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(54)  Swirler nozzle assembly

(57) A swirler nozzle (100) includes a nozzle body
(102) defining an inlet opening (104) and an outlet open-
ing (106) in fluid communication with the inlet opening
through afluid passage (108) defined along a longitudinal
axis (A). A swirler (110) includes a plurality of swirler legs
(112) connected to the nozzle body proximate the outlet
opening, with a swirl feature (114) supported from the
swirler legs extending away from the outlet opening.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present disclosure relates to nozzles, and
more particularly to swirler nozzles for issuing fluid in a
spray pattern.

2. Description of Related Art

[0002] A variety of nozzles can be used to issue pres-
surized fluids. In certain applications it is desirable to is-
sue a spray of discrete droplets from a nozzle, rather
than a solid jet of liquid. For example, in fire extinguishers
intended for safe use in environments that may include
live electrical equipment, on which the extinguishers may
inadvertently be used, it is necessary to have a nozzle
that issues a spray of discrete droplets that cannot form
an electrical path from the fire to the user.

[0003] Some nozzles include a main nozzle body and
a cap with a separate swirler captured between the main
nozzle body and cap to induce swirl on the liquid issuing
from the nozzle body. The swirl enhances the breakup
of the liquid into droplets. The swirler must be properly
aligned and installed during assembly.

[0004] Such conventional methods and systems have
generally been considered satisfactory for their intended
purpose. However, there is still a need in the art for im-
proved nozzles. The present disclosure provides a solu-
tion for this need.

SUMMARY OF THE INVENTION

[0005] A swirler nozzle includes a nozzle body defining
an inlet opening and an outlet opening in fluid communi-
cation with the inlet opening through a fluid passage de-
fined along a longitudinal axis. A swirler includes a plu-
rality of swirler legs connected to the nozzle body prox-
imate the outlet opening, with a swirl feature supported
fromthe swirler legs extending away from the outlet open-
ing.

[0006] It is contemplated that in certain embodiments
the swirler and nozzle body are integral with one another.
The swirler and nozzle body can each include a polymer
material.

[0007] A cap can be mounted to the nozzle body,
wherein a flow passage is defined between the swirler
and the cap for imparting swirl onto fluids flowing through
the cap to be sprayed from an outlet of the cap. The cap
can include a polymer material and can be mounted to
the swirler body at a weld joint.

[0008] The swirler can include two diametrically op-
posed legs with two opposed windows defined circum-
ferentially between the legs. It is contemplated that the
swirl feature can include a pair of channels forming a
double helix winding along the longitudinal axis in a di-
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rection away from the outlet opening, wherein each chan-
nel is in fluid communication with a respective one of the
windows for imparting swirl on fluids flowing from the out-
let opening. A pair of flow passages can be defined be-
tween the swirler and the cap through the channels for
imparting swirl onto fluids flowing through the cap to be
sprayed from an outlet of the cap wherein each channel
is in fluid communication with a respective one of the
windows for imparting swirl on fluids flowing from the out-
let opening. The swirl feature can include a centerline
flow port defined on the longitudinal axis for issuing fluid
along the longitudinal axis. It is also contemplated that a
spin chamber can be defined downstream of the chan-
nels and between the swirler and the cap.

[0009] A method of assembling a swirler nozzle as-
sembly includes forming a nozzle body defining an inlet
opening and an outlet opening in fluid communication
with the inlet opening through a fluid passage defined
along a longitudinal axis, with a swirler connected to the
nozzle body. Forming the nozzle body can include form-
ing the nozzle body and swirler integrally. For example,
forming the nozzle body can include integrally forming
the nozzle body and swirler in a single molding process.
The method can include mounting a cap to the nozzle
body to form a flow passage between the swirler and the
cap forimparting swirl onto fluids flowing through the cap
to be sprayed from an outlet of the cap. Mounting the cap
to the nozzle body can include ultrasonic welding the cap
to the nozzle body.

