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SPRAY TIP STORAGE
BACKGROUND

The present invention relates generally to fluid spraying systems. More
particularly, the invention relates to a tip storage compartment for a handheld fluid
sprayer.

Fluid spraying systems are commonly used in a wide variety of
applications, from industrial assembly to home painting. Handheld sprayers can be used
by a human operator, while automated sprayers are typically used in mechanized
manufacturing processes. It is common for handheld sprayers to accept a variety of spray
tips configured to produce a variety of distinct spray patterns. During ordinary use, an
operator may swap spray tips several times, as necessitated by task. Spray tips that are
not in use are easily misplaced, and tend to dry rapidly. Spray tips coated or clogged with
dried spray fluids (e.g. paint) can be difficult or impossible to clean. To prevent drying,
spray tips are conventionally rinsed immediately after use.

SUMMARY

In a first embodiment, a fluid sprayer comprises a fluid source, a spray
nozzle, a pump, and a handle with a base. The spray nozzle is disposed to accept a spray
tip with an outlet aperture. The pump is disposed to pump fluid from the fluid source out
the outlet aperture of the spray tip. The base has a sealable storage slot sized to contain
and form an air seal with the spray tip when not in use.

In a second embodiment, a method of storing a spray tip of a fluid sprayer
comprises aligning the spray tip with an aperture of a storage slot, and inserting the spray
tip into the storage aperture. The storage slot is situated in a base of the fluid sprayer, and
the aperture is formed through compliant material and has an aperture diameter less than a
diameter of the spray tip. Inserting the spray tip deforms the compliant material to form
an air seal of the storage slot via an interference fit.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a fluid sprayer including a spray tip.

FIGs. 2a and 2b are cross-sectional views of the fluid sprayer of FIG. 1,
with the spray tip adjacent (FIG. 2a) or inserted into (FIG. 2b) a sealable storage slot.

While the above-identified drawing figures set forth several embodiments
of the invention, other embodiments are also contemplated, as noted in the discussion. In

all cases, this disclosure presents the invention by way of representation and not
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limitation. It should be understood that numerous other modifications and embodiments
can be devised by those skilled in the art, which fall within the scope and spirit of the
principles of the invention. The figures may not be drawn to scale.

DETAILED DESCRIPTION

The present invention relates to a hand-held paint sprayer. The sprayer has
a handle with a base having a sealable storage slot for a spray tip. The storage slot can
house a spray tip while another spray tip is in use, and forms an air seal with the spray tip
once inserted. 'This air seal retards drying of the spray tip, allowing for longer storage
before spray fluid hardens on the spray tip.

FIG. 1 is a perspective view of sprayer 10, a handheld fluid sprayer
according to one embodiment of the present invention. Sprayer 10 includes body 12,
source 14, grip 16, trigger 18, nozzle 20, spray tips 22 (with outlet aperture 24) and 22°,
guard 26, prime valve assembly 28, base 30, power cord 32, storage slot 34, and pump 36.
In the depicted embodiment, sprayer 10 can, for example, be an electrical spray device for
use with paint, solvent, or other fluids.

Body 12 of sprayer 10 includes pumping elements suitable to drive fluid
from source 14 towards nozzle 20, and expel fluid from outlet aperture 24 of spray tip 22.
In the depicted embodiment, body 12 houses pump 36. Pump 36 can, for example, be an
electric motorized pumps that receives power through power cord 32, or from an integral
battery pack (not shown). Grip 16 provides a hand-hold for a human user. When the user
depresses trigger 18, sprayer 10 draws fluid from source 14 through body 12, and expels
this fluid through nozzle 20. Trigger 18 can, for example, actuate pump 36. Although
source 14 is depicted as a substantially cylindrical fluid receptacle carried by body 12,
alternative embodiments of source 14 can include receptacles of other shapes and sizes, as
well as fluid lines or hoses connectable to external fluid supplies. Source 14 can, for
example, be a disposable paint container such as a deflating bag. Prime valve assembly
28 can be used to prime pumping elements within body 12 prior to spraying fluid from
source 14.

Nozzle 20 is protected by guard 26, a rigid or semi-rigid positioning
element. In the depicted embodiment, guard 26 is an elliptical frame situated forward of
spray tip 22. Nozzle 20 houses spray tip 22. Spray tip 22 can, for example, be a
removable element with a substantially cylindrical portion insertable into nozzle 20 to
provide a desired spray pattern, as depicted and described in further detail below with

respect to FIG. 2. Spray tip 22 includes outlet aperture 24, a ground or otherwise
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machined narrow aperture that atomizes spray fluid and defines a spray pattern. Sprayer
10 can accept various spray tips 22, e.g. spray tips 22 and 22’ with different outlet
apertures 24 capable of producing different spray patterns suitable for different
applications. For example, a spray tip 22 that produces a wide spray pattern can be
swapped out for a spray tip 22’ that produces a narrow spray pattern when precision
spraying is required. In the depicted embodiment, base 30 provides attachment point for
power cord 32, and houses storage slot 34 for spray tip 22 or for one such reserve or
alternate spray tip 22’. In the depicted embodiment, storage slot 34 opens outward
towards nozzle 20, such that spray tips 22 and/or 22’ are retained in storage slot 34 by
gravity while sprayer 10 is in an upright position.

