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READY-TO-USE HOSE END SPRAYER

BACKGROUND

1. Field of the Art

[0001] The present invention relates to a sprayer, and more particularly to a hose-end
sprayer that can dispense ready-to-use liquid products, such as fertilizer compositions or

pesticide (e.g., herbicides, fungicides, and insecticides) compositions.
2. Description of Related Art

[0002] There are many known spray devices for dispensing chemicals or other products
to maintain lawns, gardens, yards, trees, shrubs, or plants. Most spray devices provide ready-
to-use (“RTU”) liquids, such as fertilizers, herbicides, insecticides, and fungicides, which can

be dispensed directly from the spray device in a variety of spray patterns.

[0003] Most conventional hose-end sprayers have a grip area “in-line” with a sprayer
nozzle and a connector for connecting the sprayer to a garden hose and a sprayer nozzle (i.e.,
a central axis of the grip area is substantially parallel to, and substantially in the same plane
as that shared by the central axis of the sprayer nozzle and the central axis of the garden hose
connector). This configuration often results in several problems. For example, in order to
hold the sprayer in a steady position, especially when directing the spray at close target areas,
users may need to exert greater than ordinary gripping force to counteract the kick-back force
of the spray exiting the sprayer nozzle. Furthermore, sprayers having a grip area in-line with
an attachment means to a garden hose are susceptible to poor connections between the garden
hose connector and the garden hose. Such poor connections may result following wear and
tear to the garden hose (e.g., damage to a threaded connection at the end of the garden hose
inflicted by a user dropping the garden hose onto a driveway, driving over the garden hose,
etc.), which, in turn, may result in water leaking from the poor connection. Because of the
physical configuration of these conventional sprayers, which have the grip area in-line with a
connector for connecting the sprayer to a garden hose, when water leaks from the sprayer at
the poor connection, it does so oftentimes onto the hand of the user. Water leaking onto the
hand of a user may be inconvenient or unpleasant for the user. Moreover, a user may
mistakenly perceive the leaking water to contain a chemical product, causing the user to have

unnecessary concerns about health or safety.
1
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[0004] Other drawbacks also exist with conventional sprayers. For instance, sprayers
with rotatable valves (e.g., valves located on the side or the top of a sprayer housing) require
two hands for operation. One hand is required to hold the sprayer, while the other hand
controls the rotatable valve located on the side of the sprayer. Additionally, many sprayers
currently found on the market today couple a chemical container to a sprayer housing with a
threaded connection. Assembling products having this type of connection demands added
steps in the manufacturing process, which leads to added manufacturing costs. These and

other problems are known to exist with conventional sprayers.

[0005] Notwithstanding the number of spray devices that currently exist, most fail to
provide a reliable, user-friendly device that is cost-effective to manufacture, easy to use, and
safe for a user to operate. The present invention, as demonstrated by the several exemplary
embodiments described herein, provides a ready-to-use hose-end sprayer with beneficial
features that achieve improved functionality over conventional sprayers. The sprayer of the
present invention combines numerous advantages including: (1) a housing forming a grip
area that is not “in-line” with the sprayer nozzle and the garden hose connector, thus
positioning the grip area within a horizontal plane below a separate horizontal plane
containing the sprayer nozzle but above a further separate horizontal plane containing the
garden hose connector, and reducing the chance that a user will be exposed to water or other
liquid leaking from the housing (e.g., at the connection between the garden hose connector
and the garden hose); (2) a pivot switch, operable for example by a user’s thumb, located on
the exterior portion of the sprayer’s housing that enables a user to both hold the sprayer and
control the flow of liquid through the sprayer, all with one hand; (3) an internal connection
between the device’s conduits that creates a vacuum to enable precise dilution / mixing of a
substance liquid with a carrier liquid; and (4) a snap-fit connection between the housing and
the container to improve cost-effectiveness of the manufacturing process and to more

securely couple the housing to the container.

[0006] The description herein of certain advantages and disadvantages of known methods
and devices is not intended to limit the scope of the present invention. Indeed, the exemplary
embodiments may include some or all of the features described above without suffering from

the same disadvantages.
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SUMMARY

[0007] In accordance with one embodiment, a sprayer is provided having a housing
forming a grip area and with a sprayer head, a carrier liquid conduit, a substance liquid
conduit, a main chamber, a carrier liquid receiving port and a pivot switch. The pivot switch
allows a user to control and activate the various operating modes of the sprayer, which may
include, for example, controlling the liquid flow or the particular dilution / mixing of the

carrier liquid and the substance liquid sprayed out of the nozzle.

