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(57) Abstract: A hand holdable pump spray apparatus is disclosed where the pump mechanism is in the hand holdable wand (14)
rather than in a spaced apart liquid container. The wand (14) may be held with one handle (54) is extended with other hand. This
creates a pressure differential which allows liquid to flow from the container (10), passed a check valve (84) and into the wand (14).
o After filling, a biased spring provides a force against the liquid creating a higher pressure in the wand (14) than ambient pressure.
This closes the check valve (84). When an operator depresses an actuator (68), another valve (88) opens allowing the liquid in the

wand (14) to be ejected through a nozzle (66).
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HAND HOLDABLE PUMP SPRAY APPARATUS

TECHNICAL FIELD

The present invention relates to a hand

holdable pump spray apparatus and more particularly to a
hand holdable pump spray which 1s reliable, easy to use,

safe and 1nexpensive.

BACKGROUND ART

Non-aerosol pump spraylng devices have been

developed primarily to eliminate the use of propellants
which have a detrimental effect on the environment and to

eliminate the use of pressurized containers which pose a

safety hazard. Pressurized contaliners may explode and
cause 1injury, and when the contaliners have ingredients
such as 1nsecticide, weed and grass killer and
fertilizer, there may be undesirable environmental

affects. Examples of non-aerosol pump spray apparatus

may be seen by reference to U.S. Patents Nos. 5,938,116;
5,918,782; 5,860,574; 5,816,447; 5,810,211 and 4,174, 055.
A drawback to all of such non-aerosol pump

apparatus 1s that the pump device 1s located 1n the

container having the liquid to be pumped. There is then

a flexible tube connecting the container to a hand

holdable spray device or "wand". Typically, the

container 1s sold as a disposable unit to be discarded

when there 1s no more liquid to be pumped. This results

1n a relatively high cost to both the manufacturer and
the consumer because the pump mechanism, located within

the container, 1s also dilscarded along with the

container. Another problem of pump-in-container designs

1s that the hand held wand must be set down or held 1n an
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awkward position when the pump 1s to be operated because

two hands are necessary to manipulate the pump. For
example, when 1t comes time to operate the spraying
device, the pump must be activated to pressurize at least
part of the system. Usually this means there 1s a need

to pull upwardly on a handle attached to a piston located

1n the container. While this is done with one hand, the

other hand must hold the container "down" to counteract

—
p—

ficult to

the upward pull on the handle. Hence, it is di:

also hold the wand at the same time.

There are also safety i1ssues made egpecially

Jo—

more relevant because of the nature of the ligquid being

sprayed. First, there is a need to have a sealed

container when 1t 1s shipped from the factory and again

when 1t 1s stored by a consumer. Further, there may also
be a safety problem regarding pressurized liguid
contained in the flow path from the container to the
spray device.

The numerous prior attempts to improve upon
non-aerosol pump spray devices have vyet to produce an

optimal system.

DISCLOSURE OF THE INVENTION
The difficulties encountered by the previous

devices have been overcome by the present invention.

What 1s described here 1s a hand holdable pump spray

apparatus comprising a generally tubular hand holdable

housing having first and second end portions spaced apart

from a container of ligquid to be sprayed, a piston
movable 1n the housing, a handle connected to the piston
adapted to be gripped by a user to move the piston toward

g
amadd

one end of the housing, a spring located in the housing

gri—

between the piston and the end of the housing to bilias the

piston toward the other end of the housing, a chamber
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formed 1n the housing between the piston and the other
end of the housing, a first wvalve positioned between the

container and the chamber, a nozzle, another valve

located between the nozzle and the first wvalve, and an
actuator for opening the second valve whereby liguid in
the chamber may be ejected through the nozzle.

There are a number of advantages, features and
objects achieved with the present apparatus not available
ln prior devices. For example, one advantage is that the
present invention provides a non-aerosol hand holdable
pump spray apparatus having the pump contained in the

wand, thereby eliminating prior potential safety hazards

relative to pressurized liquid in the flow path. Another

advantage of the present invention is that it enables

elimination of various previously required components.

