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FLUID APPLICATION DEVICE HAVING A MODULAR NON-CONTACT NOZZLE
FOR APPLYING FLUID TO AN ARTICLE

BACKGROUND

[0001] The following description relates to a fluid application device having a
modular nozzle for applying a fluid to a moving article, and 1n particular, having a modular

non-contact nozzle for applying an adhesive to one or more strands of material.

[0002] Nonwoven fabrics are engineering fabrics that provide specific functions

such as absorbencey, liquid repellence, resiliencece, streteh, softness, strength, flame retardant
protection, easy cleaning, cushioning, filtering, use as a bacterial barrier and sterility. In
combination with other materials, nonwoven materials can provide a spectrum of products with
diverse properties and can be used alone or as components of hygiene apparel, home

furnishings, health care, engineering, industrial and consumer goods.

[0003] A plurality of elasticated strands may be positioned on and bonded to the

nonwovcn matcrials to, for cxamplc, allow for flexibility fitting around an objcct or a pcerson.
The strands may be bonded to the nonwoven fabric with an adhesive 1n the form of a glue fiber.
In one configuration, the strands are fed past a nozzle on an adhesive application device. The
nozzle may include a plurality of outlets through which the glue fiber may be discharged. A
second fluid, such as air, may be discharged through separate outlets to control the application of
the glue fiber such that the glue fiber 1s vacillated across the respective strands as the strands
pass by the nozzle. In particular, the outlets for discharging air may be positioned on opposite
sides of the outlet for discharging the glue fiber, such that there are two air discharge outlets for
cach glue discharge outlet. In this configuration the strands are spaced approximately 5 -8
millimeters (mm) from respective discharge outlets of the nozzle. That 1s, the glue fiber 18

discharged over a gap of approximately 5 - 8 mm to be applied to the strands.

[0004] However, as a result of the distance between the discharge outlets and the

strands, 1t 1s difficult to ensure the discharged glue fiber 1s adequately received on the strands. In
addition, 1t may be difficult to ensure that the strands are positioned at a location where adhesive
may be most efficiently applied thereto. Thus, a portion of the discharged glue fiber may be

discharged past the strands rather than applied to the strands. This condition 1s commonly
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referred to as overspray. Overspray results 1in inefficient application of glue to the strands such that
a portion of the discharged glue goes unused. In turn, increased material costs may result. In

addition, glue application patterns may not be accurately controlled, causing increased creep 1n the
final products. Further, to achieve an acceptable glue coating on the strands, the speed at which the

strands are fed past the nozzle should not exceed 400 meters per minute (mpm).

[0005] Accordingly, it 18 desirable to provide a fluid application deviee having a

modular nozzle that may apply a fluid, such as an adhesive, 1n a non-contacting manner, to a

moving article at higher speeds while decreasing overspray.

SUMMARY

[0006] According to on¢ aspect, there 1s provided a fluid application device
comprising an applicator head and a nozzle assembly fluidly coupled to the applicator head. The
nozzle assembly includes a guide slot configured to receive a strand of material. The guide slot
includes an open end and a closed end. The nozzle assembly also includes an orifice spaced from
the guide slot, the orifice configured to discharge a first fluid onto the strand, and at least one outlet
adjaccent to the orifice, the at [cast onc outlct configured to discharge a sccond fluid to act on the
first fluid. The closed end of the guide slot defines a stop configured to space the strand a
predetermined distance from the orifice such that the first fluid 1s discharged from the orifice over

the predetermined distance onto the strand.

[0007] According to another aspect, there 1s provided a nozzle assembly of a fluid
application device for applying at least one fluid to a strand of material. The nozzle assembly
includes a guide plate having a guide slot configured to receive a strand of material, the guide slot
having an open end and a closed end. The nozzle assembly also includes an orifice configured to
discharge a first fluid onto the strand of material, and at least one outlet positioned adjacent to the
orifice configured to discharge a second fluid to control application of the first fluid onto the strand.
The guide slot 1s spaced from the orifice 1n a direction of travel of the strand. The closed end of the
oguidc slot dcfincs a stop configurcd to spacc the strand a predctermined distance from the orifice
such that the first fluid 1s discharged trom the orifice over the predetermined distance onto the strand

[0008] According to still another aspect, there 1s provided a method of applying a

fluid with a nozzle assembly to a stand of material, the nozzle assembly including a guide slot



configured to receive the article passing therethrough. The guide slot includes an open ¢nd and a closed
end. The nozzle assecmbly further includes an orifice spaced from the closed end and configured to
discharge a first fluid therefrom and at least one outlet configured to discharge a second fluid theretrom.
The method includes positioning the article at the closed end of the guide slot so that the article 1s spaced
a predetermined distance from the orifice, feeding the article through the guide slot at a predetermined
speed, and applying the first fluid to the article from the orifice over the predetermined distance. The
method further includes discharging the second fluid from the at least one outlet to control application of
the first fluid onto the strand.

