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(57) Abstract: A refill for a volatile material includes a con-
tainer having a reservoir portion and a neck portion. The refill
further includes a plug assembly disposed within the neck por-
tion of the container and a channel through a central portion
of the plug assembly. Still further, the refill includes a porous
wick extending through the channel, wherein the wick includes
an upper portion extending outside the container and a lower
portion disposed within the reservoir portion. A slit is formed
in the lower portion of the wick to form a barb that catches on
the plug assembly to prevent removal of the wick from the con-
tainer.
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TITLE
REFILL FOR A VOLATILE MATERIAL

CROSS REFERENCE TO RELATED APPLICATIONS

[ooo1] Not applicable.

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0002] The present invention relates to refills for volatile materials, and more

particularly, to refills for volatile materials and retention mechanisms therefor.
2. Description of the Background of the Invention

[0003] Devices that release vapors into the air are well-known in the art. Generally, the
purpose of such devices is to deodorize, disinfect, or add positive fragrance to the ambient
air, or to distribute insect repellants or insecticides into the air to kill or repel unwanted pests,

such as mosquitoes and gnats.

[0004] Various types of devices have been employed to dispense vapors into the air. For
example, passive dispensing devices are known, wherein a volatile material in a gel, liquid, or
solid form is provided within a container. The volatile material is diffused into the
surrounding atmosphere, and the diffusion may be assisted by the natural airflow within the
surroundings. A vent may be included in such passive dispensing devices to increase and
decrease the amount of volatile material emitted from the passive dispensing devices.
Aerosol containers have also been employed to eject droplets of volatile material from a

pressurized container into a surrounding atmosphere upon activation of a trigger.

[0005] Other devices have utilized mechanical or electrical devices to disperse volatile

materials into the atmosphere. In one such device, a container having a porous wick disposed
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therein in contact with a liquid volatile material and extending out a neck of the container is
disposed within a diffusion device. The volatile material travels through the porous wick to
an exposed end thereof. The diffusion device may include a heater and/or a fan disposed
adjacent the exposed end of the wick to assist in the volatilization and/or dispersion of the

liquid volatile material in the wick.

[0006] Containers having wicks in contact with a volatile material generally include a
reservoir portion for holding the volatile material and a neck portion that forms an opening in
communication with the reservoir portion. A neck closure or plug is disposed within the neck
portion, wherein the neck closure includes a hole through a central portion thereof. Various
devices have been utilized to secure the wick within the neck closure. One such device
includes sectors formed in the neck closure with downwardly extending semi-pyramidal-
shaped projections having a triangular outline, wherein the projections extend into and clamp
the wick to prevent removal of the wick from the neck closure. Another device comprises a
retaining pin that extends through a portion of the wick below the neck closure to prevent
removal of the wick through the neck closure. In another embodiment, a cylindrical neck
closure is disposed within a neck portion of the container and cylindrical portions of the
retaining ring above and/or below the neck portion are crimped to form pressure points on the
wick to preclude upward extraction of the wick from the neck closure. Still another device
includes an annular groove formed in a lower portion of the wick and a flexible collar
disposed within the annular groove. The collar includes opposing wings that help prevent

removal of the wick from the container.

SUMMARY OF THE INVENTION

[0007] According to one aspect of the present invention, a refill for a volatile material
includes a container having a reservoir portion and a neck portion. The refill further includes
a plug assembly disposed within the neck portion of the container and a channel through a
central portion of the plug assembly. Still further the refill includes a porous wick extending
through the channel, wherein the wick includes an upper portion extending outside the

container and a lower portion disposed within the reservoir portion. A slit is formed in the
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lower portion of the wick to form a barb that catches on the plug assembly to prevent removal

of the wick from the container.