Yet another advantage of the present invention is that

the pump spray wand and the container combination is

relatively inexpensive and that the container is

disposable after use but the pump mechanism in the wand

()

1s separate and may be reused. Still another feature of

the present invention is to provide a simple container
valve whose position is visually apparent to ensure that
the container is sealed when not in use or when it is

—
Pt

transported, thereby preventing inadvertent leakage of

possibly environmentally hazardous liguids. A further
feature of the present invention is to enable the

contailner to be emptied more completely than can be

accomplished by prior pump spray devices. A further
object of the present invention is that the wand is

reliable, easy to use, inexpensive and safe.

A more complete understanding of the present
invention and other advantages, objects and features

thereof will be gained from a consideration of the
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following preferred embodiments read in conjunction with

Cthe accompanying drawlings provided herein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front elevation view of a hand
holdable pump spray system.
FIG. 2 1s an enlarged front elevation view,

partially broken away showing a hand holdable pump spray

system as 1t would be 1n storage or during shipping and

further 1llustrating a container safety valve 1in a closed
position 1n solid line and 1n an open position in phantom

line.

FIG. 3 18 a sectional view taken along line 3-3

n

of FIG. 2 but without the hand holdable wand.

FIG. 4 1s an enlarged sectional elevation view
cf a variation valve cap for the container, where the
valve 1s shown in a closed position.

F

FIG. 5 1llustrates the valve cap of FIG. 4 with

the valve 1n an open position and connected to a supply
tube.
FIG. 6 1s an enlarged front elevation view of

an embodiment of a hand holdable pump spray apparatus.

FIG. 7 18 a side elevation view of the hand

holdable pump spray apparatus shown in FIG. 6.

FIG. 8 1s a top plan view of the hand holdable

pump spray apparatus shown in FIGS. 6 and 7.
FIG. 9 1s a sectional view taken along line 9-9

of FIG. 8.

FIG. 10 1s an enlarged sectional view taken

vl

within the circle 10-10 of FIG. 6 showing the wvalve in

the apparatus in a closed position.

FIG. 11 1s a partial view like that shown in

FIG. 10 except the i1llustrated valve is shown in an open

position.
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FIG. 12 1s an enlarged section view taken along

line 12-12 of FIG. 10.
FIG. 13 1s an enlarged section view taken
within the circle 13-13 of FIG. 8.

FIG. 14 1s a section view taken along line 14-

14 of FIG. 13 showing a handle of the hand holdable spray

apparatus 1n a restrained position.

FIG. 15 1s a view of the handle shown in FIG.
14 1n an unrestralned position.

FIG. 16 1s an elevation view, partially

F

diagrammatic, of a variation of the present invention

wlth part of the casing removed to show the internal
mechanism.

FIG. 17 1s an enlarged sectional elevation view

of the variation shown in FIG. 16.

FIG. 18 1s a sectional elevation view of the

variation of FIG. 16 i1llustrating the filling of the hand

holdable spray apparatus.

FIG. 19 18 a sectional elevation view of a

further embodiment similar to the embodiment shown in

—

FIGS. 16-18 but 1llustrating the use of a pulley to

reduce the force needed to fill the hand held spray

apparatus.

FIG. 20 1s8s a sectional elevation view of the

embodiment of FIG. 19 with the handle extended.

FIG. 21 18 an elevation view of another

grev

embodiment of the pump spray apparatus of the present

invention.

gt

FIG. 22 1s a perspective view of another

embodiment of a pump spray apparatus of the present
invention.
FIG. 23 1s a perspective view of yet another

embodiment of the present invention i1llustrating a pump

snray apparatus attached to the top of a container.
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BEST MODE FOR CARRYING OUT THE INVENTION

While the present invention is open to various

modifications and alternative constructions, the

preferred embodiments shown in the drawings will be

described herein in detail. It is understood, however,
that there 1s no intention to limit the invention to the

particular forms disclosed. On the contrary, the

intention 1s to cover all modifications, wvariations,

equivalent structures and methods, and alternative

constructions falling within the spirit and scope of the

invention as expressed in the appended claims.