[0008A| In a broad aspect, the invention pertains to a non-contact nozzle assembly for a
fluid application device, for applying at least one fluid to a strand of material. The nozzle assembly
comprises a guide plate having a guide slot configured to receive a strand of matenial. The guide slot has
an open end and a closed end. There is an orifice configured to discharge a first fluid (F1) onto the
strand, and the guide slot is spaced from the orifice in a direction of travel of the strand. At least one
outlet is positioned adjacent to the orifice, the at least one outlet being configured to discharge a second
fluid (F2) to control application of the first fluid (F1) onto the strand. The closed end of the guide slot
defines a stop configured to space the strand a predetermined distance from the orifice such that the first
fluid (F1) is discharged from the orifice over the predetermined distance onto the strand. The
predetermined distance is less than 2 mm and the strand is fed through the guide slot at a speed ot 400 to
1000 m/min. The fluid application device comprises an applicator head and a non-contact nozzle
assembly fluidly coupled to the applicator head.

0008 B} In a further aspect, the invention embodies a method of applying a fluid with a

non-contact nozzle assembly to a strand of material, the nozzle asscmbly comprising a gumde slot

configured to receive the strand passing therethrough. The guide slot has an open end and a closed end,
an orifice spaced from the closed end and configured to discharge a first fluid therefrom, and at least one
outlet adjacent to the orifice configured to discharge a second fluid to control application of the first fluid
onto the strand. The method comprises positioning the strand at the closed end of the guide slot so that

the strand is spaced a predetermined distance from the orifice. The strand is fed through the guide slot at

CA 2924215 2018-05-24



a predetermined speed, and the first flmd is applied onto the strand from the orifice over the
predetermined distance. The second fluid 1s discharged from the at least one outlet to control application
of the first fluid onto the strand. The predetermined distance 1s less than 2 mm and the predetermined
speed 1s 400 to 1000 m/mun.

[0009] Other aspects, features, and advantages of the disclosure will be apparent from
the following description, taken in conjunction with the accompanying sheets of drawings, wherein like

numerals refer to like parts, elements, components, steps, and processes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 1s a perspective view of a flmd application device having a non-contact
nozzle assembly according to an embodiment of the present invention.

[0011] FIG. 2 1s a front view of a non-contact nozzle assembly of a tluid application
device according to an embodiment of the present invention.

[0012] FIG. 3 is a perspective view of a fluid application device having a non-contact
nozzle assembly according to an embodiment of the present invention.

[0013] FIG. 4 1s a perspective view of a fluid application device having a non-contact

nozzlc asscmbly according to an cmbodiment of the present invention; and

[0014] FI1G. 5 1s a diagram illustrating a method of applying a fluid to an article.
DETAILED DESCRIPTION
[0015] While the present disclosure is susceptible of embodiment 1n various forms, there

is shown in the drawings and will hereinafter be described one or more embodiments with the

understanding that the prescnt disclosure is to be considered illustrative only and 1s not intended to limit
the disclosure to any specific embodiment described or illustrated.
[0016] FIG. 1 1s a perspective view of a fluid application device 10 according to an

embodiment of the present invention. The fluid application device 10 may be used to apply a

3a
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fluid on an article. For example, the fluid application device 10 may apply a first fluid F1 (see FIG.
2) on an article. The first fluid F1 may be a viscous fluid that 1s a liquetied material heated or non-
heated between 10 and 50,000 centipoise (cps). The first fluid F1 may be, for example, an adhesive,
and thc articlc may bc, for cxamplc, an clastic or non-clastic strand 12 of matcrial. That 18, 1n onc
embodiment, the fluid application device 10 1s part of a strand coating system. The adhesive may be
apphied to the strand 12 so that the strand 12 may be adhered to a substrate 14, such as a nonwoven
material. The strand 12, in one embodiment, may be made from an elastic material and may be 1n
either a stretched condition or a relaxed condition as the first fluid F1 1s applied. The strand 12 of

material may be, for example, spandex, rubber or other similar elastic material.

