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(54) Title: ACTUATOR CAP FOR A SPRAY DEVICE
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FIG. 1

(87) Abstract: An overcap for a dispenser includes a housing
mountable on a container. The container includes a tilt-activated
valve stem with a discharge end. The discharge end of the valve
stem is adapted to be in fluid communication with a discharge
orifice of the housing. A drive unit is disposed within the housing,
wherein the drive unit includes a solenoid, a bi-metallic actuator, a
piezo-linear motor, or an electro-responsive wire, which is adapted
to impart transverse motion to the valve stem to open a valve of
the container.
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ACTUATOR CAP FOR A SPRAY DEVICE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] Not applicable

REFERENCE REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

[0002]  Not applicable

SEQUENTIAL LISTING

[0003] Not applicable

BACKGROUND OF THE INVENTION
1. Field of the Background

[0004]  The present disclosure relates generally to discharging a fluid from a spray device,
and more particularly, to an apparatus for discharging a fluid from a pressurized aerosol

container.
2. Description of the Background of the Invention

[0004] A discharge device for an aerosol container typically includes an actuator
mechanism for engaging a nozzle of the aerosol container. Conventional actuator
mechanisms include motor driven linkages that apply downward pressure to depress the
nozzle and open a valve within the container. Typically, these actuator mechanisms are
unwieldy and are not readily adaptable to be used in a stand-alone manner and a hand-held .
manner. Further, many of these actuator mechanisms exhibit a great deal of power

consumption.
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[0005] One example of a conventional actuator for an aerosol container includes a base
and a plate extending vertically therefrom. A bracket extends transversely from the plate and
is adapted to support the container. A solenoid is mounted to the bracket over a top end of
the container. A U-shaped bracket is affixed to a shaft of the solenoid and is movable
between first and second positions. When the solenoid is energized the U-shaped bracket is
forced downwardly into the second position to engage with and depress a valve stem of the
container, thereby opening a valve within the container and causing the emission of fluid

therefrom.

[0006] In another example, a device for automatically spraying a fluid from an aerosol
container includes a valve unit mounted on a top end of the container. The valve unit
includes an interiorly disposed valve and a vertically depressible valve rod for opening the
valve. A floating valve is disposed within the device and is attached to the vertically
depressible valve rod. A bi-metal member is disposed within the device and is adapted to
snappingly change its shape dependent on the level of heat provided to same. During an in
use condition, the bi-metal member forces the floating valve downwardly to open the valve

and allow the discharge of fluid from the container.

[0007]  In yet another example, a spray dispenser utilizes a-bi-metallic member to
vertically actuate a plunger or valve stem to release an aerosolized fluid from within a

container.
B

{0008] Further, a different example includes an overcap having an actuator mechanism
with a vertically actuable plunger mounted thereon. The overcap is mounted onto a top end
of an aerosol container, wherein the container includes a valve element extending outwardly
therefrom. The valve element is vertically depressible between a first closed position and a
second open position. During use, a signal is received by the actuator mechanism to cause a
solenoid to drive the plunger downwardly and vertically depress the valve stem, thereby

causing the emission of fluid through an outlet of the valve element.

[0009] In still another example, a flexible nozzle for filling containers with a fluid
includes a nozzle with four flaps. A marmen wire is integrated into each of the four flaps.

The marmen wire is made from a transformable material such as nitinol or a piezoelectric
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material. Upon the application and removal of heat or electricity to the marmen wire,
same transforms alternatively between a contracted and an extended position to regulate

the flow of fluid during a container filling process.
Object of the Invention

[0010] Tt is the object of the present invention to substantially overcome or at least

ameliorate one or more of the above disadvantages.
Summary of the Invention

[0011] There is disclosed herein an actuator for a dispenser, including a container
having a tilt-activated valve stem with a discharge orifice. A dispensing member is
disposed on a portion of the valve stem, wherein a conduit of the dispensing member is in
fluid communication with the discharge orifice of the valve stem. A drive unit is
provided having means for engaging the dispensing member to place the tilt-activated

valve stem in an operable position.

[0012] Other aspects and advantages of the present invention will become apparent

upon consideration of the following detailed description.

(0013]) DELIBERATELY LEFT BLANK.

6122662_1: TCW:KEH
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BRIEF DESCRIPTION OF THE DRAWINGS
[0014] FIG. 1 is an isometric view of one embodiment of an actuator overcap;
[0015] FIG. 2 is a front elevational view of the overcap of FIG. 1;
[0016] FIG. 3 is a rear elevational view of the overcap of FIG. I,
[0017] FIG. 4 is a right side elevational view of the overcap of FIG. 1;
[0018] FIG. 5 is a left side elevational view of the overcap of FIG. 1;
[0019] FIG. 6 is a top plan view of the overcap of FIG. 1;
[0020] FIG. 7 is an isometric view of the overcap of FIG. 1 mounted on a fluid container;

[0021] FIG. 8 is an exploded isometric view of the overcap of FIG. 1 showing a

removable cap and a bracket;

[0022] FIG. 9 is an enlarged elevational view partly in section taken along the lines 9-9 of

FIG.7 with a portion of a bracket removed for purposes of clarity;

[0023] FIG. 10 is an isometric view of the overcap of FIG. 1 with a portion of a housing

removed;

[0024] FIG. 11 is a different isometric view of the overcap of FIG. 10;
[0025] FIG. 12 isa top plan view of the overcap of FIG. 10;

[0026] FIG. 13 is a front elevational view of the overcap of FIG. 10;
[0027] FIG. 14 is a rear elevational view of the overcap of FIG. 10;
[0028]  FIG. 15 is a right side elevational view of the overcap of FIG. 10;
[0029] FIG. 16 is a left side elevational view of the overcap of FIG. 10;

[0030]  FIG. 17 is another embodiment of an overcap similar to the one depicted in FIG.