[0008] In accordance with another exemplary embodiment, a device for controlling the
mixture of a carrier liquid and a substance liquid in a sprayer is provided having a main
chamber, a first conduit, and a second conduit. The main chamber is coupled to a pivot
switch, allowing a user to control and activate the various operating modes of the sprayer.
Exemplary operating modes include an ON position, an OFF position and a WATER

position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Purposes and advantages of the exemplary embodiments will be apparent to
those of ordinary skill in the art from the following detailed description together with the

appended drawings, where like reference numerals are used to indicate like elements:

[0010] Figure 1(a) depicts a perspective view of a sprayer in accordance with an

exemplary embodiment.

~ [0011] Figure 2(a) is a cross-sectional view of a sprayer housing, in accordance with

an exemplary embodiment.

[0012] Figure 2(b) is a cross-sectional view of a sprayer housing, operating in an ON
mode.

[0013] Figure 2(c) is a cross-sectional view of a sprayer housing, operating in an OFF
mode.

[0014] Figure 2(d) is a cross-section view of a sprayer housing, operating in a
WATER mode.
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[0015] Figure 3(a) is a perspective view of an exemplary embodiment of a

mechanism for coupling a sprayer housing to a container.

[0016] Figure 3(b) is a perspective view of an embodiment of a mechanism for

coupling a sprayer housing to a container.

[0017] Figure 3(c) is a cross-section view of an exemplary embodiment of a

mechanism for coupling a sprayer housing to a container.

[0018] Figure 3(d) is a perspective cross-section view of an exemplary embodiment

of a mechanism for coupling a sprayer housing to a container.

[0019] These and other exemplary embodiments and advantages will become
apparent from the following detailed description, taken in conjunction with the accompanying
drawings, illustrating by way of example the principles of the various exemplary

embodiments.

DETAILED DESCRIPTION OF THE INVENTION

[0020] The following description is intended to convey a thorough understanding of the
embodiments by providing a number of specific embodiments and details involving a product
sprayer. It is understood, however, that the invention is not limited to these specific
embodiments and details, which are exemplary only. It is further understood that one
possessing ordinary skill in the art, in light of known devices, systems and methods, would
appreciate the use of the invention for its intended purposes and benefits in any number of

alternative embodiments.

[0021] Terminology used for describing particular embodiments is not intended to limit
the scope of an exemplary embodiment. As used throughout this disclosure, the singular
forms “a,” “an,” and “the” include the plural, unless the context clearly dictates otherwise.
Thus, for example, a reference to a “conduit” includes a plurality of conduits, or other
equivalents or variations know to those skilled in the art. Furthermore, if in describing some
embodiments or features permissive language (e.g., “may”) is used, that does not suggest that

k1Y

embodiments or features described using other language (e.g., “is,” “are”) are required.
Unless defined otherwise, all terms have the same commonly understood meaning that one of

ordinary skill in the art to which this invention belongs would expect them to have.
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[0022] The accompanying figures and following description depict and describe
exemplary embodiments of a sprayer for discharging liquid. As used throughout this
description, the term “sprayer” or other like terms are meant to encompass a structure adapted
to discharge, dispense, project, spray, etc., liquid. In exemplary embodiments the liquid to be
discharged may be a fertilizer, a pesticide (e.g, herbicide, insecticide, fungicide, etc.) or
combinations thereof. It should be appreciated, however, that the exemplary embodiments of
the sprayer described throughout are not limited to any specific embodiment or detail that is
disclosed. Moreover, one of ordinary skill in the art will appreciate the use of the exemplary
embodiments for their intended purposes and benefits in a number of alternative

embodiments as required by specific design or other needs.

[0023] With regard to the exemplary embodiments of the sprayer described below, any
part that fastens, mounts, attaches, or connects any component to form the sprayer shall not
be limited to any particular type and is instead intended to encompass all known and
conventional fasteners like screws, nut and bolt connectors, threaded connectors, snap rings,
detent arrangements, clamps, rivets, toggles, etc. Fastening may also be accomplished by
other known fitments like leak-tight seals or sealing devices. Components may also be
connected by adhesives, glues, welding, ultrasonic welding, and friction fitting or

deformation. Of course, combinations of these fitment systems might be used.

[0024] Unless otherwise specifically disclosed, materials for making components of the
present invention may be selected from appropriate materials, such as metal, metal alloys,
natural or manmade fibers, composites, vinyl, plastics, silicone, rubber, and so on. Any and
all appropriate manufacturing or production methods, such as casting, pressing, extruding,
molding, or machining may be used to construct the exemplary embodiments or their

components.

[0025] Lastly, when describing exemplary embodiments of the sprayer, any reference to
front and back or rear, top and bottom, right and left, upper and lower, etc., is intended for the
convenience of describing such embodiments only. Such references do not limit the

exemplary embodiments or its components to any specific positional or spacial orientation.