[0017] According to one embodiment of the present invention, the fluid

application device 10 includes an applicator head 16. The applicator head 16 may include a first
tluid supply unit 18, a second fluid supply unit 20 and a nozzle assembly 22. The first fluid supply
unit 18 1s configured to receive the first fluid F1 from a first fluid F1 source (not shown) and the
second fluid supply unit 20 1s configured to recerve a second fluid F2 (shown in FIG. 2) from a
second fluid source (not shown). The nozzle assembly 22 1s fluidly coupled to, 1.¢., 15 1n fluud
communication with, the first fluid supply unit 18. The nozzle assembly 22 may also be fluidly
coupled to, 1.¢., may be 1n fluid communication with, the second fluid supply unit 20. Accordingly,
the nozzle assembly 22 may receive the first fluid F1 from the first fluid F1 supply unit 18 and the
second fluid F2 from the second fluid supply unit 20.

[0018] In some embodiments, the applicator head 16 may also include an adapter

24 secured to at least one of the first fluid supply unit 18 and second fluid supply unit 20. The
adapter 24 1s positioned adjacent to the nozzle assembly 22 and 1s fluidly coupled to, 1.¢., 1s in fluid
communication with, the nozzle assembly 22. In addition, the adapter 24 1s fluidly coupled to one of
or both of the first fluid supply unit 18 and second fluid supply unit 20, such that the nozzle
assembly 22 may receive the first fluid F1 and the second fluid F2 via the adapter 24. That 1s, the
adapter 24 1s 1n fluid communication with at least one of the first fluid supply unit 18 and the

sccond fluid supply unit 20 and also thc nozzlc asscmbly 22. The adapter 24 1s configurcd to have
the nozzle assembly 22 secured thereto such that the nozzle assembly 22 may be properly
positioned and oriented relative to the applicator head 16 for application of the first fluid F1 onto

the strands 12. It 1s understood that the present disclosure 1s not limited to this
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configuration and that the nozzle assembly 22 may be secured to the applicator head 16, adapter

24 or other adjacent component of the applicator head 16.

[0019] The applicator head 16 may also include a flow control module 26. The

flow control module 26 may include a valve or series of valves to regulate a flow of the first fluid
F1 and second fluid F2 from the first fluid supply unit 18 and second fluid supply unit 20,
respectively, to the nozzle assembly 22. In some embodiments, the adapter 24 and flow control
module 26 are implemented as the same unit. This unit provides an adhesive path between one of or
both of the first and second fluid supply units 18, 20 and the nozzle assembly 22. This unit, 1.¢., the
combined adapter 24 and flow control module 26 may also include valving to start and stop the tflow

of adhesive.

10020] FIG. 2 1s a front view of the nozzle assembly 22 according to an

embodiment of the present invention. Referring to FIG. 2, the nozzle assembly 22 includes at least
one orifice 28. The first fluid F1 may be discharged through the orifice 28 to be applied on the
strand 12. The orifice 28 may be approximately 0.016 1. — 0.02 inches (1n.) wide, but 1s not limited
thcrcto. For cxamplce, the width of the orifice 28 may vary to accommodatc diffcrent sizes of strands
12. It 1s understood that the width of the orifice 28 may refer to a diameter in embodiments where
the orifice 28 1s circular 1n shape, or the width measured across a center point of a non-circular
shape, such as square or rectangular, in other embodiments. There may be at least one oritfice 28
assoclated with each strand 12 of material. In some embodiments, there 1s one orifice 28 associated

with each strand 12. That 1s, each orifice 28 may discharge the first fluid to a respective strand 12.

