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the can. The actuator cap (10) has a recess (50) that engages an engagement land of the cradle and an actuator arm (52) that is so
located as to be movable by an actuation pin located in the engagement land. By such movement, the can’s valve can be activated
a and its contents released. A method is also disclosed for activating a pressurized, axially extending can (12) having a forwardly
presenting valve while the can (12) is held in predetermined radial orientation within a sprayer device.



w0 03/024836 A1 I 000 000D R

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.



10

15

20

25

30

WO 03/024836 PCT/US02/29120

Actuator Cap for Radially Locating a Can in a Holding Device

CROSS-REFERENCE TO RELATED APPLICATIONS

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

[0001] Not Applicable

BACKGROUND OF THE INVENTION

[0003] . The present invention relates to devices for holding and activating aerosol or
other cans or containers of pressurized contents. Examples of such devices include holders
at the end of extender handles intended to allow a user to active a can via a mechanical
linkage while holding it at some distance.

[0004] If the can to be used in such a holder is equipped with an actuator cap that is
designed to be activated by moving a structure that must be accessed only from one point
around the circumference of the cap, it is necessary that the actuator cap always fit in the
holder in only one radial orientation. For example, if an actuator arm extends across the
actuator cap and is designed to be moved by pressing one end of the arm, the point at which
it is to be pressed must be carefully aligned with the mechanical part intended to press it.
Similarly, if an actuator cap is designed to deliver a spray pattern directed to one side or in
a fan or other specific spray pattern, ensuring the orientation of the pattern also requires a
consistent radial orientation of the actuator cap in the holder. Furthermore, if the spray is to
be delivered essentially axially with respect to the can, the structures that hold and orient
the can must not be allowed to block the spray.

[0005] There are a variety of means of holding aerosol or other pressurized cans in

holders, but the actuator cap of the invention is intended to address the combined problems
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of providing structures to aid in retaining a can in a holder, radially orienting the can in a
precise way within the holder, allowing it to be activated via specific means, and avoiding

interference with a substantially axial spray delivery.
BRIEF SUMMARY OF THE INVENTION

[0006] The invention provides an actuator cap for use with a pressurized can, the
can being axially extended and having a rear end and a front end, the front end having a
forwardly presenting valve. The actuator cap is axially extended relative to the can and is
attached to the forward end of the can.

[0007] The can is intended to be held in a sprayer device that has a cradle for
holding the can, the cradle extending axially between a front and rear end with respect to
the can held therein. An example of a suitable sprayer device is described in U.S. Patent
Application Serial No. 09/951,632, filed September 14, 2001 (if the sprayer device shown
therein is somewhat modified by removal of the cleaning attachment located at the sprayer
end of that device). The disclosure of this patent application and all other publications
referred to herein are incorporated herein by reference as if fully set forth.

[0008] The cradle has a cradle stbp surface at its front end to limit frontward axial
motion of the can and a can clamp for retaining the can against the cradle stop surface. The
cradle stop surface further has an engagement land extending rearwardly from the cradle
stop surface, with an actuation pin located within the engagement land and selectively
moveable by a user to protrude rearwardly therefrom to activate the actuator cap. The
engagement land may be a unitary structure, or it may be a combination of two or more
structures that, collectively, define the engagement land. The term "actuation pin" is not
intended to suggest any particular shape and thus may well not be rod-shaped. Instead, the
actuation pin may have any convenient cross-sectional shape so long as it presents a contact
point that can interact with the actuator cap.

[0009] The actuator cap includes a can attachment structure for attaching the
actuator cap to the can's front end. One conventional example of a pressurized can is a