[0026] Exemplary embodiments of the sprayer will now be described more fully with
reference to the accompanying drawings, in which some, but not all, embodiments are

illustrated.
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[0027] With reference to Figures 1 - 3b, exemplary embodiments of a sprayer in
accordance with the present invention are shown. Each of the exemplary embodiments
generally includes a pivot switch that allows a user to control and active the various operating
mode of the sprayer, which may include, for example, controlling the liquid flow or the
particular dilution / mixing of the carrier liquid and the substance liquid sprayed out of the
nozzle. Each of the exemplary embodiments also generally includes a sprayer housing which
forms a curved and ergonomic grip area. Generally, each of the embodiments may also
include an adjustable or nonadjustable nozzle assembly for discharging liquid from the
housing. Furthermore, the exemplary embodiments generally include a nozzle, a carrier
liquid receiving port, and a grip area that are not “in-line.” Additionally, each of the
embodiments may also include a snap-fit mechanism for securely and efficiently attaching a
container to the housing. Each of these parts generally referred to here will be described in

more detail below.

[0028] Figure 1 illustrates an exemplary embodiment of a sprayer 100. It should be
appreciated that all of the figures herein illustrate a simplified view of an exemplary sprayer
100, and its components, and that sprayer 100 may include additional elements that are not
depicted. The sprayer 100 may generally have a housing 105 and a container 130. The
housing may have a front portion 135, a rear portion 145, a top portion 165, and a grip
portion 155. The housing may also have a nozzle 110, a carrier liquid receiving port 115, and
a pivot switch 120. The container may have a base 160, a rear portion 150, and a front
portion 140. Generally, the sprayer 100 may be configured such that the rear portion 145 of
housing 105 may be attached to the rear portion 150 of container 130. The sprayer 100 may
also be configured such that the front portion 135 of the housing 105 may be attached to the
front portion 140 of the container 130. The container 130 may be removably connected to
the front portion 135 in any appropriate manner, like through threaded connectors, snap rings,
detent arrangements, etc. In one embodiment, the front portion 140 of container 130 may
snap into an appropriate receiving port located inside of the front portion 135 of the housing
105. In another exemplary embodiment, the rear portion 150 of container 130 may snap into
an appropriate receiving mechanism located on the rear portion 145 of the housing 105.
Other exemplary embodiments for attaching housing 105 to container 130 include threaded
connections, snap rings, detent arrangements, etc. In an exemplary embodiment, the
container 130 may be permanently connected to the housing 105. In other embodiments, the

container 130 and the housing 105 may form a single structure.
6
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[0029] The container 130 may be configured in any number of ways. In an exemplary
embodiment, container 130 may have a base 160, a front portion 140, and a rear portion 150.
Front portion 140 may extend higher than rear portion 150. In another exemplary
embodiment, container 130 may have an opening at front portion 140. Overall, the container
130 may define a hollow compartment to store ready-to-use (“RTU”) liquid products, such as
fertilizers, pesticides (e.g., herbicides, insecticides, fungicides, etc.), and combinations

thereof. The container 130 may also be translucent in order to monitor the RTU liquid levels.

[0030] The housing 105 forming a grip area 155 may be ergonomically shaped to allow a
user to comfortably grasp the sprayer 100. In an exemplary embodiment, at least a portion of
the surface of the housing 105 may be arcuate in shape to form a curved grip area. In another
exemplary embodiment, the grip area 155 may be generally located below the nozzle 110, but
above the carrier liquid receiving port 115. Furthermore, the grip area 155, the nozzle 110,
and the carrier liquid receiving port 115 may not be “in-line” with one-another. More
particularly, for example, a centroid (not shown) of the grip area 155 may be within a first
horizontal plane (not shown) that is below a separate second horizontal plane (not shown)
containing a centroid (not shown) of the nozzle 110, but that is above a separate third
horizontal plane (not shown) containing a centroid (not shown) of the carrier liquid receiving
port 115. i[MJSl]In other exemplary embodiments, the grip area 155 may include one or more
ergonomic gripping pads or grooves (not shown). The gripping pads or grooves (not shown)
may be shaped to accommodate the natural orientation of a user’s grip. In one embodiment,
the gripping pads or grooves (not shown) may extend along the entire grip area 155 in a
substantially elongated shape. The gripping pads or grooves (not shown) may have a varied
length and width. The size and shape of gripping pads or grooves (not shown) may also be

changed to conform to the various designs of housing 105 and grip area 155.