[0021] As noted above, the first fluid F1 may be an adhesive, such as a hot melt

adhesive. The adhesive may be discharged from the orifice 28 as a filament or fiber to be applied on

the strand 12. The first fluid 1s discharged over a gap G1 between the orifice 28 and the strand 12. In

one embodiment, the gap G1 may be 0-3 mm, and preferably, 1-2 mm, or in another embodiment, 0-
2 mm. The first fluid F1 may be discharged tfrom the orifice 28 as a substantially continuous filament
or fiber, but may be intermittently discontinuous so long as the first fluid F1 1s sufficiently applied to
the strand 12 to allow the strand 12 to satistactorily bond to the

substrate 14. The applicator head 16 may be heated to either melt the first fluid F1 or maintain the

first fluid F1 1n a melted condition. For example, the first fluid supply unit 18, the second
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fluid supply unit 20, and/or the nozzle assembly 22 may be heated, and thus, may also radiate

heat outwardly. The applicator head 16 may also include a heater.

[0022] The nozzle assembly 22 may also include at least one outlet 29 configured

to discharge the second fluid F2. The second fluid F2 may be, for example, air, and may be used to
control the application of, or otherwise act on the first fluid to vary a discharge path of the first fluid
during application onto the strand 12. For example, the second fluid may oscillate the first fluid as 1t

1s applied. Accordingly, the first fluid may be applied on the strand 12 1n a desired pattern.

[0023] There may be anywhere from one to six air outlets 29 associated with each
orifice 28 used to control or alter the discharge of the first fluid F1 from the orifice 28.
Preferably, more than one outlet 29 1s associated with each orifice 28. The outlets 29 and orifices 28
may be positioned along a common plane or line. Alternatively, the outlets may be positioned along
a scparatc linc or planc than thc orifices 28. In onc cmbodiment, there arc at Icast two outlets 29
configurcd to dischargc the sccond fluid F2 adjacent to cach orifice 28 that discharges the first fluid
F1. The second fluid F2 may be discharged from the outlets 29 adjacent to each orifice 28 to cause
the first fluid F1 to oscillate and be applied to the strand 12 1n the desired pattern. For example, the
first fluid F1 may be applied to the strand 12 1n a substantially sinusoidal pattern. However, the
present disclosure 1s not limited to this configuration, and the first fluid F1 may be applied in other
patterns. For example, the first fluid may be vacillated or oscillated by the second fluid such that the
first fluid 1s applied m, for example, repeated, non-repeated, irregular and/or asymmetrical pattern or
patterns. In some examples, the second fluid F2 may be alternately discharged from outlets 29
adjacent to an orifice 28. That 18, discharge of the second fluid F2 may be controlled to be started and
stopped 1n an alternating, or partially overlapping manner between the outlets 29, or may be
continuously supplied from the outlets 29. As noted above, the first fluid F1 may be continuously or
intermittently discharged from the orifice 28. When the first fluid F1 1s applied to the strand 12 with
assistance or under control of the second fluid F2, a continuous stream of the first fluid F1 may be
broken apart by the second fluid F2 such that the first fluid F1 1s applied on the strands

intermittently.

[0024] FIG. 3 15 a pcrspective vicw of the fluid application device 10 according to

an embodiment of the present invention. Referring to FIGS. 1 and 3, the fluid application device
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10 further includes a strand engagement device 30. The strand engagement device 30 may be
formed integrally with the applicator head 16. Alternatively, the strand engagement device 30 may
be secured to the applicator head 16 or other component of the fluid application device 10 with a
suitable fastener, including, but not limited to, bolts, screws, rivets, adhesives, welds and the like.
The strand engagement device 30 1s configured to engage the strands 12 and move the strands 12
toward or away from the applicator head 16 and nozzle assembly 22 based on a line condition

(active or static) of the fluid application device 10, as discussed further below.

[0025] Referring still to FIGS. 1 and 3, the nozzle assembly 22 includes a guide
plate 32 to assist in positioning of the strands 12 relative to the orifices 28 and outlets of the nozzle
assembly 22. The guide plate 32 includes at least one guide slot 34 through which the strand 12 may
be fed. The guide slot 34 may be formed 1n a substantially inverted v-shape, with an open end 36 of
ouide slot 34 corresponding to a wide portion of the inverted v-shape, and a closed end 38 of the
guide slot correspond to a narrow portion of the inverted v-shape. The closed end 38 may act as a
l[imat or stop for the strand 12 to position the strand 12 at the desired position relative the orifice 28
and outlets for application of the first fluid F1. That 1s, the closed end 38 may act as a stop to
position the strand 12 a predetermined distance, or gap G1, from the orifice 28. The strand 12 may
cither contact the closed end 38 or be positioned 1n close proximity to the closed end 38. The
predetermined distance, or gap G1, between the strand 12 and orifice 28 1s a distance or gap where
overspray may be reduced or minimized. In a direction of travel of the strands 12, the at least one

guide slot 34 may be positioned before the orifices 28 of the nozzle assembly 22.