common aerosol can. Such cans typically have sides and a top, the can top being attached
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to the sides at a seam that is called the can chime. Conventional aerosol cans also typically
have a central valve, located within a valve cup. The valve cup is attached to the can top at
a valve cup rim. It is well known in the art to attach actuator caps to aerosol cans by
resilient, snap-on features that grasp either the chime or the valve cup rim. Without
limitation, such attachment techniques are examples of can attachment structures
appropriate for use with the actuator cap of the invention. Chime attachment is preferred as
providing a structure that avoids obstructing the remainder of the actuator cap's interior
features.
[0010] The actuator cap includes a recess to receive the engagement land to aid in
retaining the can in the cradle and in locating the actuator cap in a radially pre-determined
orientation with respect to the cradle. The actuator cap also includes a valve activator. The
valve activator has an internal passage and engages the valve in sealing relation, the valve
activator activating the valve when moved, preferably when moved rearwardly, causing the
release of can contents through the internal passage. An actuator arm is so located as to
extend rearwardly of and align with the actuation pin when the engagement land is received
in the recess, the actuator arm being capable of moving, preferably rearwardly, when a user
moves the actuation pin to thereby move the valve activator and activate the valve.
[0011] Although it is preferred that the structures of the actuator cap be unitarily
formed, for example by conventional injection molding techniques well known in the art, it
is also possible to form various of the structures as independent but interacting pieces. For
example, it is preferred that the actuator arm be attached to the remainder of the actuator
cap via a living hinge. However, a separate actuator arm can be provided and aitached to
the remainder of the actuator cap via a snapped-together hinge or other means. Similarly, it
is preferred to form the valve activator as a unitary part of the actuator arm. However, the
valve activator can be a separate part, such as a conventional aerosol actuator button, which
is contacted by the actuator arm without being co-molded as a part of the actuator arm.
[0012] In a preferred embodiment, when the can's valve has a forwardly extending
valve stem, the valve activator comprises a rearwardly open valve socket, the valve socket
connecting with the internal passage, which extends forwardly to supply can contents to an

exit orifice from which the can contents may be dispensed when the valve is activated. But
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when the can's valve is a female valve, the valve activator comprises a rearwardly
extending tube that engages the valve when the actuator cap is in place on the can, the tube
having an internal passage extending forwardly to supply can contents to an exit orifice
from which the can contents may be dispensed when the valve is activated.
[0013] Preferably, the actuator arm extends transversely with respect to the actuator
cap and is attached to the remainder of the actuator cap by a living hinge. While the hinge
can be at either end of the actuator arm, the preferred point of attachment is at a point
remote from the recess, to gain advantageous leverage. The actuator arm has a forwardly
facing surface within the recess that is located behind and preferably adjacent to the
rearwardmost extension of the engagement land when the can is held in the cradle to
receive the actuation pin when a user moves the actuation pin rearwardly.
[0014] In one aspect, a slot extends radially in the actuator cap, outwardly from the
recess, providing an unobstructed opening from the side of the actuator cap,
communicating with the recess. The actuator arm then can extend transversely with respect
to the actuator cap, one end of the abtuator arm being adjacent the slot.
[0015] Preferably, the recess has inwardly slanting guide surfaces to aid in correctly
locating the engagement land in the recess when the actuator cap is in position within the
cradle. It is also preferred that the recess be adjacent to one side of the actuator cap, with
the exit orifice of the valve activator being on the axis of the cap, thus being located
between the recess and the side of the actuator cap opposite to the recess. By this
arrangement, it is possible to hold the can by interaction of the recess and the engagement
land, both located to one side of the exit orifice, without the necessity of any actuator or
cradle structures that would obstruct an axial discharge of can contents from the exit
orifice.
[0016] The method of the invention is a method for activating a pressurized, axially
extending can having a forwardly presenting valve while the can is held in pre-determined
radial orientation within a sprayer device that has a cradle for holding the can, the cradle
extending axially between a front and rear end with respect to the can held therein, the
cradle having a cradle stop surface at its front end to limit frontward axial motion of the can