[0008] According to another aspect of the present invention, a refill for a volatile material
includes a container having a reservoir portion and a neck portion. The refill further includes
a plug assembly disposed within the neck portion of the container and a channel through a
central portion of the plug assembly. Still further, the refill includes a porous wick extending
through the channel and a retaining ring extending outwardly from a bottom portion of the
plug assembly. The retaining ring includes a plurality of flexible fingers extending outwardly
therefrom, wherein the flexible fingers allow insertion of the plug assembly through the neck

portion of the container but prevent extraction of the plug assembly through same.

[0009] According to yet another aspect of the present invention, a refill for a volatile
material includes a container having a reservoir portion and a neck portion. The refill further
includes a plug assembly disposed within the neck portion of the container and a channel
through a central portion of the plug assembly. A porous wick extends through the channel,
wherein the wick includes an upper portion extending outside the container and a lower
portion disposed within the reservoir portion. A slit is formed in the lower portion of the
wick, wherein the slit forms a barb that catches on the plug assembly to prevent removal of
the wick from the container. A retaining ring extends outwardly from a bottom portion of the
plug assembly, wherein the retaining ring prevents extraction of the plug assembly through

the neck portion.

[0010] Other aspects and advantages of the present invention will become apparent upon

consideration of the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG.1 is a front elevational view of a refill for a volatile material;

[0012] FIG 2 is an exploded top isometric view of the refill of FIG. 1 with a partial

cutaway of an overcap thereof to show threading in the overcap;

[0013] FIG. 3 is a side elevational view of the refill of FIG. 1;
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[0014] FIG. 4 is a cross-sectional view of the refill of FIG. 1 taken generally along the
lines 4-4 of FIG. 3 and with the overcap removed and incorporating a first embodiment of a

retention mechanism;

[0015] FIG. 5 is a cross-sectional view similar to FIG. 4 incorporating a second

embodiment of a retention mechanism;

[0016] FIG. 6 is a cross-sectional view similar to FIG. 4 incorporating a third

embodiment of a retention mechanism;

[0017] FIG. 7 is a cross-sectional view similar to FIG. 4 incorporating a fourth

embodiment of a retention mechanism;
[0018]  FIG. 8 is a top isometric view of a retaining ring of FIGS. 6 and 7
[0019]  FIG. 9 is a plan view of the retaining ring of FIGS. 6 and 7; and

[0020] FIG. 10 is a cross-sectional view of the retaining ring of FIGS. 6 and 7 taken
generally along the lines 10-10 of FIG. 8.

[0021] Throughout the figures, like or corresponding reference numerals have been used

for like or corresponding parts.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0022] As depicted in FIGS. 1-3, a refill for a volatile material 30 includes a container 32
having a volatile material disposed within a reservoir portion 33 of the container 32. The
volatile material is preferably in liquid form and is preferably a fragrance. Alternatively, the
volatile material may be an insecticide, an insect repellant, an insect attractant, a disinfectant,
a sanitizer, an air purifier, an aromatherapy scent, an antiseptic, an odor eliminator, an air
freshener, a deodorizer, or any other volatile material(s). that are usefully dispersed into the

air.

[0023] The container 32 is preferably, although not necessarily, made of a translucent
plastic material. The container 32 includes an opening 34 forming a neck portion 36 of the

container 32, wherein a plug assembly 38 is inserted into and secured in the neck portion 36.
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Referring to FIGS. 4-6, the plug assembly 38 includes an outer cylindrical wall 40 and an
inner cylindrical wall 42 joined at end portions 44, 46, respectively, thereof by an annular
radial planar member 50. An inner surface 51 of the inner cylindrical wall 42 defines a bore
52 that extends fully through the plug assembly 38. The plug assembly 38 is sized such that
an outer surface 60 of the outer cylindrical wall 40 and an inner surface 62 of the neck
portion 36 define an interference fit therebetween when the plug assembly 38 is placed into
the neck portion 36 to retain the former in the latter. Optionally, the plug assembly 38 may
be retained on the neck portion 36 by a threaded connection, wherein the outer surface 60 of
the outer cylindrical wall 40 and the inner surface 62 of the neck portion 36 include threads
so the plug assembly 38 may be threaded into the neck portion 36. The plug assembly 38
may include vents (not shown) through the annular radial planar member 50 to allow air to

enter and escape the reservoir portion 33 of the container 32.