FIGs. 2a and 2b are cross-sectional views of a portion of sprayer 10
including handle 16 and base 30, with spray tip 22 in different positions. FIGs. 2a and 2b
illustrate spray tip 22 (with cylindrical insert 100, outlet aperture 24, and grip tab 102),
rigid body 104, overmolded layer 106, and storage slot 34 (with slot aperture 108,
sealable chamber 110, and slot walls 112). FIG. 2a depicts spray tip 22 withdrawn a
distance away from storage slot 34, whereas FIG. 2b depicts spray tip 22 inserted into
storage slot 34.

In the depicted embodiment, spray tip 22 includes cylindrical insert 100
sized to fit into nozzle 20 (see FIG. 1). Outlet aperture 24 is situated through cylindrical
insert 100, and is aligned for spraying when spray tip is inserted into nozzle 20. Spray tip
22 further comprises grip tab 102, which can be used by a human operator to insert,
remove, or orient spray tip 22. Cylindrical insert 100 of spray tip 22 has spray tip
diameter D; suited for insertion into nozzle 20.

Base 30 of handle 16 includes rigid body 104 and overmolded layer 106.
Rigid body 104 is a structural body formed, e.g., of polymer. Overmolded layer 106 is a
flexible layer e.g. of elastomer or pliable polymer overmolded atop rigid body 104.
Overmolded layer 106 covers at least a portion of grip 16 and base 30, and provides an
improved gripping surface on handle 16 for a human operator.

As discussed above with respect to FIG. 1, storage slot 34 is a slot or
cavity in handle 30 configured to receive spray tip 22. Storage slot 34 is formed within
rigid body 104. In the depicted embodiment, storage slot 34 comprises a sealable
chamber 110 defined within rigid body 104 of base 30 by slot walls 112. Sealable
chamber 110 can, for example, be a substantially cylindrical chamber with slot diameter

Ds > D.. A partial seal is provided by overmolded layer 106 at slot aperture 108. Slot



10

15

20

25

30

WO 2015/109296 PCT/US2015/011977

aperture 108 has aperture diameter D,, with D, < Dy, such that inserting spray tip 22 into
storage slot 34 forms an air seal isolating sealable chamber 110 against air ingress via an
interference fit between overmolded layer 106 and spray tip 22. Slot aperture 108 is
substantially centered between slot walls 112. Overmolded layer 106 deforms about slot
aperture 108 to accommodate cylindrical insert 100 of spray tip 22. To enable this
interference fit, aperture diameter D, can, for example, be less than spray tip diameter D
but greater than 90% of spray tip diameter D;. In at least some embodiments, overmolded
layer 106 covers a wide area of base 30 and grip 16 surrounding slot aperture 108, to
avoid separation of overmolded layer 106 from rigid body 104.

In at least some embodiments, slot diameter Dy is no greater than twice D,
so as to reduce the volume of air trapped inside sealable chamber 110 when spray tip 22
is inserted into storage slot 34. By reducing the volume of trapped air, the rate at which
spray tip 22 dries within storage slot 34 is substantially slowed. Similarly, the partial air
seal provided by the interference fit between overmolded layer 106 and cylindrical insert
100 reduces air flow and correspondingly slows tip drying. In this way, storage slot 34
not only provides a convenient storage location for spray tips 22 (or 22°) when not
currently in use, but also obviates the need to immediately rinse stored spray tips after use
to prevent spray fluid from drying and obstructing outlet apertures 24. Although only one
storage slot 34 is depicted herein, alternative embodiments of the present invention can
include more than one storage slot 34, so as to hold several spray tips 22 (or 22’)
simultaneously.

Discussion of Possible Embodiments

The following are non-exclusive descriptions of possible embodiments of
the present invention.

A fluid sprayer comprises: a fluid source; a spray nozzle disposed to
accept a spray tip with an outlet aperture; a pump disposed to pump fluid from the fluid
source out the outlet aperture of the spray tip; a handle with a base; and a sealable storage
slot in the base, sized to contain and form an air seal with the spray tip when not in use.

The fluid sprayer of the preceding paragraph can optionally include,
additionally and/or alternatively, any one or more of the following features,
configurations and/or additional components:

A further embodiment of the foregoing fluid sprayer, wherein the fluid tip
has a first diameter, and the sealable storage slot has a second diameter greater than the

first diameter but less than twice the first diameter.
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A further embodiment of the foregoing fluid sprayer, wherein the sealable
storage slot is partially covered by an overmolded layer of flexible material.

A further embodiment of the foregoing fluid sprayer, wherein the flexible
material is a plastic or elastomer material.