10026] According to onc embodiment of the present invention, the at least one

oguide slot 34 may include three guide slots 34. However, 1t 18 understood that the number of guide
slots 34 may vary, and 18 not limited to the example above. Each guide slot 34 1s associated with a
corresponding orifice 28 of the nozzle assembly 22. That 1s, each guide slot 34 1s substantially

aligned with a corresponding orifice 28 of the nozzle assembly. For example, the closed end 38 of
respective guide slots 34 may be aligned with respective orifices 28 1n the direction of travel of the
strands 12. Each guidc slot 34 1s configurcd to rcceive a scparate strand 12, although 1t cnvisioncd

that more than one strand 12 may be recerved 1in each guide slot 34.
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[0027] In one embodiment, the nozzle assembly 22 includes a body portion 22a

and the guide plate 32 1s formed separately from the body portion 22a. The guide plate 32 may be
formcd by a first flangc 40 sccurcd to the adapter 24 and a sccond flange 42 depending from the
first flange 40. The at least one guide slot 34 may be formed 1n the second flange 42. The guide
plate 32 may be secured to the adapter 24 using known fastening techniques, and may be removed,
independently of the body portion 22a, for replacement and/or servicing. Alternatively, the guide
plate 32 may be formed integrally with the body portion 22a of the nozzle assembly 22. For
example, the guide plate 32 may mnclude a flange that depends from the body portion 22a in which
the guide slots 34 are formed. In another embodiment, the guide plate 32 may be removably secured
to the nozzle assembly 22. That 1s, in one embodiment, the guide plate 32 may be formed integrally
with the nozzle assembly 22 by being selectively releasably secured to the body portion 22a of the
nozzle assembly 22. For example, the guide plate 32 may be directly secured to the body portion
22a using a known suitable fastener or fasteners. Accordingly, the guide plate 32 may be removed

from the nozzle assembly 22, independent of the body portion 22a for replacement or service.

[0028] With further reference to FIG. 3, the strand engagement device 30

includes an engagement arm 44 configured to support and/or guide the strand or strands 12. The
engagement arm 44 1s adjustable to move the strands 12 within respective guide slots 34 to

accurately position the strands 12 relative to the respective orifices 28 and outlets.

[0029] FIG. 3 shows the engagement arm 44 1n a first position. FIG. 4 1s a

perspective view of the fluid application device 10 with the engagement arm 44 1n a second
position. That 18, the engagement arm 44 1s adjustable between a first position, as shown in FIG. 3,
and a second position, as shown 1n FIG. 4. The first position corresponds to a position where the
engagement arm 44 1s spaced a first distance from the applicator head 16. The first distance 18
sufficient to prevent or limit damage, such as burn through, to the strands 12 caused from heat
radiating from the applicator head 16 and/or nozzle assembly 22. For example, the engagement arm
44, 1n the first position may space the strands 12 approximately 3-5 mm from a heat source of the
applicator hcad 16. Moving thc cngagecment arm 44 to, and maintaining the cngagement arm 44 1n,
the first position may be beneficial when the fluid application device 10 1s 1n a static line condition,

where the strand are not being fed past the nozzle assembly 22,
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[0030] The sccond position corrcsponds to a position where the cngagement arm

44 15 spaced a second distance, less than the first distance, from the applicator head 16, such that
the strands 12 are moved closer to the applicator head 16 and the respective orifices 28. In one
cxamplc, the sccond position of the cngagement arm 44 positions the strands approximatcly 1-3
mm from the orifices 28 of the respective nozzle assembly 22, and more preferably, 1-2 mm. That
1, the second position of the engagement arm 44 generally corresponds to the gap G1 over which
the first fluid F1 1s to be applied on the strand 12. Moving the engagement arm 44 to, and
maintaining the engagement arm in, the second position may be beneficial when the fluid
application device 10 1s in an active line condition, so that the first fluid F1 may be efficiently

applied on the strands 12.