Referring now to FIG. 1, the hand holdable non-
aerosol pump spray system i1s defined generally to include
a container 10 acting as a liguid reservoir, to which 1S
connected a supply tube 12 which in turn is connected to

a hand holdable pump spray apparatus or wand 14. AS

mentioned, there are a number of advantages to having a

pump placed 1n the wand rather than in the contalner as

shown in the earlier patents listed above. By placing
the pump 1n the wand, the pump is much easier to use.
There 1s no need to release the wand nor to hold it in an
awkward position when operating the pump. A user can use
one hand to hold the wand 14 while the other hand draws
back the pump's piston as will be explained below. When

this 1s being done, there is no need to hold down or even

Lo touch the container 1itself; unlike the previous

devices, there 1s no need to hold the container down in

opposition to an upward force on the pump because there

are no additional forces acting upon the container when

the pump of the present invention is manipulated. A
second major feature 1s that manufacturing costs are

reduced. This comes about in two ways. First, the

placement of the pump in the wand simplifies the design

and reduces the number of parts thereby reducing cost.
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Second, not having the pump mechanism 1n the container
means that the disposable container is a much cheaper

1tem to make.

Another advantage relates to the handling of
liquid 1in the container. Because 1t may not be desirable
to directly touch the liguid in the container 10, even

though only a relatively small residual amount is left

after use, 1t 1s desirable and often necessary to dispose

of the container. By having the pump mechanism 1in the

p—
p—

wand, the wand and the supply tube may be disengaged from

the container and used agailn with a new, completely
filled container. The wand and supply tube are simply
disconnected from the spent contalner and the container
1s sealed using a simple but effective valve.

Referring now to FIGS. 2 and 3, the container

will be described i1n more detail. The contalner may be

made of any suitable synthetic resin, such as high
density polyethylene, using a blow molding technigue, to
achieve a contaliner having an integral handle 20, a spout

22 and a storage sleeve or compartment 24. A special

safety cap 26 1s also provided. This cap has a pivotal
valve 28. The pivotal wvalve provides a safety feature.

It allows a user to determine by simple visual inspection

whether the wvalve 1s open or closed. The pivotal valve

28 1s connected to the top of the cap 26 which in turn is

attached or threaded to the container spout 22. The

plvotal valve includes a central opening 30 which forms a

passageway from a first end 32 of the valve toward an

opposite end portion 34. Connected to the end portion 34

1n any suitable fashion i1s the supply tube 12.

The valve 1s pivotally mounted to the cap. The

first end 32 rotates from a position shown in solid line
in FIG. 2, where the valve 28 is generally horizontal, as

1s the central opening 30, to a position shown in phantom
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line where the valve 28 1s generally vertically aligned.
This vertical position allows the central opening 30 to
align with a liquid transferring internal tube 36

extending downwardly from the cap 26 to or very near the

bottom 39 of the container 10. By having this central

opening 30 aligned with the internal tube 36, there is a
direct passageway between a ligquid 38 in the container 10
and the wand 14. The passageway extends through the
internal tube 36, the valve 28 and the supply tube 12.

However, when the valve 28 1s pivoted to its horizontal

position, 1t can be seen that this passageway 1s closed

or blocked between the internal tube 36 and the supply
tube 12. This seals the liquid within the container.

The pivoting valve 1s safe, relatively inexpensive and

provides by wvisual inspection immediate information to a
user or operator as to whether the container 1s open or

closed.

A further advantage 1s that when the container

1s emptied, except for a residual, the container, the

cap, and the internal tube may be properly discarded

after the supply tube has been disconnected from the

"

valve 28. It may now be appreciated that the elements of

the system being made for disposal are simple and
relatively 1lnexpensive while the more complicated and
expensive elements, such as the pump in the wand, are
reuseable.

The storage/shipping sleeve 24 is provided to
allow storage of the wand 14 when the system is shipped

Or stored. Between the sleeve and the container 18 an

integral bridge flange 40. The flange provides a base

around which the supply tube may be wrapped when the wand

1is placed in the sleeve. As shown in solid line in FIG.