and a can clamp for retaining the can against the cradle stop surface, the cradle stop surface
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further having an engagement land extending rearwardly from the cradle stop surface with
an actuation pin located within the engagement land and selectively moveable by a user to
protrude rearwardly therefrom. The method includes a first step of providing, mounted on
the can's front end, an actuator cap having a recess to receive the engagement land to aid in
retaining the can in the cradle and in locating the actuator cap in a radially pre-determined
orientation with respect to the cradle; a valve activator having an internal passage ending in
an exit orifice, the valve activator engaging the valve in sealing relation and activating the
valve when moved rearwardly, causing the release of can contents through the internal
passage and out the exit orifice; and an actuator arm so located as to extend rearwardly of
and align with the actuation pin when the engagement land is received in the recess, the
actuator arm being capable of moving rearwardly when a user moves the actuation pin to
move the valve activator and activate the valve. The second step of the method is placing
the can in the cradle with the engagement land inserted into the recess and securing the can
in the cradle by use of the can clamp. The final step is moving the actuation pin rearwa:rdly
to activate the valve.
[0017] Preferably, the step of providing an actuator cap mounted on the can's front
end includes providing a slot extending radially outward from the recess, forming an
unobstructed opening from the side of the actuator cap, communicating with the recess; and
providing an actuator arm extending transversely with respect to the actuator cap, one end
of the actuator arm being radially aligned with the slot, the actuator arm having a forwardly
facing surface within the recess that is located rearwardly of and aligned with the actuation
pin when the engagement land is received in the recess.
[0018] - In another aspect, the pressurized can assembly of the invention is suitable
for use in a sprayer device that has a cradle for holding a can, the cradle extending axially
between a front and rear end with respect to a can held therein, and having a cradle stop
surface at its front end to limit frontward axial motion of the can, the cradle stop surface
further having an engagement land extending rearwardly from the cradle stop surface, with
an actuation pin located within the engagement land and selectively moveable by a user to
protrude rearwardly therefrom. The pressurized can assembly includes a pressurized can

having a front end and a rear end, the front end having a forwardly presenting valve. An
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actuator cap is attached to the front end of the can and has a recess of a size and shape

sufficient to receive the engagement land in mating relation. The actuator cap also has a

. valve activator for engaging the valve in sealing relation, the valve activator having an

internal passage communicating with an exit orifice. The valve activator is capable of
activating the valve when moved, causing the release of can contents through the internal
passage to the exit orifice. The actuator cap also includes an actuator arm so located as to
extend rearwardly of and align with the actuation pin when the engagement land is received
in the recess, the actuator arm being capable of moving when a user moves the actuation

pin to move the valve activator and activate the valve.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Fig. 1 is a perspective view of an actuator cap of the invention from above.
[0020] Fig. 2 is a perspective view of an actuator cap of the invention from beneath.
[0021] Fig. 3 is a perspective view of a conventional aerosol can with the actuator

cap shown in position for attachment.

[0022] Fig. 4 is a perspective view of a sprayer device for use with the actuator cap
of the invention.
[0023] Fig. 5 is a perspective view from above and to the rear of a broken away

portion of the cradle of the sprayer device, showing the forward parts of the cradle.
DETAILED DESCRIPTION OF THE INVENTION

[0024] Turning now to the drawings, wherein like reference numbers refer to like
and corresponding parts throughout the several views, an actuator cap for radially locating
a can in a holding device is shown from above generally at 10 in Fig. 1 and from beneath in
Fig. 2. The actuator cap 10 is adapted for use with a conventional pressurized or aerosol-
type can of the kind shown generally at 12 in Fig. 3. The can 12 has a rear end 14 and a
front end 16, with sides 18 and a can top 20. The can sides 18 and top 20 are joined

together at a seam commonly called the can's chime 22. The can 12 shown also has a valve
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24 in a valve cup 26 that is joined to the can top 20 at a seam commonly referred to as the
valve cup rim 28. : ]
[0025] The actuator cap 10 has a downwardly extending side wall 30 that defines a
substantially hollow interior space. Retention detents 32 are formed in the inner surface of
the side wall 30 and are sized to resiliently clip over the chime 22, the retention detents
thus serving as a can attachment structure for attaching the actuator 10 to the front end 16
of a can. Those skilled in the art will recognize the retention detents 32 to be an example of
a number of standard can attachment structures for actuator caps, some attaching at the
chime 22, others attaching to the valve cup rim 28 or elsewhere on a can 12, all of which
alternatives and their equivalents being included within the breadth and scope of the
invention.
[0026] The actuator cap 10 and can 12 are designed to be held in a sprayer device
such as that shown generally at 34 in Fig. 4. The sprayer device 34 allows remote
activation of a pressurized can and is merely an example of a sprayer device, of course,
other sprayer devices being possible with varying purposes and features. The sprayer
device 34, as can be seen in Fig. 5, has a cradle 36 for holding the can, the cradle extending
axially between the cradle's front end 38 and rear end 40. The cradle 36 has a cradle stop
surface 42 at its front end 38 to limit frontward axial motion of the can 12. The cradle 36
also has a can clamp 44 for retaining the can 12 against the cradle stop surface 42. An
engagement land 46 extends rearwardly from the cradle stop surface 42, with an actuation
pin 48 located within the engagement land and selectively moveable by a user to protrude
rearwardly therefrom to activate the actuator cap 10, as described, below.
[0027] The actuator cap 10 has a forwardly facing recess 50 sized and shaped to
receive the engagement land 46 in radially substantially unmoving relation. Once the can
is in place in the cradle 36, the recess 50 preferably at least partially encloses the
engagement land 46, thus resisting the sideways removal of the can 12. This aids in
retaining the can 12 in the cradle 35 and also serves to locate the actuator cap 10 in a
radially pre-determined orientation with respect to the cradle. It is preferred that the recess
50 have inwardly slanting guide surfaces 51 to aid in locating the engagement land 46 in