[0031] Moreover, the housing 105 may also include a nozzle 110, a carrier liquid
receiving port 115, and a pivot switch 120. The nozzle 110 may be located within the front
portion 135 of housing 105. The nozzle 110 may be constructed to spray liquid in any
number of ways, according to any number of patterns. For example, the nozzle 110 may
spray liquid in a fan, jet, or shower pattern. In an exemplary embodiment, the nozzle 110
may be adjustable to permit a user to change the liquid spray patterns by twisting the nozzle
110. In other exemplary embodiments, the nozzle 110 may be adjustable to control the

pressure of the liquid flow through the nozzle 110. The nozzle 110 may regulate the spray

7
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flow, droplet size, and spray pattern of liquid as it is discharged from the sprayer 100. The
nozzle 110 may be adapted to discharge liquid in a spray pattern ranging from a stream jet
pattern to a full-cone pattern, to maximize coverage for dispensing liquid product. It should
be appreciated that nozzle 110 may be configured in any number of ways to support any

number of applications.

[0032] The carrier liquid receiving port 115 may be located at the rear portion 145 of
housing 105. Carrier liquid receiving port 115 may be configured to receive a carrier liquid
from a carrier liquid source (not shown) in any number of ways. In an exemplary
embodiment, a garden hose may be securely screwed into the carrier liquid receiving port 115
through a threaded connector. In another exemplary embodiment, the carrier liquid receiving
port 115 may have a threaded and rotatable outer portion. In this exemplary embodiment, the
threaded and rotatable outer portion of carrier liquid receiving port 115 may be securely
screwed around the threads of a carrier liquid source, such as a conventional garden hose.
Carrier liquid receiving port 115 may be removably connected to a carrier liquid source (not
shown), which may be, for example, a garden hose, in any appropriate manner, such as
threaded connectors, snap rings, detent arrangements, etc. In another embodiment, the carrier
liquid receiving port 115 may be connected to the rear portion 145 of housing 105 through a
ball-and-socket type arrangement. Such an arrangement allows the carrier receiving port 115
to move in relation to the movement or pull of a garden hose, thereby relieving the stress on
the connection of the garden hose to the sprayer. In another exemplary embodiment, the
carrier liquid receiving port 115 may have a locking mechanism to reduce the left/right and

up/down whip of the sprayer when coupled to a garden hose.

{0033] Pivot switch 120 may be located such that at least a portion of the pivot switch
120 is available on the exterior of the housing 105. In one embodiment, pivot switch 120
may be located such that at least a portion of the pivot switch 120 is available on the on the
top portion 165 of the housing 105. The location of the pivot switch 120 and the grip area
155 of housing 105 may be positioned so that a user may grip the grip area 155 and control
the pivot switch 120 with one hand. In an exemplary embodiment, the pivot switch 120 may
include one or more gripping pads or grooves. These pads or grooves may be ergonomically
designed in order to allow the user to easily and comfortably control the pivot switch 120

when operating the sprayer 100.
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[0034] The pivot switch 120 may allow a user to control and/or activate the various
operating modes of the sprayer 100. In one embodiment, pivot switch 120 may allow a user
to control the flow of carrier liquid entering the housing 105 through the carrier liquid
receiving port 115, and/or the dilution or mixing of the carrier liquid with the substance liquid
entering the housing 105 from container 130, which mixed liquid may then ultimately exit

sprayer 100 through nozzle 110.

[0035] In another exemplary embodiment, the pivot switch 120 may be dynamically
positioned by a user to operate the sprayer 100 in any number of operating positions. In one
embodiment, one or more operating positions are predetermined by the manufacturer. For
example, the pivot switch 120 may have an “OFF” position, an “ON” position, and a
“WATER? position. OFF may correspond to an operating position at which no liquid is
sprayed out of the nozzle 110. WATER may correspond to an operating position where only
a carrier liquid (e.g., water from a garden hose) flows through the sprayer 100 and out of the
nozzle 110. ON may generally correspond to an operating position at which both the carrier
liquid and the substance liquid (from the container 130) flow through sprayer 100 and out of
the nozzle 110. WATER may correspond to an operating position at which only a carrier
liquid (e.g., water from a garden hose) flows through the sprayer 100 and out of the nozzle
110. In a further example, the pivot switch 120 may have only an “OFF” position and an
“ON” position. Generally, the aforementioned exemplary operating positions are attainable
by a user moving the pivot switch 120 from one operating position to another. In an
exemplary embodiment, the aforementioned exemplary operating positions are easily
attainable by virtue of a user moving the pivot switch 120 without undue force being required
or a significant impediment being provided to such moving. For example, a user, while
grasping the sprayer 100 at the grip area 155 with one hand, may move the pivot switch 120
with the thumb of the user’s same hand. However, in accordance with an exemplary
embodiment of this invention, a safety feature (not shown) may be provided to present a
structural impediment to the sliding of the pivot switch 120, and, thereby, greatly reducing

the likelihood of inadvertent sliding of the pivot switch 120 (e.g., by a child).