1, which includes an A.C. power connector;

[0031] FIGS. 18A and 18B illustrate pre-actuation and post actuation positions,
respectively, of a solenoid within the overcap of FIGS. 1-16, with a bracket removed from the

overcap for purposes of clarity;
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[0032]  FIG. 19 is a timing diagram illustrating the operation of the overcap of FIGS. 1-16

according to a first operational sequence;

[0033]  FIG. 20 illustrates different orientations that a solenoid may be positioned in
within the overcap of FIGS. 1-16;

[0034]  FIG. 21 illustrates another embodiment of an overcap similar to the overcap of

FIG. 20 except that the solenoid has been replaced by a bi-metallic actuator;

[0035]  FIG. 22 illustrates still another embodiment of an overcap similar to the overcap

of FIG. 20 except that the solenoid has been replaced by a piezo-linear motor;

[0036]  FIG. 23 is an isometric view of a different embodiment of an overcap that utilizes

an electro-responsive wire;

[0037]  FIG. 24 is a plan view of the overcap of FIG. 23 with a portion of the overcap

previously shown in dashed lines removed;

{0038] FIG. 25 is an isometric view of another embodiment of a device showing a frame,

a fluid container, and a solenoid;
[0039] FIG. 26 is a front elevational view of the device of FIG. 25;
[0040] FIG.27isa fight side elevational view of the device of FIG. 25; and

[0041] FIG. 28 is a top plan view of the device of FIG. 25.

DETAILED DESCRIPTION OF THE DRAWINGS

[0042]  FIGS. 1-6 depict an actuator overcap 10 having a generally cylindrical housing 20.
The housing 20 includes a base portion 22 and a removable cap 24. The base portion 22
comprises a cylindrical section 26 adapted to be retained on an upper end 28 of a
conventional aerosol container 30, which is shown in FIG. 7 and will be described in further
detail below. A post 32 extends upwardly from a top end 34 of the cylindrical section 26.
The post 32 includes a curved distal end 36 with an oval pushbutton 38 on an outer wall

_ thereof. The pushbutton 38 is further provided with a concave depression 40. A cylindrical
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rod 42 (see FIG. 8) is provided on an inner wall 44 of the post 32 generally opposite the
pushbutton 38.

[0043]  The removable cap 24 includes a cylindrical bottom portion 46, which has a
diameter substantially equal to that of the top end 34 of the cylindrical section 26. A sidewall
48 extends between the bottom portion 46 of the cap 24 and a top portion 50 thereof. The
sidewall 48 tapers outwardly about a longitudinal axis 52 of the cap 24 so that a cross-
sectional diameter of the cap 24 adjacent the bottom portion 46 is smaller than a cross-
sectional diameter of the cap 24 adjacent the top portion 50. The uniform tapering of the cap
24 is truncated by a stepped portion 5S4. The stepped portion 54 includes first and second
tapered surfaces 56, 58, respectively, that extend inwardly toward the lbngitudinal axis 52 of
the cap 24. The first and second tapered surfaces 56, 58 include first ends 60a, 60b,
respectively, disposed on opposing sides of a groove 62 adjacent the bottom portion 46 of the
cap 24. The tapered surfaces 56, 58, curve upwardly from the first ends 60a, 60b toward a
portion 64 of the cap 24 opposite the groove 62 and adjacent the top portion 50.

[0044] An upper surface 66 of the removable cap 24 is convex and is bounded by a
circular peripheral edge 68. An elliptical shaped discharge orifice 70 is centrally disposed
within the upper surface 66. A frusto-conical wall 72 depends downwardly into an interior of
the cap 24 about a periphery of the discharge orifice 70. A curved groove 74 is disposed
between the discharge orifice 70 and the peripheral edge 68. The groove 74 includes a flat
bottom 76 with a rectangular notch 78 disposed therein. An aperture 80 is also provided
between the groove 74 and the peripheral edge 68. A light transmissive rod 82 is held within
the aperture 80 by an interference fit.

[0045]  As shown in FIGS. 8-16, the base portion 22 includes a platform 90 that is
disposed on the top end 34 of the cylindrical section 26. The platform 90 is sized to
frictionally engage with the bottom portion 46 of the removable cap‘24 when the cap 24 is
attached to the base portion 22. FIG. 9 illustrates that the platform 90 comprises an inwardly
stepped portion, which includes a sidewall 94 and a top portion 96. The sidewall 94 includes
a circumferential notch 98 adapted to fittingly receive an annular portion 100 on an inner wall
102 of the cap 24 adjacent the bottom portion 46 thereof. Further, additional retention
support is provided by the groove 62, which is sized to fittingly receive the post 32 when the
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cap 24 is placed on the base portion 22. During the placement of the cap 24 on the section
26, the user aligns the groove 62 with the post 32 and slides the cap 24 downwardly until
same contacts the top end 34 of the base portion 22 and forms an interference fit with the
platform 90. A bottom end 104 of the base portion 22 is also shaped to fit on the upper end
28 of the aerosol container 30. In another embodiment of the overcap 10, the cap 24 and the
base portion 22 form an integral unit that is attached to the top of the container 30 by an
interference fit. Indeed, regardless of whether the housing 20 comprises one or more
components, the housing 20 may be retained on the container 30 in any manner known by
those skilled in the art. For example, the overcap retention structures described in U.S. Patent
Nos. 4,133,448, 5,027,982, and 5,649,645, which are herein incorporated by reference in their
entirety, may be used in connection with any of the embodiments described herein. Further,
any of the aesthetic aspects of the overcap 10 described herein may be modified in any
manner known by one skilled in the art, e,g, the stepped portion 54 could be removed or the

