweite Zustand einem Zustand ent-
spricht, in dem die Verriegelungsvorrichtung
nicht in Eingriff genommen ist, um eine Bewe-
gung des Strangmaterials innerhalb des Durch-
gangs und des Auslassrohrs zu erlauben, und
wobei das Strangmaterial dafür geeignet ist,
durch den Durchgang und das Auslassrohr hin-
durchgeführt zu werden, bevor es das Auslass-
rohr als ein texturiertes Material verlässt, und
dadurch gekennzeichnet, dass das Auslass-
rohr härter als der Düsenkörper ist.

14. Vorrichtung nach Anspruch 13, wobei das Auslass-
rohr an dem Düsenkörper mittels einer Feststell-
schraube (806) befestigt ist.

Revendications

1. Dispositif pour texturiser un matériau en brin, le dis-
positif comprenant :

un corps de buse (606) ;
un dispositif de verrouillage (668) ; et
un passage (610) s’étendant à travers ledit
corps de buse, dans lequel ledit passage s’étend
à partir d’une première extrémité (612) du corps
de buse jusqu’à une seconde extrémité (614)
du corps de buse,
dans lequel ledit passage est dimensionné pour
permettre à un matériau en brin de passer à tra-
vers ce dernier,
dans lequel ledit dispositif de verrouillage peut
fonctionner pour être sélectivement placé dans
l’un parmi un premier état et un second état,
dans lequel ledit premier état correspond audit
dispositif de verrouillage qui est mis en prise
pour empêcher le déplacement dudit matériau
en brin à l’intérieur dudit passage,
dans lequel ledit second état correspond audit
dispositif de verrouillage qui est dégagé pour
permettre le déplacement dudit matériau en brin
à l’intérieur dudit passage, et
caractérisé en ce que ledit dispositif de ver-
rouillage comprend un piston (670) et un ressort

(686) disposé à l’intérieur d’une cavité (622),
dans lequel un dispositif de support de joint
d’étanchéité (690) est disposé à l’intérieur de
ladite cavité pour fixer un élément d’étanchéité
(708) à l’intérieur de ladite cavité, et dans lequel
ledit élément d’étanchéité empêche au moins
partiellement les débris d’entrer dans ladite ca-
vité par ledit passage.

2. Dispositif selon la revendication 1, dans lequel ledit
matériau en brin est un brin de fibre de verre continu.

3. Dispositif selon la revendication 1, dans lequel ledit
élément d’étanchéité est un joint torique.

4. Dispositif selon la revendication 1, dans lequel ledit
dispositif de verrouillage est placé dans ledit premier
état en commençant l’application d’un fluide sous
pression sur ledit dispositif de verrouillage.

5. Dispositif selon la revendication 4, dans lequel ledit
fluide sous pression est de l’air comprimé.

6. Dispositif selon la revendication 1, dans lequel ledit
dispositif de verrouillage est placé dans ledit second
état en arrêtant l’application d’un fluide sous pres-
sion sur ledit dispositif de verrouillage.

7. Dispositif selon la revendication 6, dans lequel ledit
fluide sous pression est de l’air comprimé.

8. Dispositif selon la revendication 1, dans lequel ladite
cavité est formée dans ledit corps de buse.

9. Dispositif selon la revendication 1, comprenant en
outre un dispositif de coupe, dans lequel ledit dispo-
sitif de coupe peut être actionné pour couper ledit
matériau en brin.

10. Dispositif selon la revendication 1, comprenant en
outre un tube de sortie (804),
dans lequel ledit tube de sortie est fixé de manière
amovible audit corps de buse, et
dans lequel ledit matériau en brin peut fonctionner
pour passer à travers ledit passage et ledit tube de
sortie avant de sortir dudit tube de sortie sous la for-
me d’un matériau texturisé.

11. Dispositif selon la revendication 10, dans lequel ledit
tube de sortie est plus dur que ledit corps de buse.

12. Dispositif selon la revendication 10, dans lequel ledit
tube de sortie est fixé sur ledit corps de buse par une
vis de réglage (806).

13. Dispositif selon la revendication 1, le dispositif étant
en outre caractérisé par :
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un tube de sortie (804) fixé de manière amovible
audit corps de buse ;
dans lequel ledit premier état correspond audit
dispositif de verrouillage en étant mis en prise
pour empêcher ledit déplacement dudit maté-
riau en brin à l’intérieur dudit passage et dudit
tube de sortie,
dans lequel ledit second état correspond audit
dispositif de verrouillage qui est dégagé pour
permettre le déplacement dudit matériau en brin
à l’intérieur dudit passage et dudit tube de sortie,
et
dans lequel ledit matériau en brin est opération-
nel pour passer à travers ledit passage et ledit
tube de sortie avant de sortir dudit tube de sortie
sous la forme d’un matériau texturisé, et carac-
térisé en ce que le tube de sortie est plus dur
que ledit corps de buse.

14. Dispositif selon la revendication 13, dans lequel ledit
tube de sortie est fixé sur ledit corps de buse par une
vis de réglage (806).
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