[0036] Figures 2(a), 2(b), 2(c), and 2(d) illustrate a cross sectional view of sprayer 100.
Generally, the housing 105 may have a number of internal components, including, but not
limited to, a carrier liquid conduit 205, a substance liquid conduit 225, a main chamber 215, a

carrier liquid inlet 210, a substance liquid inlet 220, and a pivot arm 230.

9
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[0037] Referring to Figure 2(a), carrier liquid conduit 205 may be located entirely within
housing 105. In an exemplary embodiment, carrier liquid conduit 205 may extend through
housing 105 along the grip area 155 of housing 105. At one end, carrier liquid conduit 205
may be coupled to carrier liquid receiving port 115. On the other end, carrier liquid conduit
205 may be coupled to carrier liquid inlet 210. Carrier liquid conduit 205 may be made of
any number of suitable materials and may be connected to carrier liquid receiving port 115

and carrier liquid inlet 210 in any number of suitable ways to form a fluid connection.

[0038] Substance liquid conduit 225 may, at one end, be coupled to substance liquid inlet
220. At the other end, substance liquid conduit 225 may extend into container 130. In an
exemplary embodiment, substance liquid conduit 225 may extend through the connection
between the front portion 135 of housing 105 and the front portion 140 of container 130. In
other exemplary embodiments, substance liquid conduit 225 may extend into container 130
through any other connection point between housing 105 and container 130. Substance liquid
conduit 225 may extend into the container 130 and may terminate near a bottom surface of
container 130. In an exemplary embodiment, substance liquid conduit 225 may be a dip tube
of a standard length and width. Of course, those with skill in the art will understand that the
length and width of substance liquid conduit 225 may be adjusted in any number of ways to
support any number of applications. It should also be appreciated that, in an exemplary
embodiment, the substance liquid conduit 225 may be generally perpendicular to the main
chamber 215. In a further exemplary embodiment, carrier liquid inlet 210 may have a
diameter of about 7.50 mm and substance liquid inlet 220 may have a diameter of about 1.41

min.

[0039] Carrier liquid inlet 210 and substance liquid inlet 220 may be formed within a
main chamber housing 240. The main chamber housing 240 may be generally cylindrical
and have a main chamber 215 that operates to move within the main chamber housing 240.
The main chamber 215 may be generally tubular, having an outer wall surrounding an
interior chamber. The main chamber 215 may have a first and second aperture to provide
fluid communication with carrier liquid conduit 205 and substance liquid conduit 225 via
carrier liquid inlet 210 and substance liquid inlet 220. When in the appropriate operating
position, carrier liquid entering main chamber 215 through carrier liquid inlet 210 may mix

with substance liquid entering main chamber 215 through substance liquid inlet 220. The

10
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mixed liquid may then be discharged from main chamber 215 and ultimately exist the sprayer

through nozzle 110.

[0040] A pivot arm 230 may be coupled to the main chamber 215 in a manner sufficient
to translate movement of the pivot switch 120 to the main chamber 215, and thereby, control
the position of main chamber 215 within main chamber housing 240 according to the position
of pivot switch 120. The position of main chamber 215 relative to carrier liquid inlet 210 and
substance liquid inlet 220 may affect the flow and mix of carrier liquid and substance liquid
into the main chamber 215. The pivot arm 230 may be pivotally connected to a pivot axis
235 within housing 105. In other exemplary embodiments, the pivot axis 235 may be located
anywhere along the pivot arm 230. For example, the pivot axis 235 may be located at a point
within the housing 105 that is below a horizontal plane occupied by the main chamber
housing 240. Furthermore, the pivot arm 230 may also be connected to the pivot switch 120.
In this configuration, the pivot switch 120 travels along an arc as it moves between the
various operating positions of the sprayer 100. Such a configuration may offer benefits to a
user, as the arcuate movement provides enhanced leverage for the user as he or she moves the
pivot switch 120 between the various operating positions of the sprayer 100. Further, the
arcuate travel path of pivot switch 120 allows the user t@@ffﬁgﬂ[m&] movement of main
chamber 215 with minimal effort and also helps to ensure that main chamber 215 is fully
extended into the appropriate operating position. Moreover, such a configuration may be
more efficient from a product design perspective, as the arcuate movement enables a range of
travel for the main chamber 215 that is greater than the range of travel that would be possible,
in a predetermined amount of space within the housing 105, if provided by movement of a
switch or comparable actuator traveling in a linear or longitudinal direction relative to the
travel of the main chamber 215, such as that which may be found in certain existing sprayers.
Consequently, in contrast to such existing sprayers, the housing 105 of the present invention
may be more ergonomically shaped, such as having a curved grip area, and may take the form
of a more aesthetically appealing industrial design, while achieving the necessary and desired
functionality for carrier liquid and substance liquid flow control and mixing provided by the
components contained within the housing 105.  The pivot switch 120, the pivot arm 230,
and the main chamber 215 may be operatively coupled to one another to permit a user to
control the flow and/or the dilution or mixing of carrier liquid and substance liquid into main
chamber 215 by adjusting the position of pivot switch 120, and, in turn, the position of main