housing 20 could be provided with a different shape.

[0046] The overcap 10 discharges fluid from the container 30 upon the occurrence of a
particular condition. The condition could be the manual actuation of the overcap 10 or the
automatic actuation of the overcap 10 in response to an electrical signal from a timer or a
sensor. The fluid discharged may be a fragrance or insecticide disposed within a carrier
liquid, a deodorizing liquid, or the like. The fluid may also comprise other actives, such as
san_itizers, air fresheners, odor eliminators, mold or mildew inhibitors, insect repellents,
and/or the like, and/or that have aromatherapeutic properties. The fluid alternatively
comprises any fluid known to those skilled in the art that can be dispensed from a container.

The overcap 10 is therefore adapted to dispense any number of different fluid formulations.

[0047] The container 30 may be an aerosol container of any size and volume known to
those skilled in the art. However, the container 30 preferably comprises a body 140 (see FIG.
17) with a mounting cup 142 crimped to the upper end 28 thereof. The mounting cup 142 is
generally cylindrical in shape and includes an outer wall 144 that extends circumferentially
therearound. A pedestal 146 extends upwardly from a central portion of a base 148 of the
mounting cap 142. A valve assembly within the container 30 includes a valve stem 172

extending upwardly from the pedestal 146. The valve stem 172 is of the tilt-activated type
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similar to the one described in U.S. Patent No. 4,068,782, which is-herein incorporated by
reference in its entirety. When a distal end of the valve stem_172 is tilted away from the
longitudinal axis 52 of the container 30 to a sufficient degree, i.e., into an operable position,
the valve assembly is opened and the contents of the container 30 are discharged through a
discharge orifice or end (not shown) in the valve stem 172. The contents of the container 30
may be discharged in a continuous or metered dose. Further, the discharging of the contents
of the container 30 may be effected in any number of ways, e.g., a discharge may comprise a

partial metered dose or multiple consecutive discharges.

[0048] It is particularly advantageous to use a tilt-activated valve stem in connection with
the present embodiments as opposed to a vertically activated valve stem. One advantage in
using a tilt-activated valve stem is that a smaller force is required to place the valve stem in
an operable position as compared to vertically activated valve stems. Smaller activation
forces translate into decreased power consumption by the particular drive mechanism used,
which will allow for simpler, smaller, and/or less costly drive mechanisms. Further,
decreased power consumption will allow for longer power source life times. These and other
advantages will be readily apparent to one skilled in the art upon reading the present

disclosure.

[0049] As noted above, the housing 20 is adapted to be retained on the upper end 28 of
the container 30. FIG. 9 shows that the present embodiment includes recesses 180, 182
around an inner circumference 184 of the base portion 22. The recesses 180, 182 are defined
by surfaces 186a, 186b that form an interference fit with the mounting cup 142 and a neck,
respectively, of the container 30 when the base portion 22 is operably attached to the

container 30.

[0050] Turning to.ﬁgures 10-16, a bracket 200 is shown extending upwardly from the
platform 90. The bracket 200 includes a first wall 202 and a second wall 204 that is parallel
to and spaced apart from the first wall 202 to define a channel 206. A first plate 208 is
disposed between the first and second walls 202, 204 at a distal end 210 of the channel 206.
A rib 216 is provided on an outer surface 218 of the first wall 202 for the support of a printed
circuit board 230 having a control circuit disposed thereon. The second wall 204 is provided

with first and second frame members 234, 236 on opposing sides thereof. The first and
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second frame members 234, 236 are adapted to retain a D.C. power source 238 comprising a
set of three AA batteries therein. The power source 238 of the present embodiment is shown
schematically to illustrate the interchangeability of the batteries with other power sources. In
some embodiments, the AA batteries can be replaced by a rechargeable Nickel-Cadmium
battery pack having an electrical lead 242 that can be used to connect the battery pack to an
A.C. power outlet 244, such as seen in FIG. 17. In another embodiment, the D.C. power
source 238 may be entirely replaced by an A.C. power adapter having an appropriate power

transformer and A.C./D.C. converter as known to those of skill in the art.

[0051] The control circuit allows for the electrical actuation of a drive mechanism or a
drive unit 260 to cause the discharge of fluid from the container 30. FIGS. 18A and 18B
depict a switch 262 disposed on the printed circuit board 230. The switch 262 is operably
aligned with the pushbutton 38 such that the manual depression of the pushbutton 38 causes
the actuation of the switch 262. Further, a user selectable switch assembly 264 is disposed
adjacent a top portion of the printed circuit board 230. The user selectable switch assembly
264 includes a finger 266 extending upwardly therefrom. The finger 266 may be used to
select different operating modes for the circuit‘ (as discussed in greater detail below). The
finger 266 fits within the notch 78 when the cap 24 is engaged with the base portion 22 such
that a user can operatively interact with the finger 266. A light emitting diode (LED) 268
disposed on the printed circuit board 230 is positioned proximate the light transmissive rod
82 of the cap 24.