[0024] A porous wick 64 is disposed within the channel 52 such that a lower portion 66
of the wick 64 extends into the reservoir portion 33 in contact with the volatile material and
an upper portion 68 of the wick 64 extends out of the container 32 and in contact with
ambient air. The wick 64 serves to transport the volatile material in the reservoir portion 33
from the reservoir portion 33 to the upper portion 68 of the wick 64, wherein the upper

portion 68 serves to disperse the volatile material into the ambient air.

[0025] In the refill of FIGS. 1-3, the wick 64 includes a first portion 70 having a first
diameter and a second portion 72 having a second diameter, wherein the first diameter is less
than the second diameter. Optionally, the first and second diameters may be the same or the
first diameter may be greater than the second diameter. The wick 64 is formed from a plastic
material such as nylon, ultra high molecular weight high density polyethylene, or high
density polypropylene. Optionally, the first and second portions 70, 72 of the wick 64 may
be formed of different materials to create portions 70, 72 with different properties. More
generally, the wick 64 may have any number of portions of different or identical materials
and/or dimensions and/or shapes, or a combination of different and identical materials,

dimensions, and/or shapes, as desired
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[0026] As seen in FIGS. 1-3, the refill 30 further includes an overcap 80 that is disposed
over the wick 64 when the refill 30 is not in use. The overcap 80 includes an upper
cylindrical portion 82 and a lower cylindrical portion 84. Referring to FIG. 1, an outer
surface 86 of the neck portion 36 of the container 32 includes threads 88. An inner surface
90 of the lower cylindrical portion 84 of the overcap 80 includes corresponding threads 92
that engage the threads 88 of the neck portion 36 to allow the overcap: 80 to be screwed onto
the neck portion 36 of the container 32 to create a closure between the container 32 and the

overcap 80.

[0027] A first embodiment of a retention mechanism of the present invention is depicted
in FIG. 4. The retention mechanism is implemented within the refill 30 of FIGS. 1-3 and
includes a single slit 100 disposed in the lower portion 66 of the wick 64 below the plug
assembly 38, wherein the slit 100 creates a barb 102. In any of the embodiments described
herein, prior to or after insertion into the plug assembly 38, the barb 102 may be deformed
outwardly to ensure that an interference is defined between the barb 102 and the plug
assembly 38. In use, if a user attempts to extract the wick 64 from the plug assembly 38, the
barb 102 catches on a lower portion 106 of the plug assembly 38, thereby preventing removal
of the wick 64 from the plug assembly 38. If enough pressure is exerted on the wick 64, the
wick 64 may also break at an area adjacent the barb 102. The slit 100 is angled downwardly
and inwardly at an angle and at a depth that prevents the barb 102 from breaking off due to
shear forces on the barb 102 created upon an attempt to remove the wick 64 so that the barb
102 prevents removal of the wick 64. In particular, the slit 100 is forrned at an angle Al
(FIG. 4) with respect to a longitudinal axis 104 of the wick 64, wherein Al is preferably
between about 30 degrees and about 80 degrees, more preferably between about 55 degrees
and about 65 degrees, and most preferably about 60 degrees. The slit 100 is also formed at a
depth perpendicular to the longitudinal axis 104, wherein the depth is preferably between
about 0.060 inch (1.52 inm) and about 0.125 inch (3.18 mm), more preferably between about
0.075 inch (1.91 mm) and about 0.085 inch (2.16 mm), and most preferably about 0.100 inch
(2.54 mm).
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[0028] FIG. 5 depicts a second embodiment of a retention mechanism of the present
invention. The retention mechanism is implemented within the refill 30 of FIGS. 1-3 and
includes two slits 100a, 100b disposed in the lower portion 66 of the wick 64, below the plug
assembly 38, wherein the slits 100a, 100b create corresponding barbs 102a, 102b. Preferably,
the slits 100a, 100b are disposed on diametrically opposite sides of the wick 64 opposite one
another, although this need not be the case. Optionally, one of the slits 100a, 100b may be
disposed above or below the other slit 100a, 100b along the longitudinal axis 104 of the wick
64. In fact, in any of the embodiments disclosed herein, any number of slits may be made in
the wick 64 to form any number of barbs 102 at any locations on the wick 64, as desired,
provided that the wick 64 is not unduly weakened by suéh slits. As with the embodiment of
FIG. 4, if a user attempts to extract the wick 64 from the plug assembly 38, the barbs 102a,
102b catch on the lower portion 106 of the plug assembly 38, thereby preventing removal of
the wick 64 from the plug assembly 38. If the pressure exerted on the wick 64 is great
enough, the wick 64 may break at an area between the barbs 102a, 102b. In order to ‘
minimize such possibility, the slits 100a, 100b are preferably both formed at an angle similar
to the slit 100 of FIG. 4 and are preferably both formed at the same angle. Optionally, the
slits 100a, 100b may be formed at different angles within the ranges detailed above with
respect t0 the embodiment of FIG. 4. The slits 100a, 100b are formed at a depth
perpendicular to the longituainal axis 104, wherein the depth is preferably between about
0.060 inch (1.52 mm) and about 0.125 inch (3.18 mm), more preferably between about 0.075
inch (1.91 mm) and about 0.085 inch (2.16 mm), and most preferably about 0.080 inch
(2.03 mm).