[0010] These and other features of the systems and
methods of the subject disclosure willbecome more read-
ily apparent to those skilled in the art from the following
detailed description of the preferred embodiments taken
in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] So that those skilled in the art to which the sub-
ject disclosure appertains will readily understand how to
make and use the devices and methods of the subject
disclosure without undue experimentation, preferred em-
bodiments thereof will be described in detail herein below
with reference to certain figures, wherein:

Fig. 1 is a perspective view of an exemplary embod-
iment of a swirler nozzle constructed in accordance
with the presentdisclosure, showing the nozzle body
and the cap;

Fig. 2 is a cross-sectional side elevation view of the
swirler nozzle of Fig. 1, showing the swirler within
the cap;

Fig. 3 is a side-elevation view of the swirler body of
Figs. 1 and 2, showing the swirler extending from
the nozzle body; and

Fig. 4 is a side-elevation view of the swirler body of
Fig. 3, showing the swirler body rotated 90° about
the longitudinal axis to show both of the legs of the
swirler.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] Reference will now be made to the drawings
wherein like reference numerals identify similar structural
features or aspects of the subject disclosure. For purpos-
es of explanation and illustration, and not limitation, a
partial view of an exemplary embodiment of a swirler noz-
zle in accordance with the disclosure is shown in Fig. 1
and is designated generally by reference character 100.
Other embodiments of swirler nozzles in accordance with
the disclosure, or aspects thereof, are provided in Figs.
2-4, as will be described. The systems and methods de-
scribed herein can be used to produce sprays of discrete
droplets, and to provide for simplified assembly.

[0013] Swirler nozzle 100 includes a nozzle body 102
and a cap 116, which has a discharge outlet 118 for spay-
ing liquids. With reference to Fig. 2, nozzle body 102
defines an inlet opening 104 and an outlet opening 106
in fluid communication with inlet opening 104 through a
fluid passage 108 defined along longitudinal axis A. A
swirler 110 includes a pair of swirler legs 112 connected
to nozzle body 102 proximate outlet opening 106. Refer-
ring to Fig. 4, legs 112 straddle outlet opening 106 so
that a swirl feature 114 supported from the swirler legs
112 can extend away from and span across outlet open-
ing 106. While swirler 110 is shown and described with
two legs 112, it is also contemplated that any other suit-
able number of legs can be used. For example, the
number of legs can be more than two, with the number
of windows 122, described below, equivalent to the
number of legs.

[0014] Itis contemplated that in certain embodiments
the swirler 110 and nozzle body 102 are integral with one
another. For example, swirler 110 and nozzle body 102
can each include a polymer material, and can be formed
integrally together in a single molding process. In this
manner, misassembly of swirler 110 into swirler nozzle
100 can be largely or completely avoided.

[0015] Referring again to Fig. 2, cap 116 is mounted
to the nozzle body 102 with a flow passage defined be-
tween swirl feature 114 and cap 116 for imparting swirl
onto fluids flowing through cap 116 to be sprayed from
outlet 118. Cap 116 can include a polymer material and
can be mounted to swirler body 102 at a weld joint 120.
It is also contemplated that any other suitable manner of
engaging cap 116 to swirler body 102 can be used, such
as a threaded engagement.

[0016] With reference to Figs. 3 and 4, the two diamet-
rically opposed legs 112 of swirler 110 define two op-
posed windows 122 circumferentially between the legs
112. Swirl feature 114 includes a pair of channels 124
forming a double helix winding along the longitudinal axis
Ain adirection away from outlet opening 106. Each chan-
nel 124 isin fluid communication directly with a respective
one of the windows 122 for imparting swirl on fluids flow-
ing from outlet opening 106. A pair of flow passages are
defined between the swirler 110 and the cap 116 through
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the channels 124 for imparting swirl onto fluids flowing
through cap 116 to be sprayed from outlet 118 of the cap.
Each of the two channels is in fluid communication with
a respective one of the windows 122 for feeding fluids
flowing from outlet opening 106 into channels 124. The
swirl feature 114 also includes a centerline flow port 126
defined on the longitudinal axis A for issuing fluid along
the longitudinal axis A. A spin chamber 128 is defined
downstream of the channels 124 and between swirler
110 and cap 116.

[0017] Pressurized fluid at inlet opening 104 can flow
through fluid passage 108 and outlet opening 106,
through windows 122 into channels 124 and centerline
flow port 126. After passing through channels 124 and
centerline flow port 126, the flow swirls in spin chamber
128 and finally sprays out discharger orifice 118 as a
spray of liquid droplets.