2, the system 1s 1n condition to be shipped in a

F

relatively compact arrangement and, of course, in a non-
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pressurized state. Agailn, this feature reduces costs and

enhances safety.
Referring now to FIGS. 4 and 5, there 1is

1llustrated a variation of the cap and the valve

connected to the top of the container. The modified cap
21 has an i1nternal thread 23 for engaging a complementary
thread (not shown) about the spout of the container. The

cap 21 1ncludes an integral sleeve 25 for receiving the

P

upper end portion 27 of the internal tube 36. A slot 29

1s formed in the top of the cap to which is pivotally

mounted a valve element 31. The valve element 31 1s

generally tubular and includes a central passageway 33

for receiving a connector 35 affixed to the end of the
supply tube 12. The connector has a central opening 45
and may engage the valve element 31 in the central
passageway 33 as shown in FIG. 5. The valve element also
includes an end opening 37 which communicates with the
central passageway so that the valve element may have
liquid pass through its entire longitudinal length. A
vent opening 47 1s also provided in the cap to allow
pressure equalilzation during use, and a liquid opening 41
1s provided to align with the internal tube 36 and the

—

end opening 37 of the valve element 31 as shown in FIG.

o.

As with the wvalve embodiment in FIG. 2, the
valve element 31 1s closed when in the horizontal
position as shown in FIG. 4. When horizontal, both the
liquid opening 41 and the vent opening 47 are blocked so
that the container is sealed. 2Also, because of the
geometry of the slot 29 and the connector 35, the

connector must be removed before the container is sealed.

This 1s another safety feature because, if properly used,

all of the liquid in the wand and the supply tube will be

returned to the container as will be explained below.
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When an operator wishes to dispense the liquid,

the valve elements 1s pivoted upwardly about a pivot

point 43 and the connector 1s plugged into the central

passageway 33 as shown 1in FIG.

5. When the valve element

is fully upright, there is a clear passage for the liguid

in the contailner to the wand through the internal tube

36, the liguid opening 41, the

end opening 37, the

central passageway 33, the central connector opening 45,

and the supply tube 12.

Referring now to FIGS. 6-9, the hand holdable

pump spray apparatus 1s shown 1n more detail. The wand

14 i1ncludes a hand holdable tubular housing 44 having a

first or left end portion 46 and a second or right end

portion 48. Within the housing 1s a piston 50 movable

yurem

between the first and the second end portions of the

housing. Connected to the piston 1s a handle 54. A

piston rod 52 joins the piston

includes a front face 58 and a

rear face 60 of the piston and

to the handle. The piston

rear face 60. Between the

the first end portion of

the housing i1is a first coil spring 62 which biases the

fur—

piston toward the right or second end portion 48 of the

housing. Attached to the left

housing 1s a cap 64. Attached

end portion 46 of the

to the right end portion

48 of the housing 1s a nozzle 66. As will be explained

F

below, the right end portion o:

- the housing also contains

two valves, two chambers and two springs.

Surrounding the housing about i1ts right end

portion 1s a trigger sleeve 68

70. Adjacent the nozzle 66 1s

including a thumb lever

a fluid return mechanism

72 and a connector 74 for engagement with the supply

-

tube. Located between the front face 58 of the piston 50

P

and the right end portion 48 o:

maln chamber 80 into which the

- the housing 1s a first or

ligquid 38 (FIG. 2) from

the container 1s drawn when the handle 54 1is moved by a
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user to the left or away from the cap 64. In FIGS. 6-9,

the wand 1s shown 1n a relaxed or non-pressurized mode as

1t would be during shipment, storage or when the wand 1is

removed from the container.

Referring now to FIGS. 10-12, the relative
simplicity and reliability of the pump and spray

mechanisms may be seen. The sectional view of FIGS. 10

g—

and 11 1s of the right end portion 48 of the housing 44.

The supply tube 12 1s attached to the connector 74 which

communicates with a second or small chamber 82.

Separating the small chamber 82 from the main chamber 80
1s a first or intake valve 84, commonly called a check

valve, which opens 1n one direction usually in response

to a pressure differential across the valve. As the

piston 50 (FIG. 9) 1s pulled to the left by a user, the

main chamber 80 expands. This causes the pressure in the
malin chamber to decrease while the pressure acting on the
liquid 1s atmospheric, thereby creating a pressure

differential across the check valve 84. The pressure

differential causes the valve to open, as shown in an

exaggerated phantom line, and the liguid 38 to move from
the container 10 through the supply tube and the small

chamber 82 1nto the main chamber 80. In addition, as the

pliston 50 is pulled to the left, the coil spring 62 (FIG.