[0052] As illustrated in FIGS. 8, 9, 11, 15, 16, 18A, and 18B, a drive unit 260 in the form
of a solenoid 270 is disposed within the channel 206. In the present embodiment, the
solenoid 270 is a Ledex ® C Frame, Size CS5, D.C. operated solenoid sold by Saia-Burgess
Inc., of Vandalia, OH. However, other solenoids known to one of ordinary skill in the art
may be employed without deviating from the principles described herein. For insiance, the
solenoid 270 could be a solenoid manufactured by Tri-Tech, LLC, of Mishawaka, IN, such as
the Series 1551 Solenoid Actuator. The solenoid 270 includes a mounting brace 274 that is
attached to the first wall 202 by screws (not shown). An armature 278 extends downwardly
from the solenoid 270 toward the platform 90. In the present embodiment, the armature 278
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is substantially parallel to the valve stem 172 and the longitudinal axis 52 of the container 30.
" The armature 278 includes slots 280a, 280b at a distal end 282 thereof.

[0053] With particular reference to FIGS. 9, 12, 15, and 16, a dispensing member 290 is
shown. In the present embodiment, the dispensing member 290 comprises a cylindrical
member having top and bottom ends 294, 296 respectively. With reference to FIG. 9, when
the housing 20 is placed on the container 30, the distal end of the valve stem 172 is seated
within a circular opening (not shown) adjacent the bottom end 296 of the dispensing member
290. A bore 300 extends from the opening and through the top end 294 of the dispensing
member 290, as may be seen in FIG. 12. In other embodiments, the dispensing member 290
comprises a non-cylindrical shape and/or includes varying cross-sectional dimensions
throughout an entire or partial length of the member 290, e.g., a discharge end of the bore 300
may be narrower than other portions of the bore 300 or may be angled with respect to other
portions of the bore 300. Further, all or part of the bore 300 extending the length of the
dispensing member 290 may be cylindrical or any other shape, e.g., a discharge end of the
bore 300 adjacent the top end 295 of the dispensing member 290 may be square. The top end
294 of the dispensing member 290 is disposed adjacent to and/or within the frusto-conical
wall 72 depending from the discharge orifice 70. The dispensing member 290 is
appropriately centered to align the top end 294 of the member 290 with the discharge orifice
70. FIGS. 10, 12, and 15 show that the dispensing member 290 also includes an arm 302
extending transversely therefrom. A helical spring 304 is secured within the channel 206 by
an interference fit between the first plate 208 and a distal end 306 of the arm 302. FIGS. 9,
11, 12, and 16 depict a second arm or bell crank 308, which similarly extends transversely

from the dispensing member 290.

[0054] With reference to FIGS. 9 and 16, a distal end 310 of the bell crank 308 includes
two members 312a, 312b that define a groove 314. A connector 318 extends between the
distal end 310 of the bell crank 308 and the distal end 282 of the armature 278. The
connector 318 of the present embodiment comprises a rectangular plastic portion, however, it
is anticipated that other shapes and materials may be used. The connector 318 includes holes
on first and second ends 324, 326, respectively, thereof. A first pin 328 is inserted into the
connector 318 adjacent the first end 324 thereof and the slots 280a, 280b of the armature 278.
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Similarly, a second pin 330 is inserted into the connector 318 adjacent the second end 326
thereof and holes within the bell crank 308. Therefore, the connector 318 mechanically

connects the armature 278 to the bell crank 308.

[0055] Prior to opening the valve assembly and releasing the contents of the container 30,
the armature 278, the connector 318, and the bell crank 308 are positioned in a pre-actuation
position 332, such as shown in FIG. 18A. Preferably, when the overcap 10 is positioned in
the pre-actuation position 332, the distal end of the valve stem 172 is parallel to the
longitudinal axis 52 of the container 30. Altefnatively, the dispensing member 290 and the
valve stem 172 may be laterally displaced a distance insufficient to open the valve assembly.
When the armature 278, the connector 318, and the bell crank 308 are transitioned to an
actuation position 334, such as shown in FIG. 18B, the dispensing member 290 and the valve
stem 172 are tilted a sufficient distance away from the longitudinal axis 52 of the container
30 to fully open the valve assembly. Alternatively, the valve stem 172 may be displaced into

a partially open position when in the actuation position 334.