A further embodiment of the foregoing fluid sprayer, wherein the
overmolded layer has an aperture allowing the spray tip to be inserted through the
overmolded layer into the storage slot.

A further embodiment of the foregoing fluid sprayer, wherein the aperture
opens towards the spray nozzle.

A further embodiment of the foregoing fluid sprayer, wherein the
overmolded layer forms the seal via an interference fit with the spray tip.

A further embodiment of the foregoing fluid sprayer, wherein the spray tip
has a first diameter, and the aperture has a second diameter less than the first diameter but
greater than 90% of the first diameter.

A further embodiment of the foregoing fluid sprayer, wherein the handle
and the base are at least partially covered by the overmolded layer.

A further embodiment of the foregoing fluid sprayer, wherein the handle is
formed of a rigid polymer.

A further embodiment of the foregoing fluid sprayer, wherein the spray tip
comprises a grip tab situated at one end of a substantially cylindrical insert containing an
outlet aperture.

A method of storing a spray tip of a fluid sprayer, the method comprising:
aligning the spray tip with an aperture of a storage slot in a base of the fluid sprayer, the
aperture being formed through compliant material and having an aperture diameter less
than a diameter of the spray tip; inserting the spray tip into the storage aperture, thereby
deforming the compliant material to form an air seal of the storage slot via an interference
fit.

The method of the preceding paragraph can optionally include,
additionally and/or alternatively, any one or more of the following features,
configurations and/or additional components:

A further embodiment of the foregoing method, wherein the compliant
material is elastomer or plastic.

A further embodiment of the foregoing method, wherein the compliant

material forms a layer at least partially covering a grip and base of the sprayer.
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Summation

Any relative terms or terms of degree used herein, such as “substantially”,
“essentially”, “generally”, “approximately” and the like, should be interpreted in
accordance with and subject to any applicable definitions or limits expressly stated
herein. In all instances, any relative terms or terms of degree used herein should be
interpreted to broadly encompass any relevant disclosed embodiments as well as such
ranges or variations as would be understood by a person of ordinary skill in the art in
view of the entirety of the present disclosure, such as to encompass ordinary
manufacturing tolerance variations, incidental alignment variations, alignment or shape
variations induced by thermal, rotational or vibrational operational conditions, and the
like.

While the invention has been described with reference to an exemplary
embodiment(s), it will be understood by those skilled in the art that various changes may
be made and equivalents may be substituted for elements thereof without departing from
the scope of the invention. In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the invention without departing from
the essential scope thereof. Therefore, it is intended that the invention not be limited to
the particular embodiment(s) disclosed, but that the invention will include all

embodiments falling within the scope of the appended claims.



10

15

20

25

30

WO 2015/109296 PCT/US2015/011977

CLAIMS:
1. A fluid sprayer comprises:
a fluid source;
a spray nozzle disposed to accept a spray tip with an outlet aperture;
a pump disposed to pump fluid from the fluid source out the outlet
aperture of the spray tip;
a handle with a base; and
a sealable storage slot in the base, sized to contain and form an air seal
with the spray tip when not in use.
2. The fluid sprayer of claim 1, wherein the fluid tip has a first diameter, and
the sealable storage slot has a second diameter greater than the first diameter but less than
twice the first diameter.
3. The fluid sprayer of claim 1, wherein the sealable storage slot is partially
covered by an overmolded layer of flexible material.
4. The fluid sprayer of claim 3, wherein the flexible material is a plastic or
elastomer material.
5. The fluid sprayer of claim 3, wherein the overmolded layer has an aperture

allowing the spray tip to be inserted through the overmolded layer into the storage slot.

6. The fluid sprayer of claim 5, wherein the aperture opens towards the spray
nozzle.
7. The fluid sprayer of claim 5, wherein the overmolded layer forms the seal

via an interference fit with the spray tip.

8. The fluid sprayer of claim 7, wherein the spray tip has a first diameter, and
the aperture has a second diameter less than the first diameter but greater than 90% of the
first diameter.

0. The fluid sprayer of claim 3, wherein the handle and the base are at least

partially covered by the overmolded layer.

10. The fluid sprayer of claim 1, wherein the handle is formed of a rigid
polymer.
11. The fluid sprayer of claim 1, wherein the spray tip comprises a grip tab

situated at one end of a substantially cylindrical insert containing an outlet aperture.
12. A method of storing a spray tip of a fluid sprayer, the method comprising:
aligning the spray tip with an aperture of a storage slot in a base of the

fluid sprayer, the aperture being formed through compliant material
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and having an aperture diameter less than a diameter of the spray
tip;
inserting the spray tip into the storage aperture, thereby deforming the

compliant material to form an air seal of the storage slot via an

5 interference fit.
13. The method of claim 12, wherein the compliant material is elastomer or
plastic.
14. The method of claim 12, wherein the compliant material forms a layer at

least partially covering a grip and base of the sprayer.

10
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