[0018] An exemplary method of assembling swirler
nozzle 100 includes forming swirler 110 and nozzle body
102 together integrally as a single polymer workpiece in
a single molding process. Cap 116 can be formed of the
same or a similar polymer material in a separate molding
process, and can then be ultrasonically welded to the
end of nozzle body 102 proximate outlet opening 106.
Since swirler 110 and nozzle body 102 are integrally con-
nected, the chances of the final assembly having a mis-
assembled swirler 110 are greatly reduced or eliminated.
[0019] The methods and systems of the present dis-
closure, as described above and shown in the drawings,
provide for swirler nozzle assemblies with superior prop-
erties including ease of manufacture. While the appara-
tus and methods of the subject disclosure have been
shown and described with reference to preferred embod-
iments, those skilled in the art will readily appreciate that
changes and/or modifications may be made thereto with-
out departing from the spirit and scope of the subject
disclosure.

Claims
1. A swirler nozzle assembly (100) comprising:

a nozzle body (102) defining an inlet opening
(104) and an outlet opening (106) in fluid com-
munication with the inlet opening through a fluid
passage (108) defined along a longitudinal axis
(A); and

a swirler (110) including a plurality of swirler legs
(112) connected to the nozzle body proximate
the outlet opening, with a swirl feature (114) sup-
ported from the swirler legs extending away from
the outlet opening.

2. A swirler nozzle as recited in claim 1, wherein the
swirler and nozzle body are integral with one anoth-
er.
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A swirler nozzle as recited in claim 1 or 2, wherein
the swirler and nozzle body each include a polymer
material.

A swirler nozzle as recited in claim 1, 2 or 3, further
comprising a cap (116) mounted to the nozzle body,
wherein a flow passage is defined between the swirl
feature and the cap for imparting swirl onto fluids
flowing through the cap to be sprayed from an outlet
of the cap.

A swirler nozzle as recited in claim 4, wherein the
cap includes a polymer material and is mounted to
the swirler body at a weld joint.

A swirler nozzle as recited in any preceding claim,
wherein the swirler includes two diametrically op-
posed legs (112) with two opposed windows (122)
defined circumferentially between the legs.

A swirler nozzle as recited in claim 6, wherein the
swirl feature includes a pair of channels (124) form-
ing a double helix winding along the longitudinal axis
in a direction away from the outlet opening, wherein
each channel is in fluid communication with a re-
spective one of the windows for imparting swirl on
fluids flowing from the outlet opening.

A swirler nozzle as recited in claim 1, 2 or 3, wherein
the swirler includes two diametrically opposed legs
(112) with two opposed windows (122) defined cir-
cumferentially between the legs, wherein the swirl
feature includes a pair of channels (124) forming a
double helix winding along the longitudinal axis in a
direction away from the outlet opening, wherein the
nozzle assembly further comprises a cap (116)
mounted to the nozzle body with a pair of flow pas-
sages defined between the swirl feature and the cap
through the channels for imparting swirl onto fluids
flowing through the cap to be sprayed from an outlet
of the cap wherein each channel is in fluid commu-
nication with a respective one of the windows for
imparting swirl on fluids flowing from the outlet open-

ing.

A swirler nozzle as recited in claim 7 or 8, wherein
a spin chamber (128) is defined downstream of the
channels and between the swirler and the cap.

A swirler nozzle as recited in any preceding claim,
wherein the swirl feature includes a centerline flow
port (126) defined on the longitudinal axis for issuing
fluid along the longitudinal axis.

A method of assembling a swirler nozzle assembly
(100) comprising forming a nozzle body (102) defin-
ing aninletopening (104) and an outlet opening (106)
in fluid communication with the inlet opening through
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12.

13.

14.

15.

a fluid passage (108) defined along a longitudinal
axis (A), with a swirler (110) connected to the nozzle
body.

A method as recited in claim 11, wherein forming the
nozzle body includes forming the nozzle body and
swirler integrally.

A method as recited in claim 11 or 12, wherein form-
ing the nozzle body includes integrally forming the
nozzle body and swirler in a single molding process.

A method as recited in claim 11, 12 or 13, further
comprising mounting a cap (116) to the nozzle body
to form a flow passage between the swirler and the
cap forimparting swirl onto fluids flowing through the
cap to be sprayed from an outlet of the cap.

A method as recited in claim 14, wherein mounting
the cap to the nozzle body includes ultrasonic weld-
ing the cap to the nozzle body.
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