[0056] Turning to FIG. 18B, the actuation of the solenoid 270 with respect to the present
embodiment will now be described with greater particularity. Upon the receipt of an
actuation signal, the solenoid 270 is energized to magnetically drive the armature 278
downwardly along a path substantially parallel to the longitudinal axis 52 of the container 30.
The linear motion of the armature 278 is translated into the rotational displacement of the bell
crank 308 by the connector 318, which acts as a mechanical linkage therebetween. The
rotational displacement of the bell crank 308 causes the dispensing'member 290 to rotate
about the longitudinal axis 52. Similarly, the rotation of the dispens}ng member 290 causes
the bottom end 296 thereof to engage with and rotationally displace the valve stem 172 by
applying a force transverse to the longitudinal axis 52, thereby forcing the valve stem 172
into the actuation position 334. Upon deactivation of the solenoid 270, the armature 278 is
forced upwardly into the solenoid 270, thereby allowing the connector 318 and the bell crank
308 to return to the pre-actuation position 332 described above. Without any transverse
forces acting upon the valve stem 172 to hold same in an open state, the valve stem 172
returns to a closed position substantially parallel to the longitudinal axis 52 of the container

30 and prevents fluid discharge. The return of the valve stem 172 to the closed position may
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be effected by one or more of the spring 304, forces exerted by the mechanically linked

armature 278, and forces exerted by the valve assembly in the container 30.

[0057] It is anticipated that the solenoid 270 will be driven for an appropriate duration
and/or appropriately aisplaced to fully or partially open the valve stem 172. Specific
distances traveled by and/or the lengths of any of the elements, e.g., the armature 278, the
connector 318, and the bell crank 308, may be modified in a manner known to those skilled
in the art to adjust the mechanical relationship between the elements and to effect a partial or
complete tilting of the valve stem 172. Preferably, although not necessarily, the armature 278
is held in the discharge position for a predetermined length of time (“spraying period”). The
duration of the spraYing period is typically equal to about 170 milliseconds. Indeed, if
desired, the armature 278 could be held in the discharge position until all of the container
contents are exhausted. Further, the armature 278 may be displaced multiple times in
response to the occurrence of a single actuation signal to provide for multiple sequential
discharges. Multiple sequential discharges may be beneficial when a single discharge from a

continuously discharging container is undesirable or when intermittent discharge is desired.

[0058]  FIG. 19 depicts a timing diagram of the present embodiment that illustrates the
operation of the overcap 10 during an in use condition. Initially, the overcap 10 is energized
by moving the finger 266 from an “OFF” position to one of four operating modes 350, 352,
354, 356, (see FIGS. 18A and 18B) whereupon the overcap 10 enters a startup delay period.
Each of the four operating modes 350, 352, 354, 356 corresponds to a predetermined sleep
period between consecutive spraying periods. For example, the first operating mode 350 can
correspond to a five minute sleep period, the second operating mode 352 can correspond to a
seven and a half minute sleep period, the third operating mode 354 can correspond to a
fifteen minute sleep period, and the fourth operating mode 356 can correspond to a thirty
minute sleep period. For the present example, we shall assume the first operating mode 350
has been chosen. -Upon completion of the startup delay period, the solenoid 270 is directed to
discharge fluid from the overcap 10 during a first spraying period. The startup delay period
is preferably about three seconds long, and the spraying period is typically about 170
milliseconds long. Upon completion of the first spraying period, the overcap 10 enters a first

sleep period that lasts 5 minutes. Upon expiration of the first sleep period the solenoid 270 is
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actuated to discharge fluid during a second spraying period. Thereafter, the overcap 10 enters
a second sleep period that lasts for S minutes. In the present example, the second sleep
period is interrupted by the manual actuation of the overcap 10, whereupon fluid is dispensed
during a third spraying period. Automatic operation thereafter continues with alternating
sleep and spraying periods. At any time during a sleep period, the user can manually actuate
the overcap 10 for a selectable or fixed period of time by depressing the pushbutton 38.
Upon termination of the manual spraying operation, the overcap 10 completes the pending

sleep period. Thereafter, a spraying operation is undertaken.

[0059] In another embodiment, the switch assembly 264 may be replaced and/or
supplemented by a photocell motion sensor. Other motion detectors known to those of skill
in the art may also be utilized e.g., a passive infrared or pyro-electric motion sensor, an
infrared reflective motion sensor, an ultrasonic motion sensor, or a radar or microwave radio
motion sensor. The photocell collects ambient light and allows the control circuit to detect
any changes in the intensity thereof. Filtering of the photocell output is undertaken by the
control circuit. If the control circuit determines that a threshold light condition has been
reached, e.g., a predetermined level of change in light intensity, the control circuit develops a
signal to activate the solenoid 270. For example, if the overcap 10 is placed in a lit bathroom,
a person walking past the sensor may block a sufficient amount of ambient light from
reaching the sensor to cause the control circuit to activate the solenoid 270 and discharge a

fluid.

[0060] It is also envisioned that the switch assembly 264 may be replaced or
supplemented with a vibration sensor, an odor sensor, a heat sensor, or any other sensor
known to those skilled in the art. Alternatively, more than one sensor may be provided in the
overcap in lieu of the switch assembly 264 or in combination with same. It is anticipated that
one skilled in the art hay provide any fype of sensor either alone or in combination with the
switch assembly 264 and/or other sensors to meet the needs of a user. In one particular
embodiment, the switch assembly 264 and a sensor are provided in'the same overcap. In
such an embodiment, a user may choose to use the timer-based switch assembly 264 to

automatically operate the drive unit 260 of overcap 10, or the user may choose to use the
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sensor to detect a given event prior to activating the overcap 10. Alternatively, the overcap

10 may operate in a timer and sensor based mode of operation concurrently.