chamber 215. For example, the main chamber 215 may have two apertures which correspond
11
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to inlets 210 and 220. Therefore, in one operating mode, the opening of main chamber 215
may align with inlets 210 and 220 such that liquid from carrier liquid conduit 205 and
substance liquid conduit 225 through the openings and into main chamber 215. Adjusting the
position of pivot switch 120 may affect the position of main chamber 215 such that the
openings are not positioned over inlets 210 and 220, thereby causing the outer wall of the
main chamber to block the flow of liquid through inlets 210 and 220. In this exemplary

embodiment, no liquid will flow through the nozzle 110.

[0041] Of course, the pivot switch 120 may be adjusted to a position where the main
chamber 215 is positioned so that inlets 210 and 220 are only partially covered by the outer
wall of main chamber 215. In this exemplary embodiment, the flow of liquid from carrier
liquid conduit 205 and substance liquid conduit 225 into main chamber 215 is restricted, but
not completely prevented. In other exemplary embodiments, main chamber 215 may cover
inlet 220, but not inlet 210. In this exemplary embodiment, only carrier liquid, and not
substance liquid, will pass into main chamber 215 and through nozzle 110. Those with skill
in the art will appreciate that the length and position of inlets 210 and 220, as well as the
length and position of the inlets on main chamber 215, may be adjusted to support a number
of varying preferences for controlling the mixing and dilution of carrier liquid and substance

liquid within the main chamber 215.

[0042] In one exemplary embodiment, carrier liquid inlet 210 may be located on a bottom
portion of main chamber 215 so that liquid passing through carrier liquid conduit 210 may
enter directly into the main chamber 215 through an opening in the main chamber at carrier
inlet 210. In another exemplary embodiment, the main chamber 215 may have a hollow end,
wherein the carrier liquid conduit 205 may be positioned such that carrier liquid will pass
directly into the hollow end of the main chamber when the sprayer is in the appropriate
operating position. In an exemplary embodiment, the main chamber 215 may have two
chamber inlets which, when properly aligned with carrier liquid inlet 210 and substance
liquid inlet 220 allow for liquid to pass from carrier liquid conduit 205 and the substance
liquid conduit 225 into the central region of the main chamber 215. In another exemplary
embodiment, the main chamber may be configured to cover carrier liquid inlet 210 and
substance liquid inlet 220 such that the outer portion of main chamber 215 covers the inlets,

thus preventing the flow of liquid to the inside of mixing chamber 215.

12
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[0043] The main chamber 215 may comprise three sub-chambers, each having various
dimensions. In an exemplary embodiment, main chamber 215 may comprise rear chamber
250, middle chamber 255, and front chamber 260. Each of the sub-chambers 250, 255, and
260 may be configured in any number of ways to affect the desired mixing and liquid flow
rates through the main chamber 215 and out of the nozzle 110. In one exemplary
embodiment, the middle chamber 255 may be narrower than the rear chamber 250 and the
front chamber 260, thereby causing carrier liquid turbulence as the carrier liquid passes over
the substance liquid inlet 220. In another exemplary embodiment, the rear chamber may have
a diameter of about 4.3 mm (plus draft), the middle chamber 255 may have a diameter of
about 3.20 mm, and the front chamber 260 may have a diameter of about 4.45 mm (plus

draft).

[0044] Substance liquid may be drawn through substance liquid conduit 225 in an
aspiration-type manner. In one exemplary embodiment, carrier liquid passing through main
chamber 215 may create a pressure differential between the substance liquid in container 130
and the carrier liquid in main chamber 215. This pressure differential may cause substance
liquid to be drawn (e.g., by vacuum or suction) through substance liquid conduit 225 to the
main chamber 215. In an exemplary embodiment, the amount of substance liquid drawn
through substance liquid conduit 225 is controlled by affecting the flow of carrier liquid into

main chamber 215.