{0029] A third embodiment of a retention mechanism of the present invention is shown in
FIG. 6. The retention mechanism is employed within the refill 30 of FIGS. 1-3. As best seen
in FIGS. 8-10, the retention mechanism includes a retaining ring 110 having an annular
member 112 and a plurality of flexible fingers 114 integral with and extending upWardly and
outwardly from the annular member 112. The retaining ring 110 also includes an inner
annular member 116 that extends inwardly from the annular member 112 at a lower portion
118 of the annular member 112. The retaining ring 110 is preferably, although not

necessarily, permanently secured to or integral with the inner cylindrical wall 42 of the plug



WO 2008/036263 PCT/US2007/020190

assembly 38 such that a lower surface 124 of the inner cylindrical wall 42 of the plug
assembly 38 is adjacent an upper surface 126 of the inner annular member 116 and an outer
surface 128 of the inner cylindrical wall 42 is adjacent an inner surface 130 of the annular
member 112. If the retaining ring 110 is secured to inner cylindrical wall 42, any adhesive or
means for joining two components may be utilized to secure the retaining ring 110 and inner
cylindrical wall 42 to one another. Preferably, although not necessarily, the plug assembly 38
and the retaining ring 110 are both made of a plastic material, such as for example, high
density polyethylene (HDPE) or polypropylene (PP). Also, the plug assembly 38 and the
retaining ring 110 are preferably the same material to aid in joining the components or to aid

in forming a single integral component.

[0030] During assembly of the refill 30 and the retention mechanism of FIG. 6, the wick
64 is inserted into the joined plug assembly 38 and retaining ring 110 and thereafter the plug
assembly 38, the retaining ring 110, and the wick 64 are inserted through the neck portion 36
of the container 32. The flexible fingers 114 flex inwardly toward the longitudinal axis 104
of the wick 64 as the plug assembly 38, the retaining ring 110, and the wick 64 are inserted
through the neck portion 36 of the container 32 and the flexible fingers 114 expand outwardly
as soon as the fingers 114 pass from the neck portion 36 into the reservoir portion 33 of the
container 32 (i.e., as soon as the fingers 114 clear the bore 52 of the neck portion 36). The
fingers 114 expand outwardly such that the retaining ring 110 with expanded fingers 114 has
a diameter D1 (FIG. 10) that is greater than an inner diameter D2 (FIG‘S. 6 and 7) of the bore
52 of the neck portion 36, thereby preventing removal of the plug assembly 38 and the
retaining ring 110 from the container 32. The fingers 114 are disposed at an angle A2 from a
lateral axis 115 (FIG. 10) in an expanded position, wherein the lateral axis 115 is aligned with
a lower edge 140 of the retaining ring 110. Preferably, the angle A2 is between about 30
degrees and about 80 degrees, more preferably between about 45 degrees and about 55
degrees, and most preférably about 50 degrees. .