[0061] The LED 268 illuminates the light transmissive rod 82 when the overcap 10 is in
an operative state. The LED 268 blinks intermittently once every fifteen seconds during the
sleep period. Depending on the selected operating mode, the blinking frequency of the LED
268 begins to increase as a spraying period becomes imminent. The more frequent
illumination of the LED 268 serves as a visual indication that the overcap 10 is about to

discharge fluid contents into the atmosphere.

[0062] It is envisioned that the drive unit 260 can be disposed in different operable
orientations without departing from the principles described herein. As shown in FIG. 20, the
drive unit 260 may be disposed in a first position 390 so that a central axis 392 of the drive
unit 260 is perpendicular to the longitudinal axis 52 of the container 30. In another
embodiment, the axis 392 of the drive unit 260 is disposed in a second position 394 at a 45
degree angle relative to the longitudinal axis 52 of the container 30. Indeed, the drive unit
260 may be positioned in any number of orientations, wherein the axis 392 of the drive unit
260 is parallel to, perpendicular to, or at any other angle relative to the longitudinal axis 52 of
the container 30. It will be apparent to those skilled in the art how the bell crank 308 and/or
the connector 318 can be adjusted to remain in operable communication with the dispensing

member 290 and the drive unit 260.

[0063] It is also contemplated that other linkage and mechanical systems may be used to
impart rotational movement and transverse forces to the valve stem 172. For example, FIG.
20 illustrates an embodiment having the drive unit 260 disposed at a 45 degree angle relative
to the longitudinal axis of the container 30. A linkage system 400 includes first, second, and
third arms 402, 404, 406, respectively. The first arm 402 is attached to an armature 408 of
the solenoid 270 by a pin 410. The second arm 404 is attached to the first and third arms 402,
406, by pins 412 and 414, respéctively. The third arm 406 is also integrally attached to a
portion of the dispensing member 290. When the solenoid 270 is activated, the linear motion
of the armature 408 forces the first arm 402 to move downwardly and laterally toward the
dispensing member 290. The third arm 406, which is mechanically linked to the first arm
402 by the second arm 404, is rotationally displaced about the longitudinal axis 52. The
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rotational displacement of the third arm 406 in the present embodiment causes the dispensing
member 290 to tilt away from the solenoid 270 in a direction opposite to the embodiments
disclosed above. However, similar to the previous embodiments, the rotation of the
dispensing member 290 causes the bottom end 296 thereof to engage with and rotationally
displace the valve stem 172. The rotational displacement of the valve stem 172 includes
transverse force components that act upon the valve stem 172 to tilt same and open the valve
assembly within the container 30 to discharge fluid therefrom. It is envisioned that the drive
unit 260 may be angled to any degree with respect to the valve stem 172, and/or the
longitudinal axis 52 of the container 30. Further, it is also envisioned that the linkage system
400 of the present embodiment may be modified to fit within any of the overcaps shown

herein, e.g., by reducing the size of one or more of the arms 402-406.

[0064] FIG. 20 depicts yet another embodiment in which the drive unit 260 is disposed
transverse to the longifudinal axis 52 of the container 30. During an actuation sequence, the
armature 408 is directed along a path having a directional component perpendicular to the
longitudinal axis 52 of the container 30 so that in an extended position the armature 408 will
impact the dispensing member 290. Application of such a transverse force on the dispensing
member 290 will cause same to rotate about the longitudinal axis 52-‘and for the valve stem
172 to be placed in an open position, thereby allowing- discharge of the contents of the
container 30. In a different embodiment, the dispensing member 290 is removed altogether
and the armature 408 is adapted to directly impact the valve stem 172 during an actuation
sequence. In another embodiment, a linkage system (not shown) is provided between a distal

end of the armature 408 and a portion of the dispensing member 290.

[0065] In another embodiment depicted in FIG. 21, the solenoid of the drive unit 260 is
replaced with a bi-metallic actuator 460. The bi-metallic actuator 460 includes a bi-metallic
element 462, which contracts and expands in a predeterminable manner when provided with
heat. Conventional bi-metallic elements comprise at least two strips of metals, which exhibit
different thermal expansion properties. By joining two such strips of metal together, e.g., by
brazing, welding, or rivets, a bi-metallic actuator will undergo a predeterminable physical
transformation upon the application of a known level of heat. The bimetallic actuator 460

may include a self contained heat source responsive to an electrical signal from a timer or a
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sensor. For example, the control circuitry previously described herein may be adapted to
activate a heater in response to the expiration of a specified time interval. One skilled in the
art will realize that many different types of heaters may be used with the embodiments
described herein, e.g., an electric resistance heater, such as a metal oxide resistor, may be

used with the bi-metallic actuator 460.

[0066] In the present embodiment, when a known level of heat is provided to the bi-
metallic actuator 460, a distal end 464 of the bi-metallic element 462 bends in a direction
substantially transverse to the longitudinal axis 52 of the container 30 and a longitudinal axis
466 of the actuator 460. For example, in the present embodiment the bi-metallic element 462
is secured to the bell crank 308 by a pin 468. When the bi-metallic element 462 bends upon
the application of heat, the distal end 464 of the element 462 bends in a transverse direction
toward the circuit board 230. The bending of the bi-metallic element 462 causes the
rotational displacement of the bell crank 308 and the dispensing member 290 toward the
control circuit 230. Rotation of the dispensing member 290 will cause the discharge of fluid
from the container 30 in a similar manner as discussed above. When the supply of heat is
terminated or a cooling operation is undertaken, the bi-metallic element 462 curves back to a
pre-actuation position similar to that shown in FIG. 21. It is intended that the bi-metallic
actuator 460 be used in conjunction with any of the methodologies and structures disclosed
herein. Further, the bi-metallic actuator 460 may be similarly placed in any number of
positions within the overcap 10, e.g., FIG. 21 depicts the bi-metallic actuator 460 disposed in

a manner parallel to and perpendicular to the longitudinal axis 52.