the recess when the actuator cap 10 is placed in position within the cradle 36.



10

15

20

25

30

WO 03/024836 PCT/US02/29120
-8-

[0028] The actuator cap 10 has an actuator arm 52 that extends rearwardly of and is
aligned with the actuation pin 48 when the engagement land 46 is received in the recess 50.
An end of the actuator arm 52 is joined to the remainder of the actuator cap 10 in hinged
relation so that the actuator arm can move when a user moves the actuation pin 48. The
actuator cap 10 includes a valve activator 54 capable of engaging the valve 24 in sealing
relation. Preferably the valve activator 54 is unitarily formed with the actuator arm 52, as
is illustrated in the Figures, although the valve activator may alternatively be formed as a
separate piece. The valve activator 54 has an internal passage (not shown) ending in an exit
orifice 56.
[0029] When the valve activator 54 is moved, by action of the actuation pin 48, the
valve activator engages and activates the valve 24, causing the release of can contents
through the internal passage and out the exit orifice 56. Preferably, the valve 24 activates
by rearward movement of the valve activator 54, but a valve that activates by being tipped
to one side is also possible, both types of valves being commonly available and it being
possible to achieve either motion in the valve activator by selection of the point of hinge
location and other conventional means well known to those skilled in the art. Preferably
the valve 24 is a male valve having a valve stem 58 that extends forwardly and axially to be
engaged by the valve activator 54. However, female valves are also well known in the art
and can be used alternatively, with structures appropriate to activate such a valve being
included in the valve activator 54.
[0030] Preferably, the actuator arm 52 extends transversely with respect to the
actuator cap 10 and is attached to the remainder of the actuator cap by a living hinge 60 at a
point remote from the recess 50. While hinged attachment elsewhere is also possible, the
preferred attachment provides convenient leverage for activating a centrally located valve
24. In the preferred embodiment, ribs such as the ribs shown at 61 in Fig. 2, are formed in
the under side of the actuator arm 52 to stiffen it.
[0031] The actuator arm 52 has a forwardly facing surface 62 located within the
recess 50, preferably rearward to the rearwardmost extension of the engagement land 46
when the can 12 is held in the cradle 36 and in any event rearward of the actuation pin 48

before the actuation pin is moved, the forwardly facing surface 62 receiving the actuation
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“ pin when a user moves the actuation pin rearwardly. It is preferred that the recess 50 be

located adjacent to one side of the actuator cap 10 and the valve activator 54 be on the axis
of the cap, thus located between the recess and the side of the actuator cap opposite to the
recess. This arrangement allowé the actuator cap 10 to be held in the cradle 35 without the
need for any cradle parts to block the discharge of can contents from the exit orifice 56 of
the valve activator 54.

[0032] To even more securely radially position the actuator cap 10 within the cradle
36, a secondary land 65 can be provided, extending rearwardly from the cradle stop surface
42. Preferably the secondary land 65 extends radially outwardly from the engagement land
46 at a point opposite the actuation pin 48. The actuator cap 10 then includes a slot 66 that
extends radially outward from the recess 50, communicating with the recess and sized so as
to engage the secondary land 65 in mating relation when the actuator cap 10 and can 12 are
in place within the cradle 36. The actuator arm 52 then preferably extends transversely
across the actuator cap 10, with one end of the actuator arm being adjacent the slot 66.
[0033] The actuator cap 10 of the invention can be manufactured by injection
molding from plastics conventionally used for aerosol actuator caps. The practical methods
of use of the actuator cap 10 are described, above.