[0031] Referring still to FIGS. 3 and 4, the engagement arm 44 may be adjusted
by an actuating assembly 48. The actuating assembly 48 may be, for example, a pneumatically
controlled piston 50 and cylinder 52. For example, the piston 50 may be movable with in a cylinder
52 1n response to air or another gas being introduced into the cylinder 52. The piston 50 may be
connected directly or indirectly to the engagement arm 44 such that movement of the piston 50 1n
and out of the cylinder 52 causes the engagement arm 44 to move toward or away from the
applicator head 16.

[0032] Referring still to FIGS. 3 and 4, the nozzle assembly 22 may be formed as
a modular unit. That 1s, the nozzle assembly 22 may be selectively removed from and secured to the
fluid application device 10. For example, the nozzle assembly 22 may be selectively removed from
and secured to the applicator head 16, and more specifically, in some embodiments, the adapter 24.
Accordingly, the nozzle assembly 22 may be replaced 1n the event a newer or different nozzle
assembly 18 desired or required. The nozzle assembly 22 18 selectively
removable from and securable to the fluid application device 10 by way of at least one securing
clement 74 (FIG. 4). In an exemplary embodiment, the nozzle assembly 22 includes at least one
securing opening 76 extending therethrough, each securing opening 76 configured to receive a
respective securing element 74.

[0033] With further reference to FIGS. 3 and 4, in one embodiment, the nozzle
assembly 22 may include two securing openings 76, cach configured to receive a respective
securing clement 74. It 1s understood that the number of securing openings 76 18 not limited to the

example above, however. Individual securing openings 76 may be formed as an opening or
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slot extending through the nozzle assembly 22. The opening or slot may be closed about its
periphery or include an open side along an edge of the nozzle assembly 22. The securing elements
74 extend through the securing openings 76 and are received in corresponding bores (not shown) in
the fluid application device 10 to secure the nozzle assembly 22 to the applicator head 16. This
allows for a modular design of the tluid application device 10 and nozzle assembly 22, such that the
nozzle assembly 22 may be replaced without alternations to, or replacement of additional parts on,
the fluid application device 10.

[0034] In use, the at least one strand 12 may be fed past the nozzle assembly 22,
and 1 particular, past the orifice 28. As described above, the at least one strand 12 extends across
the engagement arm 44 of the strand engagement device 30. Movement of the
engagement arm 44 by the actuating assembly 48 moves the at least one strand 12 within a
corresponding guide slot 34 toward the orifice 28 to a position approximately 0-2 mm from the
orifice 28, for application of the adhesive to the strand 12. The actuating assembly 48 may also
control the engagement arm 44 to move away from the orifice 28, for example, during a static line
condition of the fluid application device 10.

[0035] The adhesive may be received 1n the orifice 28 via the first conduit (not
shown) 1n the nozzle assembly 18. The second fluid F2, or air, may be received 1n the outlets 29
positioned adjacent to the orifice 28 via a second conduit (not shown). The adhesive 1s discharged
through the orifice 28 for application to the strand of material 12 and the air may be discharged
from the outlets 29 to cause the adhesive to oscillate during application, so as to be applied across
the strand 12 as the strand 1s fed by the ornfice 28. The adhesive may be discharged from the orifice
28 as a filament for application on the strand 12.

[0036] In the examples described above, the strands 12 may be fed by the fluid
application device 10 at a higher speed than 1n traditional non-contact nozzle applications. For
example, the strands 12 may be fed past the nozzle assembly 22 at speeds ranging from 4001000
mpm. In onc cxamplc, the linc spced may be 400-800 mpm, and morc particularly, around 700 mpm.
This may correspond to a production rate of 1000-1500 products per minute, for example. Compared
to traditional non-contact nozzle assembly, the higher line speed 1n the examples above 1s a result, 1n
part, of the closer proximity of the strands 12 to the orifices 28. That 1s, by positioning the strands 1n
close proximity, preferably 0-2 mm from respective orifices 28, the line speed may be increased

while still maintaining adequate adhesive application on the
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strands. That 18, by positioning the strands 12 closer to the orifices 28, overspray may be reduced,
thercby allowing more efficient application of the first fluid onto the strands 12, which, in turn,
allows for the strands 12 to fed through at a higher line speed. Proper positioning of the strands 12
may be assisted by the strand engagement device 30 and the closed ends 38 of the guide slots 34. In
addition, the width of the orifices 28 may be increased compared to traditional non-contact
configurations to more efficiently apply the first fluid.