9) 1s steadily compressed. When the piston reaches the

limit of its travel or the user stops the leftward

movement of the handle, the main chamber 80 is filled

with liquid and the spring 62 1is completely or partially

compressed. This compressed spring provides a biasing

p—

force against the rear face 60 of the piston and the

liquid, thereby closing the check valve 84.

In parallel alignment with the check wvalve,

there 1is a second valve including a valve stem 88

positioned within the housing at its right end portion.
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The valve stem has a central longitudinal opening 90, a

first or left radial passage 92 and a second or right

radial passage 94 close to the valve gstem nose 93. A

plug 96 seals the upstream end of the longitudinal

opening 90. The second valve also includes a

ring seal 98 positioned about the outer circumference of

first O-

the valve stem. The seal acts as a valve face. There 1S

also 1ncluded a second O-ring 100, a third O-ring 102 and

a fourth O-ring 104 to seal various portions of the

valve. There 18 also an outer threaded

portion 106 about

the circumference of the valve stem which engages an

inner thread 108 on the nozzle 66. The

threaded

engagement of the wvalve stem and the nozzle ensures that

they move or slide together when an external force 1s

applied, and yet the nozzle and the valve stem may be

moved relative to one another to adjust the spray

projected from the nozzle. The nozzle 66 includes a

rounded head 110 having a spray opening

112.

Immedlately

internal to the nozzle and between the nozzle and the

valve stem 18 a third or nozzle chamber

114.

The nozzle

also includes a ring shoulder 116, a ring edge 118 and an

external shoulder 119.

grit

The right end portion 48 of the housing

includes a first sleeve portion 120 having an annular

P

flange 122 about the outer circumference of the sleeve

portion and an obligque annular surface 124 which

functions as part of the second valve by being a valve

seat. Between the flange 122 and the ring edge 118 1s a

second coil spring 126.

Positioned about a portion otf

the nozzle and

the sleeve portion 120 1s the trigger sleeve 68 which has

an annular radially directed flange 130.

F

constructed to abut the shoulder 119 of

yr—r

the trigger sleeve 1s moved to the left

This

the nozzle.

by a user's thumb

flange 1s

yurrs.
p—




10

15

20

25

30

CA 02393687 2002-06-06

WO 01/42129 PCT/US00/33233

-13-

on the lever 70, FIGS. 6 and 7, 1t will cause the nozzle

to slide to the left thereby moving the valve stem to the
left and causing the O-ring seal or valve face 98 to move

away from the obligque annular surface or valve seat 124

as shown in FIG. 11. When this happens, liguid

represented by the arrow 132 may move around the end of

the valve stem 88, past the wvalve face 98 and the valve

seat 124, through an annular space 91 around the valve

stem 88, through the radial passage 92, then to the

longitudinal opening 90, through the radial passage 94,

pr——

1nto the nozzle chamber 114 and out of the spray opening

112. When the user removes his thumb from the thumb
lever 70, the second spring 126 will push the ring edge
118 of the nozzle to the right thereby causing both the

nozzle and the valve stem to also slide rightwardly,
which i1n turn, causes the valve face 98 and the wvalve

seat 124 to abut each other to block the flow of ligquid

to the nozzle chamber 114.

Referring now to FIG. 12, the valve stem 88

includes a longitudinal slot 121 for receiving a

longiltudinally extending key 123. This mechanism is used

to allow a user to rotate the nozzle relative to the
valve stem while the valve stem is kept rotationally
stationary. Nevertheless, the valve stem is allowed to
move 1n a longitudinal direction in response to the
rotation of the nozzle.

Referring now to FIGS. 13-15, there 1is

I

1llustrated another example of the elegant simplicity o:

the apparatus here. The left end portion 46 of the

housing 44 1is shown in more detail. The cap 64 is

threadedly engaged with the housing and includes an outer

surface 138 and a central opening 139. The central

opening allows the piston rod 52 to extend beyvond the end

of the housing. The cap includes an arcuate flange 140
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extending over an acute angle. Integral with the rod 1is
an arcuate radially extending flange 142. When the

piston 50 1s 1n 1ts most rightward position as generally

shown in FIG. 9, the rod flange and the cap flange are 1n

position to allow the rod flange to be trapped by the cap

and the cap flange. The cap may also i1nclude a flange

shape opening 143. Since the rod is cylindrical in form,

1t may be rotated from a trapped or restrained position

as shown 1n FIGS. 13 and 14 to an untrapped or

unrestrained position as shown in FIG. 15. 1In the
trapped position, the pump 1s 1noperative and
unpressurized. This means that the first spring 62 1is 1n