[0034] The preceding description is merely of preferred embodiments of the
invention. One skilled in the art will readily apprehend alternative embodiments that
nevertheless fall within the scope and breadth of the invention. Thus, the claims should be

looked to in order to understand the full scope of the invention.
INDUSTRIAL APPLICABILITY

[0035] An actuator cap, together with the means for its manufacture and use, is

disclosed for practical application in the described use circumstance.
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CLAIMS:

1. An actuator cap for use with a pressurized can, the can having a rear end and a front end,
the front end having a forwardly presenting valve, the can being holdable in a sprayer
device that has a cradle for holding a can, the cradle extending axially between a front and
rear end with respect to a can held therein, and having a cradle stop surface at its front end
to limit frontward axial motion of the can, the cradle stop surface further having an
engagement land extending rearwardly from the cradle stop surface, with an actuation pin
located within the engagement land and selectively moveable by a user to protrude
rearwardly therefrom to activate the actuator cap, the actuator cap being axially extended
relative to the can and comprising:

a.  acan attachment structure for attaching the actuator cap to the can's front end;

b.  arecess of a size and shape sufficient to receive the engagement land in mating
relation;

c.  avalve activator for engaging the valve in sealing relation and having an internal
passage communicating with an exit orifice, the valve activator activating the
valve when moved, causing the release of can contents through the internal
passage to the exit orifice;

d.  an actuator arm so located as to extend rearwardly of and align with the actuation
pin when the engagement land is received in the recess, the actuator arm being
capable of moving when a user moves the actuation pin to move the valve

activator and activate the valve.

2. The actuator cap of claim 1 wherein the can's valve has a forwardly extending valve
stem and the valve activator comprises a rearwardly open valve socket, the valve socket

communicating with the internal passage.

3. The actuator cap of claim 1 wherein the valve activator is unitarily formed with the

actuator arm.
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4. The actuator cap of claim 1 wherein the actuator arm extends transversely with respect

to the actuator cap and is attached to the remainder of the actuator cap by a living hinge.

5. The actuator cap of claim 1 wherein the actuator arm extends transversely with respect
to the actuator cap and is attached to the remainder of the actuator cap by a living hinge at a

point remote from the recess.

6. The actuator cap of claim 1 wherein the actuator arm has a forwardly facing surface
located within the recess, the forwardly facing surface being located rearward to the
rearwardmost extension of the engagement land when the can is held in the cradle to

receive the actuation pin when a user moves the actuation pin rearwardly.

7. The actuator cap of claim 1 wherein a slot extends radially outward from the recess,
providing an unobstructed opening from the side of the actuator cap, communicating with

the recess.

8. The actuator cap of claim 7 wherein the actuator arm extends transversely with respect

to the actuator cap, one end of the actuator arm being adjacent the slot.

9. The actuator cap of claim 1 wherein the actuator cap is designed for use with a can
having a can chime, and the can attachment structure for attaching the actuator cap to the

can's front end attaches to the can chime.

10. The actuator cap of claim 1 wherein the actuator cap is designed for use with a can
having a valve cup rim, and the can attachment structure for attaching the actuator cap to

the can's front end attaches to the valve cup rim.

11. The actuator cap of claim 1 wherein the recess has inwardly slanting guide surfaces to
aid in locating the engagement land in the recess when the actuator cap is in position within

the cradle.
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12. The actuator cap of claim 1 wherein the recess is adjacent to one side of the actuator
cap and the valve activator is on the axis of the cap, thus located between the recess and the

side of the actuator opposite to the recess.