[0067] In another embodiment illustrated in FIG. 22, the solenoid of the drive unit 260 is
replaced with a piezo-linear motor 470. The piezo-linear motor 470 includes a piezoelectric
element 472, which contracts and expands linearly in a predeterminable manner when
provided with a specific level of electricity. Conventional piezoelectric actuators are
manufactured by stacking a plurality of piezoelectric plates or disks, wherein the stack of
plates or disks expands linearly in a direction parallel to an axis of the stack. The piezo-linear
motor 470 of the present embodiment may comprise a motor similar to the one manufactured
by Physik Instrumente GmbH & Co., of Karlruhe, Germany. It is also anticipated that other

piezoelectric devices known to those skilled in the art may be used with the embodiments
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disclosed herein, e.g., a piezoelectric tube actuator may be used with the embodiments

disclosed herein.

[0068] In the present embodiment, when a known voltage is applied to the piezoelectric
element 472, same linearly expands in a direction parallel to a longitudinal axis 474 of the
piezo-linear motor 470. A distal end of the piezoelectric element 472 is attached to the bell
crank 308 by a pin 476. Expansion of the piezoelectric element 472 causes same to impact
the bell crank 308 and cause rotational displacement of the dispensing member 290 in a
similar manner as described above in connection with the other embodiments.
Deenergization of the piezo-linear motor 470 allows the piezoelectric element 472 to contract
and for the dispensing member 290 and the valve stem 172 to return to a non-actuation
position, such as shown in FIG. 22. It is intended that the piezo-linear motor 470 be used in
conjunction with any of the methodologies and structures disclosed herein. Further, the
piezo-linear motor 470 may be similarly placed in any number of positions within the
overcap 10, e.g., FIG. 22 shows the piezo-linear motor 470 being parallel to the longitudinal

axis 52, perpendicular to the axis 52, and at a 45 degree angle relative to the axis 52.

[0069] In yet another embodiment, which is depicted in FIGS. 23 and 24, the drive unit
260 is replaced by an electro-responsive wire 480, e.g., a shape memory alloy (SMA). In the
present embodiment, the SMA is a nickel-titanium alloy, which is sold under the brand name
Muscle Wire® by Mondo-tronics, Inc., of San Rafael, CA. The electro-responsive wire 480
contracts and expands in a predictable manner when supplied with a known level of heat.
When the electro-responsive wire 480 is connected to an electrical power source, the

resistance of the wire 480 generates the heating that is required to deform the wire 480.

[0070]  In the present embodiment, wire mounts 482a and 482b are provided on an inner
surface 484 of a cap 486. The cap 486 includes a bottom end 488 that is adapted to retain the
cap 486 on the upper end 28 of the container 30. The electro-responsive wire 480 includes a
first end 490, which is wrapped around the wire mount 482a and a second end 492 that is
wrapped around the wire mount 482b. However, in other embodiments the electro-
responsive wire 480 is affixed mechanically or through other means to the wire mounts 482a,
482b. In a pre-actuation position, the electro-responsive wire 480 is spaced apart from the

valve stem 172 or is in contact with the valve stem 172 to a degree insufficient to open the
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valve assembly of the container 30. Upon receipt of an activation signal, the electro-
responsive wire 480 contracts and imparts a transverse motion to the valve stem 172
sufficient to fully or partially open the valve assembly. It is anticipated that in other
embodiments the wire mounts 482a, 482b may be spaced closer to or farther from the valve
stem 172 on the surface 486. Further, it is also contemplated that the wire mounts 482a, 482b
may be spaced closer to one another about an outer periphery of the surface 486, which in
some embodiments will increase the transverse displacement of the valve stem 172. In a
different embodiment, the electro-responsive wire 480 contacts a dispensing member (not
shown) that is in fluid communication with the valve stem 172 instead of contacting the valve
stem 172 directly, e.g., a member similar to the dispensing member 290 discussed above.
Deenergerzation of the electro-responsive wire 480 causes same to expand back to a pre-
actuation position, thereby allowing the valve stem 172 to return to a pre-actuation position.
The contraction and expansion sequence of the electro-responsive wire 480 may be controlled
by a circuit in a similar fashion to any of the operational methodologies discussed above.
Further, structural components of the present embodiment such as the shape of the cap 486,
the placement of a discharge orifice 494, or how the cap 486 is retained on the container 30,
may be modified in light of the embodiments described herein. Likewise, it is anticipated
that any of the embodiments described herein may be modified to include the inner surface

484 or any other structure disclosed herein with respect to the present embodiment.