[0045] Figure 2(b) depicts sprayer 100 operating in an exemplary ON mode. In this
exemplary embodiment, the pivot switch 120, pivot arm 230, and main chamber 215 are
extended to a forward position, toward the nozzle 110. In this embodiment, the main
chamber 215 does not cover the inlets 210 and 220, thereby permitting a full flow of carrier

liquid and substance liquid into main chamber 215.

[0046] Figure 2(c) depicts sprayer 100 operating in an exemplary OFF mode. In this
exemplary embodiment, the pivot switch 120, pivot arm 230, and main chamber 215 are
extended to a back position, away from the nozzle 110. In this embodiment, the main
chamber 215 completely covers the inlets 210 and 220, thereby preventing any flow of carrier

liquid and substance liquid into main chamber 215.

[0047] Figure 2(d) depicts sprayer 100 operating in an exemplary WATER mode. In this

exemplary embodiment, the pivot switch 120, pivot arm 230, and main chamber 215 operate
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in a neutral position. In this embodiment, the main chamber 215 completely covers substance
liquid inlet 210, but does not cover carrier liquid inlet 220, thereby permitting the flow of

only carrier liquid into main chamber 215.

[0048] Referring now to Figures 2(b), 2(c) and 2(d), it should be understood that pivot
switch 120, pivot arm 230 and main chamber 215 may be configured in any number of ways
to control the flow of liquid into main chamber 215. For instance, these components may be
configured such that the sprayer 100 operates in an ON position when the valve slide is
extended to a back position, away from the nozzle 110. In another exemplary embodiment,
the components may be configured such that the sprayer operates in a WATER position when
the valve slide is extended to a forward position, toward the nozzle 110. Those with skill in
the art will understand that the configuration of pivot switch 120, pivot arm 230, main
chamber 215, and inlets 210 and 220 may be configured in any number of ways to support

any number of desired operating positions.

[0049] Figure 3(a) depicts a cross section view of the connection between an exemplary
sprayer housing 105 and a sprayer container 130. In particular, Figure 3a depicts a
connection mechanism for coupling housing 105 to container 130. Generally, the container
130 may have a number of components to aid coupling, including, but not limited to, a
container opening 305, a collar member 310, a collar protrusion 335, and a latch base 315.
Furthermore, the housing 105 may also have a number of components to aid coupling,

including a latch 320, a receiving port 325, and a receiving groove 330.

[0050] Still referring to Figure 3(a), the housing 105 may be configured to attach to
container 130 at two separate connection points. The receiving port 325 may have a
receiving groove 330 along the inside circumference of receiving port 325. The receiving
groove 330 may allow for the collar member 310 of container 130, which has a
corresponding collar protrusion 335, to be snap- or friction-fitted into the receiving groove

330 of receiving port 325.

[0051] The receiving port 325 and the collar member 310 may be configured in a
number of ways. In an exemplary embodiment, the receiving port 325 may be configured to
permanently hold collar member 310 once a connection is made. In another embodiment,

receiving port 325 and collar member 310 may be removably connected. In this exemplary
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embodiment, housing 105 may be re-used and re-coupled to other containers having a collar

member similar to collar member 310.

[0052] The housing 105 may also be coupled to container 130 by latch base 315 and latch
320. For example, as shown in Figure 3(a), container 130 may have a latch base 315 that

extends upward from the base of container 130 to form an open for latch 320 to connect.

[0053] In an exemplary embodiment, the collar member 310 may be threaded in part to
allow a standard bottle cap (not shown) to fit over the collar member 310 when container 130
is not coupled to housing 105. In other exemplary embodiments, collar member 310 may be
configured so that a standard snap-fit cap may fit over collar member 310 when container 130

is not coupled to housing 105.

[0054] Figure 3(b) depicts a cross section view of a further exemplary embodiment of a
connection between an exemplary sprayer housing 105 and a sprayer container 130. In
particular, Figure 3b depicts an alternative embodiment to the latch base 315 and latch 320,
described above with regard to figure 3a. In the exemplary embodiment depicted in Figure
3a, a pin 340 and a pin receiver 345 are configured to provide a secure connection between
the sprayer housing 105 and the sprayer container 130. This arrangement provides for
several efficiencies in the manufacturing process and also provides for a more reliable
connection than typical fastening mechanisms. The pin 340 may be configured in any
number of ways. In one exemplary embodiment, the pin 340 is formed as part of the housing
105. The outside portions of the pin 340 may be perforated, so that it may be easily
“punched” through the pin receiver 345 during the manufacturing process in, for example, an

automated assembly step.