[0031] Although sixteen flexible fingers 114 are depicted, one or more flexible fingers
114 could be utilized to resist removal of the plug assembly 38 from the container 32 and still

create balance around a circumference of the retaining ring 114. In an embodiment including
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one flexible finger, the finger may extend around a large portion or the entire retaining ring
114,

[0032] FIG. 7 depicts a fourth embodiment of a retention mechanism of the present
invention. The retention mechanism includes one or more slits 100a, 100b disposed in the
wick 64 and forming corresponding barbs 102a, 102b, wherein the slit(s) 100a, 100b are
discussed in detail above with respect to the first and second embodiments of FIGS. 4 and 5.
The retention mechanism of FIG. 7 further includes a retaining ring 110, as discussed in
detail above with respect to the third embodiment of FIG. 6. In use, if a user attempts to
exiract the wick 64 from the plug assembly 38, the barb 102 catches on a lower portion 106
of the plug assembly 38 and/or the retaining ring 110, thereby preventing removal of the wick
64 from the plug assembly 38. The retaining ring 110 prevents removal of the plug assembly
38 from the neck portion 36 of the container 32 that might occur if there is resistance to
removal of the wick 64 from the plug assembly 38.

[0033] The retention mechanisms as disclosed herein may be employed in any number of
refills and may be utilized with any number of diffusion devices. Examples of some of such
refills and diffusion devices are disclosed in. Schroeder et al. U.S. Patent No. 5,647,053,
issued July 8, 1997, and entitled “Vapor Dispensing Device,” Greatbatch et al. U.S. Patent
No. 5,909,845, issued June 8, 1999, and entitled “Wick-based Liquid Emanation System with
Child-resistant Overcap,” Pedrotti et al. U.S. Patent No. 6,862,403; issued March 1, 2005,
and entitled “Rotatable Plug Assembly Including an Extra Outlet,” Helf et al. U.S. Patent No.
6,706,988, issued March 16, 2004, and entitled “Switch Actuating Mechanism and
Electrically Controiled Device Using Same,” Martens, II et al. U.S. Patent No. 6,752,327,
issued June 22, 2004, and entitled “Atomizer with Tilted Orifice Plate and Replacement
Reservoir for Same,” Schram et al. U.S. Patent No. 6,786,427, issued September 7, 2004, and
entitled “Liquid Sealing Arrangements for Replaceable Liquid Reservoirs,” and Majerowski
et al. U.S. Patent Application Serial No. 11/442,802, filed May 30, 2006, and entitled
“Passive Dispensing Device,” all assigned to the assignee of the present application and the

disclosures of which are all hereby incorporated by reference.
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INDUSTRIAL APPLICABILITY

[0034}] The present invention provides various features incorporated into a refill, wherein
the features facilitate retention of a wick within a container. Generally, the wick is secured
within an opening of the container by a plug assembly, wherein the container holds a volatile
material in liquid form. The features described herein prevent removal of the wick from the

plug assembly and/or prevent removal of the plug assembly through the container opening.

[0035] Numerous modifications to the present invention will be apparent to those skilled
in the art in view of the foregoing description. Accordingly, this description is to be
construed as illustrative only and is presented for the purpose of enabling those skilleci in the
art to make and use the invention and to teach the best mode of carrying out same. The
exclusive rights to all modifications which come within the scope of the appended claims are

reserved.