[0071] In another embodiment depicted in FIGS. 25-28, the container 30 is placed within
a device 500 having a frame 550. The frame 550 includes a base portion 552 and a tapered
cylindrical wall 554. A recess 556 is provided within the base portion 552, which is adapted
to receive the container 30 therein. A column 558 is integral with and extends upwardly from
the base portion 552. The column 558 extends beyond a greatest longitudinal extent of the
container 30. An overhang portion 560 extends perpendicularly from the column 558 at a top
end 562 thereof and is suspended above a portion of the base portion 552. A solenoid 564
with an armature 566, which may be similar to the solenoid 270 described above, is mounted
within an opening 568 provided in the overhang portion 560. A ﬁnge‘r 570 extends from the
column 558 and is clémped onto the neck of the container 30 to hold same substantially

parallel to the column 558. The armature 566 extends downwardly toward the container 30
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and is provided with a hole 572 in a distal end 574 thereof. The armature 566 is substantially
parallel to the valve stem 172 extending upwardly from the container 30. A member 576,
which may be similar to the dispensing member 290 discussed above, is in fluid
communication with the valve stem 172 and extends upwardly toward the armature 566. The
member 576 also includes an arm 578 extending substantially transversely therefrom. A rigid
U-shaped wire 580 includes first and second legs 582, 584, wherein the first leg 582 is
retained within the hole 572 of the armature 566 and the second leg 584 is retained within an

opening 588 in the arm 578.

[0072] During an operational sequence, which may include any of the operational
sequences or methodologies described herein, a control circuit (not shown) within the frame
550 generates an electrical signal in response to an elapsed timer, or sensor input, or manual
actuation. The signal ihitiates movement of the armature 566 along a path substantially
parallel to the longitudinal axis 52 of the container 30. The U-shaped wire 580, which
operates in a similar manner as the connector 318 described above, causes the linear motion
of the armature 566 to translate into a rotational displacement of the arm 578 and the member
576. The rotational displacement of the member 576 causes transverse forces to act upon the
valve stem 172. As dfscussed above, the application of sufficient transverse forces to the
valve stem 172 causes the valve assembly of the container 30 to open and discharge fluid into

the atmosphere.

[0073] Any of the embodiments described herein may be modified to include any of the
structures or methodologies disclosed in connection with different embodiments. Further, the
present disclosure is not limited to aerosol containers of the type specifically shown. Still
further, the overcaps of any of the embodiments disclosed herein may be modified to work

with any type of aerosol container.

INDUSTRIAL APPLICABILITY

[0074])  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 skilled in the
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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.
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CLAIMS

1. Anovercap for a dispenser, the overcap comprising an actuator for a dispenser, the
actuator comprising:

a container having a tilt-activated valve stem with a discharge orifice;

a dispensing member disposed on a portion of the valve stem, wherein a conduit of
the dispensing member is in fluid communication with the discharge orifice of the valve
stem; and

a drive unit having means for engaging the dispensing member to place the tilt-
activated valve stem in an operable position, wherein the means for engaging the

dispensing member includes a mechanical linkage.
2.  The overcap of claim 1, wherein the drive unit includes a solenoid.

3. The overcap of claim 1, wherein the drive unit includes at least one of a bi-metallic

actuator, a piezo-linear motor, and an electro-responsive wire.

4.  The overcap of claim 1, wherein placement of the tilt-activated valve stem in an

operable position causes a continuous dose of fluid to be discharged from the container.

5. The overcap of claim 1, wherein the dispensing member and the drive unit are

disposed within an overcap attached to the container.

6. The overcap of claim 1, wherein a longitudinal axis of the drive unit is disposed

parallel to a longitudinal axis of the container.

7.  The overcap of claim 1, comprising:

a housing adapted to be mounted on the container, wherein the housing includes a
discharge orifice;

wherein the conduit of the dispensing member is in fluid communication with the
discharge orifice of the housing; and

the drive unit is disposed within the housing,

wherein the drive unit means for engaging the dispensing member includes a

solenoid having an armature adapted to impart transverse motion to the dispensing

6122662_1. TCW:KEH
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member, and wherein the armature is adapted to move along a path substantially parallel

to a longitudinal axis of the housing.

8. The overcap of claim 7, wherein the longitudinal axis of the housing is parallel to a

longitudinal axis of the container.

9.  The overcap of claim 1, comprising:

a housing adapted to be mounted on the container, wherein the housing includes a
discharge orifice;

the conduit of the dispensing member is in fluid communication with the discharge
orifice of the housing; and

the drive unit is disposed within the housing,

wherein the drive unit means for engaging the dispensing member includes a
solenoid with an armature, and wherein motion of the armature is translated into
rotational displacement of the dispensing member by a mechanical linkage provided

between the armature and the dispensing member.

10.  The overcap of claim 9, wherein the mechanical linkage includes at least one of a

bell crank, a connector, an arm, or a pin.

11.  The overcap of claim 9, wherein the mechanical linkage includes a connector

having a first hole and a second hole provided therein.

12.  The overcap of claim 11, wherein a distal end of the armature includes a slot, and

wherein a first pin extends through the slot and the first hole of the connector.

13.  The overcap of claim 12, wherein the dispensing member includes a bell crank
extending therefrom, and wherein a second pin extends through a hole in the bell crank

and the second hole of the connector.

14. The overcap of claim 13, wherein actuation of the solenoid causes the connector to
rotationally displace the bell crank, thereby causing the rotational displacement of the

dispensing member.

6122662_1: TCW:KEH
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15.  An overcap for a dispenser, substantially as hereinbefore described with reference

to the accompanying drawings.

Dated: 3 September 2012
S. C. Johnson & Son, Inc.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON

6122662_1: TCW:KEH
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