13. An actuator cap for use with a pressurized can, the can having a rear end and a front
end, the front end having a forwardly presenting valve, the can being holdable in a sprayer
device that has a cradle for holding the can, the cradle extending axially between a front
and rear end with respect to the can held therein, and having a cradle stop surface at its
front end to limit frontward axial motion of the can, the cradle stop surface further having
an engagement land extending rearwardly from the cradle stop surface with an actuation
pin located within the engagement land and selectively moveable by a user to protrude
rearwardly therefrom to activate the actuator cap, the actuator cap being axially extended
relative to the can and comprising:

a.  acan attachment structure for attaching the actuator cap to the can's front end,;

b.  arecess to receive the engagement land to aid in retaining the can in the cradle
and in locating the actuator cap in a radially pre-determined orientation with
respect to the cradle;

c.  aslot extending radially outward from the recess providing an unobstructed
opening from the side of the actuator cap, communicating with the recess;

d.  avalve activator for engaging the valve in sealing relation, the valve activator
activating the valve when moved rearwardly, causing the release of can contents;

e.  an actuator arm extending transversely with respect to the actuator cap, one end of
the actuator arm being radially aligned with the slot, the actuator arm having a
forwardly facing surface within the recess that is located rearwardly(of and
aligned with the actuation pin when the engagement land is received in the recess,
the actuator arm being capable of moving rearwardly when a user moves the
actuation pin to contact the forwardly facing surface to move the valve activator

and activate the valve.
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14. The actuator cap of claim 13 wherein the valve activator is unitarily formed with the
actuator arm, and the actuator arm is attached to the remainder of the actuator cap by a

living hinge at a point remote from the recess.

15. A method for activating a pressurized, axially extending can having a forwardly
presenting valve while the can is held in pre-determined radial orientation within a sprayer
device that has a cradle for holding the can, the cradle extending axially between a front
and rear end with respect to the can held therein, the cradle having a cradle stop surface at
its front end to limit frontward axial motion of the can and a can clamp for retaining the can
against the cradle stop surface, the cradle stop surface further having an engagement land
extending rearwardly from the cradle stop surface with an actuation pin located within the
engagement land and selectively moveable by a user to protrude rearwardly therefrom, the
method comprising the steps of:

a.  providing, mounted on the can's front end, an actuator cap having

i arecess to receive the engagement land to aid in retaining the can in the
cradle and in locating the actuator cap in a radially pre-determined
orientation with respect to the cradle;

ii.  avalve activator for engaging the valve in sealing relation, the valve
activator activating the valve when moved rearwardly, causing the release of
can contents;

i, an actuator arm so located as to extend rearwardly of and align with the
actuation pin when the engagement land is received in the recess, the
actuator arm being capable of moving rearwardly when a user moves the
actuation pin to move the valve activator and activate the valve;

b.  placing the can in the cradle, with the engagement land inserted into the recess
and securing the can in the cradle by use of the can clamp; and

c. moving the actuation pin rearwardly to activate the valve.
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16. The method of claim 15 wherein the step of providing an actuator cap mounted on the
can's front end includes providing:
a. - aslot extending radially outward from the recess, forming an unobstructed
opening from the side of the actuator cap, communicating with the recess;
b.  an actuator arm extending transversely with respect to the actuator cap, one end of
the actuator arm being radially aligned with the slot, the actuator arm having a
forwardly facing surface within the recess that is located rearwardly of and

aligned with the actuation pin when the engagement land is received in the recess.

17. A pressurized can assembly suitable for use in a sprayer device that has a cradle for
holding a can, the cradle extending axially between a front and rear end with respect to a
can held therein, and having a cradle stop surface at its front end to limit frontward axial
motion of the can, the cradle stop surface further having an engagement land extending
rearwardly from the cradle stop surface, with an actuation pin located within the
engagement land and selectively moveable by a user to protrude rearwardly therefrom, the
pressurized can assembly comprising:

a. apressurized can having a front end and a rear end, the front end having a

forwardly presenting valve;

b.  an actuator cap attached to the front end of the can and having

i.  arecess of a size and shape sufficient to receive the engagement land in
mating relation;

ii. avalve activator for engaging the valve in sealing relation and having an
internal passage communicating with an exit orifice, the valve activator
activating the valve when moved, causing the release of can contents
through the internal passage to the exit orifice; and

iii. an actuator arm so located as to extend rearwardly of and align with the
actuation pin when the engagement land is received in the recess, the
actuator arm being capable of moving when a user moves the actuation pin

to move the valve activator and activate the valve.
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