WO 2008/036263 PCT/US2007/020190

-11-

WE CLAIM:

1. A refill for a volatile material, comprising:

a container having a reservoir portion and a neck portion;

a plug assembly disposed within the neck portion of the container and further
including a channel through a central portion of the plug assembly;

a porous wick extending through the channel, wherein the wick includes an upper
portion extending outside the container and a lower portion disposed within the reservoir
portion; and

a slit formed in the lower portion of the wick to form a barb that catches on the plug

assembly to prevent removal of the wick from the container.

2. The refill of claim 1, wherein the slit is formed in the wick at a downward

angle.

3. The refill of claim 2, wherein the slit is formed at an angle of about 60 degrees
with respect to a longitudinal axis of the wick to allow the barb to catch on the plug

assembly,

4. The refill of claim 1, wherein a second slit is formed in the lower portion of
the wick to form a second barb that catches on the plug assembly to prevent removal of the

wick from the container.

5. The refill of claim 4, wherein the first-named and second slits are disposed on

diametrically opposite sides of the wick.
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6. A refill for a volatile material, comprising:

a container having a reservoir portion and a neck portion;

a plug assembly disposed within the neck portion of the container and further
including a channel through a central portion of the plug assembly;

a porous wick extending through the channel; and‘

a retaining ring extending outwardly from a bottom portion of the plug assembly,
wherein the retaining ring includes at least one flexible finger extending outwardly therefrom
and wherein the flexible finger allows insertion of the plug assembly through the neck portion

but prevent extraction of the plug assembly through the neck portion.

7. The refill of claim 7, wherein the flexible finger extends outwardly and

upwardly toward a top portion of the container.

8. The refill of claim 8, wherein the flexible finger extends outwardly and
upwardly at an angle of about 50 degrees from a lateral axis aligned with a lower edge of the
retaining ring.

9. The refill of claim 6, wherein the retaining ring includes a plurality of flexible
fingers.

10. The refill of claim 9, wherein the retaining ring includes twelve fingers
fingers.

11. The refill of claim 10, wherein the slit is formed at a downward angle of about

60 degrees with respect to a longitudinal axis of the wick to allow the barb to catch on the

plug assembly.

12.  The refill of claim 6, wherein the retaining ring is secured to the plug

assembly.
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13. The refill of claim 12, wherein the retaining ring is integral with the plug
assembly. '

14, A refill for a volatile material, comprising:’

a container having a reservoir portion and a neck portion;

a plug assembly disposed within the neck portion of the container and further
including a channel through a central portion of the plug assembly;

a porous wick extending through the channel, wherein the wick includes an upper
portion extending outside the container and a lower portion disposed within the reservoir
portion;

a slit formed in the lower portion of the wick, wherein the slit forms a barb that
catches on the plug assembly to prevent removal of the wick from the container; and

a retaining ring extending outwardly from a bottom portion of the plug assembly,

wherein the retaining ring prevents extraction of the plug assembly through the neck portion.

15. The refill of claim 14, wherein the retaining ring includes a plurality of
flexible fingers extending outwardly therefrom and wherein the flexible fingers allow
insertion of the plug assembly through the neck portion but prevent extraction of the plug
assembly through the neck portion.

16. The refill of claim 16, wherein the slit is formed at a downward angle of about
60 degrees with respect to a longitudinal axis of the wick to allow the barb to catch on the

retaining ring,

17. The refill of claim 17, further including a second slit formed in the wick at a
downward angle, wherein the first-named and second slits are disposed in diametrically

opposite sides of the wick.
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18. The refill of claim 14, wherein the flexible fingers extend outwardly and
upwardly toward a top portion of the container at an angle of about 50 degrees from a lateral

axis aligned with a lower edge of the retaining ring.

19.  The refill of claim 14, wherein the retaining ring is secured to the plug

assembly.

20.  The refill of claim 19, wherein the retaining ring is integral with the plug

assembly.
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