[0037] As described above, the second fluid F2 may be discharged through the
outlets to control application of the first fluid F1, or adhesive, on the strands 12. For example, the
second fluid F2 may oscillate the first fluid F1 so that the first fluid F1 1s applied on the strands 12
in a substantially sinusoidal pattern. Other patterns may be applied as well by varying the discharge
of the second fluid F2. With the sinusoidal pattern, the first fluid F1 1s applied over a wider range
of the strand 12. In addition, this pattern allows for the strand 12 to be adhered to the substrate 14
at discrete points or segments along the length of the strand, rather than along the entire length of
the strand. Accordingly, strand may stretch or relax between the adhered points or segments
independently of the substrate 14.

[0038] FIG. 5 1s a diagram showing a method of applying a first fluid F1, such as
an adhesive, to a moving article, such as a strand of material. The method 1s shown generally at
S200 and may be performed at the nozzle assembly 18 described above. In one embodiment, as
shown at S210, the method includes positioning the article or strand 12 at the closed end 38 of the
guide slot so that the article or strand 1s spaced a predetermined distance or gap G1 from the orifice
28. The strand 12 may be positioned, for example, at a distance of 1-3mm, and more preferably, 1-2
mm from the orifice 28. At S220, the article or strand 12 1s fed through the guide slot and the past
the orifice 28 at a predetermined speed. The strand 24 may be fed by the orifice at speeds up to
approximately 1000 mpm. In one embodiment, the article or strand 12 is fed by the orifice 28 at
approximately 700 mpm. At S230, the first fluid F1 1s applied to the article or strand 12 from the
orificc 28. The first fluid F1 may b¢ an adhcsive, discharged from the orifice 28 as an adhesive
filament. The adhesive may be applied to the strand 12 1n a non-contacting manner. At S240, the
second flid F2 may be discharged from at least one outlet 29 adjacent to the orifice 28 to oscillate
the first fluid F1, so that the first fluid F1 may be applied all around the strand 12 1n a desired
pattern. For example, the first fluid F1 may be oscillated by the second fluid F2 to be applied to the

strand 1n a substantially sinusoidal pattern. The first fluid F1 may be
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applied to the strand or strands 12 with the strand or strands 12 1n ¢ither of a stretched condition or
relaxed condition, depending on a desired application of the substrate, 1.¢., the nonwoven material
or article, to which the strand 12 1s to be bonded.

[0039] In the embodiments above, the nozzle assembly 22 1s formed as a non-
contact nozzle assembly. In a non-contact nozzle assembly, the first fluid F1 1s discharged from an
orifice 28 over a gap to be received on the strand 12. That 1s, 1n a non-contact nozzle, the nozzle,
and 1n particular, an orifice discharging a first fluid F1, 1s spaced from the strand 12 during the
fluid application process. In addition, 1n the non-contact nozzle, the second tluid F2 may be
discharged from at least one outlet adjacent to respective orifices 28 of the nozzle assembly 22.
The second fluid F2 may be used to control the application of the first fluid F1 on the strand 12, for
example, by oscillating the first fluid F1 as 1t is applied. Accordingly, the first fluid F1 may be
applied on the strand 12 1n a desired pattern. In addition, by controlling application of the first fluid
F1 with the second fluid F2 provides a stitching effect and fluid movement around the strand to
provide creep resistance and consistent band retention.

[0040] Further, 1n the examples above, 1t 1s understood that the number of strands
12, orifices 28, outlets 29, and guide slots 34 may vary. For example, the tfluid application may be
able to accommodate anywhere from 1 to 10 strands, but 1s not limited thereto. For example, the
guide plate 32 may include anywhere from 1 to 10 guide slots. A corresponding number ot orifices
may be provided on the nozzle assembly 22, such that at least one orifice 28 corresponds to, and may
be generally aligned with, each guide slot 34. At least one outlet 29 may be provided for each orifice
28 as described above. A strand 12 may be received in each guide slot 34.

[0041] The strands 12, coated with the first fluid F1, may be applied and adhered
to the substrate 14, 1.¢., the nonwoven material. The nonwoven material may be used 1n, for
example, manufacture of disposable hygiene products, including but not limited to, baby diapers and
pull-on products, adult diapers and incontinence products, feminine hygienic products,
medical/hospital pads, light incontinence products, wipes or other nonwoven or film laminated
articlcs uscd m a hygicnic end product usig clasticated strands of matcrial.