[0055] Figures 3(c) and 3(d) depict cross sectional views of an exemplary embodiment of
a connection between sprayer housing 105 and sprayer container 130. In the exemplary
embodiment depicted in Figures 3(c) and 3(d), the pin 340 is in uninstalled position. In this
position, the pin 340 does not extend through the pin receiver 345, thereby allowing the
sprayer housing 105 to easily be placed proximate to the sprayer container 130 during the
manufacturing process. Once the sprayer housing 105 and sprayer container 130 are
appropriately positioned, the pin 340 may be “punched” through the pin receiver 345 in order
to secure the sprayer housing 105 to the sprayer container 130. The pin 340 and pin receiver

345 may be configured in any number of ways to support any number of appropriate
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embodiments. For instance, the pin 340 may be configured to permanently couple with pin
receiver 345 when installed. In other exemplary embodiments, the pin 340 may be dynamic,
such that it may be uninstalled from the pin receiver 345, thereby permitting the sprayer

housing 105 and sprayer container 130 to be removably connected.

[0056] In certain exemplary embodiments, each of the component parts described herein
are injection molded to a desired shape. In some exemplary embodiments, each component
part may be molded as a single, unitary molded part. In other exemplary embodiments, the
component part may be molded in multiple parts that are joined or attached together to form
the component part. The various means for designing molds, and joining various parts to

form one component part will be understood by one familiar with such processes and parts.

[0057] In the preceding specification, various preferred exemplary embodiments have
been described with reference to the accompanying drawings. It will, however, be evident
that various modifications and changes may be made thereto, and additional exemplary
embodiments may be implemented, without departing from the broader scope of the
invention as set forth in the claims that follow. The specification and drawings are

accordingly to be regarded in an illustrative rather than restrictive sense.
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CLAIMS
What is claimed is:
1. A sprayer comprising:
a container defining an interior compartment for containing a substance liquid;
a housing coupled with the container, having:
a grip portion;
a main chamber having a substance liquid inlet, a carrier liquid inlet, and an
outlet; and
a carrier liquid receiving port;
a nozzle in selective fluid communication with the outlet of the main chamber; and
a pivot switch on the exterior of the housing for selecting a fluid flow condition for
the main chamber, wherein the pivot switch is operatively coupled to a pivot arm to translate
movement of the pivot switch to the main chamber;
wherein the grip portion is positioned within a first horizontal plane below a separate
second horizontal plane containing the nozzle and above a further separate third horizontal plane

containing the carrier liquid receiving port.

2. The sprayer of claim 1, wherein the grip portion is curved.

3. The sprayer of claim 1, wherein the grip portion and the pivot switch are positioned so

that a user can hold the sprayer and affect the pivot switch with one hand.

4. The sprayer of claim 1, wherein the pivot switch is configured to travel along an

arcuate path.

5. The sprayer of claim 1, further comprising:
a carrier liquid conduit in selective fluid communication with the main chamber at the
carrier liquid inlet;
a substance liquid conduit in selective fluid communication with the main chamber at

the liquid product inlet, and with the container.

6. The sprayer of claim 5, wherein the pivot switch controls the flow of a carrier liquid

and a substance liquid into the main chamber.
17
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7. The sprayer of claim 5, wherein the substance liquid conduit is positioned

substantially perpendicular to the main chamber.

8. The sprayer of claim 1, wherein the container is coupled to the housing by a snap-fit

connection.

9. The sprayer of claim 5, wherein the main chamber is configured to generate a vacuum

to enable mixing of a carrier liquid and a substance liquid.

10. The sprayer of claim 5, wherein the main chamber further comprises:
a rear chamber;
a middle chamber; and

a front chamber.

11. The sprayer of claim 10, wherein the rear chamber, the middle chamber, and the front

chamber have different dimensions.

12. The sprayer of claim 10, wherein the middle chamber has a smaller diameter than that

of each of the rear chamber and the front chamber.

13. The sprayer of claim 10, wherein the main chamber is configured so that the mixing

of a carrier liquid and a substance liquid occurs within the front chamber.

14. The sprayer of claim 10, wherein the rear chamber, the middle chamber, and the front
chamber are configured to effect turbulence in a carrier liquid as the carrier liquid passes through
the main chamber and over the substance liquid inlet.

15. The sprayer of claim 1, wherein the carrier liquid receiving port is threaded.

16. The sprayer of claim 10, wherein the main chamber has at least three operating

positions, comprising:
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a first operating position, wherein the main chamber is not in fluid communication
with either the carrier liquid conduit or the substance liquid conduit;

a second operating position, wherein the main chamber is in fluid communication
with both the carrier liquid conduit and the substance liquid conduit; and

a third operating position wherein the main chamber is fluid communication with the

carrier liquid conduit but not with the substance liquid conduit.
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