[0042] [t should also be understood that various changes and modifications to the
presently disclosed embodiments will be apparent to those skilled in the art. Such changes and

modifications can be made without departing from the spirit and scope of the present disclosure
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and without diminishing its intended advantages. It 1s therefore intended that such changes and

modifications be covered by the appended claims.
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WHAT IS CLAIMED I8:

1. A non-contact nozzle assembly (22) for a fluid application device (10) for applying at
least one fluid to a strand (12) of material, the nozzle assembly (22) comprising:

a guide plate (32) having a guide slot (34) configured to receive a strand (12) ot matenal,
the guide slot (34) having an open end (36) and a closed end (38),

an orifice (28) configured to discharge a first fluid (F1) onto the strand (12), wherein the
guide slot (34) is spaced from the orifice (28) in a direction of travel of the strand (12); and

at least one outlet (29) positioned adjacent to the orifice (28), the at least one outlet (29)
configured to discharge a second fluid (F2) to control application of the first fluid (F1) onto the
strand (12),

wherein the closed end (38) of the guide slot (34) defines a stop configured to space the
strand (12) a predetermined distance from the orifice (28) such that the first fluid (F1) 1s
discharged from the orifice (28) over the predetermined distance onto the strand (12), and

wherein the predetermined distance is less than 2 mm and the strand (12) 1s fed through
the guide slot (34) at a speed of 400 to 1000 m/min.

2. The nozzle assembly of claim 1, wherein the predetermined distance 1s 1 to 2 mm.

3. The nozzle assembly of claim 1 or claim 2, further comprising more than one guide slot

(34) and more than one orifice (28).

4. The nozzle assembly of claim 1 or claim 2, further comprising three guide slots (34) and

three ortfices (28).

5. The nozzle assembly of any one of claims 1 to 4, the nozzle assembly (22) further
comprising at least one securing opening (76) configured to receive a respective securing

element (74) to selectively and releasably secure the nozzle assembly (22) to an applicator head

(16).
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6. The nozzle assembly of any one of claims 1 to 5, wherein the first fluid (F1) 1s an

adhesive and the second fluid (F2) 1s arr.

7. A fluid application device (10), comprising:
an applicator head (16); and

a non-contact nozzle assembly (22) according to claim 5 fluidly coupled to the applicator
head (16).

8. The fluid application device of claim 7, wherein the at least one securing opening (76)

includes two securing openings.

9. The fluid application device of claim 7 or claim 8, wherein the applicator head (16)

further comprises an adapter (24) and the nozzle assembly (22) 1s secured to the adapter (24).

10.  The fluid application device of any one of claims 7 to 9, further comprising a strand
engagement device (30), the strand engagement device (30) comprising an engagement arm (44)
configured to engage the strand (12) of material and adjust a posttion of the strand (12) of

material in the guide slot (34) and relative to the ornfice (28).

11. A method of applying a fluid with a non-contact nozzle assembly (22) to a strand (12) of
material, the nozzle assembly (22) comprising a guide slot (34) contigured to receive the strand
(12) passing therethrough, the guide slot (34) having an open end (36) and a closed end (38), an
orifice (28) spaced from the closed end (38) and configured to discharge a first tluid (F1)
therefrom, and at least one outlet (29) adjacent to the orifice (28) configured to discharge a
second fluid (F2) to control application of the first fluid (F1) onto the strand (12), the method
COmMprising:

positioning the strand (12) at the closed end (38) of the guide slot (34) so that the strand
(12) 1s spaced a predetermined distance from the orifice (28);

feeding the strand (12) through the guide slot (34) at a predetermined speed,;

applying the first fluid (F1) onto the strand (12) from the orifice (28) over the

predetermined distance; and
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discharging the second fluid (F2) from the at least one outlet (29) to control application
of the first fluid (F1) onto the strand (12),

wherein the predetermined distance 1s less than 2 mm and the predetermined speed 1s 400

to 1000 m/muin.

12.  The method of claim 11, wherein the predetermined distance is 1 to 2 mm.

13. The method of claim 11 or claim 12, wherein the first fluid (F1) 1s an adhesive and the
second fluid (F2) 1s air.
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