a relaxed or almost relaxed condition. When in the

restralned position, the rod flange and the opening 143

align and the rod flange slides into the opening and 1is

restrained agalinst rotation as well as outward linear

movement. However, by backing the handle to the left and

simply rotating the handle 54 a half turn, or 180°, the

rod flange moves to the unrestrained position and the

wand may be pressurized by the user or operator gripping

the handle and pulling i1t to the left against the force
of the compression spring.
Returning to FIG. 10 and as mentioned earlier,

the ligquid return mechanism 72 1s provided as a safety

feature to allow liguid in the main chamber 80 and the

F-

small chamber 82 to return to the container if 1t 1s not

sprayed through the nozzle. This 1s done by forcing open

the check wvalve 84. The liquid return mechanism includes

a plunger 141, an activation button 145 and a third

spring 144. The plunger 140 rides within a short second

ﬁ
SN

sleeve 146 of the housing 44 located in the right end

portion 48. When the button 145 is pressed, 1t moves to

P
-

the left by sliding on the outer circumference 148 of the

second sleeve 146. In turn, an internal annular flange
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150 of the button engages an annular shoulder surface 152

y—

of the plunger causing the plunger to push against the

check valve 84. This forces the check valve to open

allowing the liguid 1n the main chamber 80 to enter the

5 small chamber 82 and from there to the supply tube 12.

From the supply tube, the ligquid will flow back 1into the

container 10. The driving force moving the ligquid 1is
provided by the first spring 62 (FIG. 9) applied to the
rear face 60 of the piston 50.

10 Referring now to FIGS. 16, 17 and 18, there 1s

shown yet another embodiment of the present 1nventilion.

Illustrated 1s a hand holdable pump spray apparatus 200

including one-half of an outer casing 202 within which 1s

a cylindrical housing 204 having a first or lower end

15 portion 206 and a second or upper end portion 208.
Within the housing 1s a movable piston 210 which travels
between the first and the second end portions of the
housing. A handle 212 i1is connected to the piston by a
rod 214. A coll spring 216 1s positioned around the rod

20 and provides a biliasing force to urge the piston toward

P

the upper end portion 208 of the housing.

As can be best seen in FIG. 18, when the handle

1s extended, the coill spring 216 i1s compressed thereby

increasing the biasing force against the piston.

25 Extending the handle also creates a chamber 220 in the
housing between the upper end portion 208 and the piston
210. This chamber 1s filled with the fluid or liguid to

be sprayed as the piston i1s moved to the lower end

portion 206.

30 A first or intake valve 222 1s positioned at

the end of an intake conduit 224 which is shown 1in

dliagrammatic form to be connected to a reservolr 226. It

1s understood that the reservoir may take the form of a

liguid holding contailner, such as the container 10 shown
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1n FIGS. 1 and 2. And as with the earlier mentioned

P

embodiment of the hand holdable pump spray apparatus, 1t

1s 1ntended that the apparatus be spaced from the

container or reservoly as 1s shown in FIGS. 1 and 16.

gt

The 1ntake wvalve consists of a loose ball 230 usually

seated on a valve seat 232 and constrained by a cage 234.

When the handle 1s extended, the chamber 220 1s created

and 1s at a lower pressure than the pressure on the

ligquid in the reservoir 226. Because of the pressure

differential, the liguid will flow through the conduit

224 unseating the ball from the wvalve seat 232. The

liquid will flow through the cage 234 and enter a second

chamber or manifold 240. From there the fluid will enter

the chamber 220. In this fashion, the hand holdable pump

spray apparatus 1s primed for operation.

Ultimately, the ligquid is to be expelled
through a nozzle 242. However, between the chamber 220
and the manifold 240 1s a second or outlet valve 244.
This valve 1ncludes a slidable valve element 246, a coil

spring 248 and an opening 250 1in a conduilt 252 which

leads to the nozzle. An actuator 254 is attached to the
outer casing 202. The actuator includes an operating

button 255, a pivot shaft 256 and an extended arm 258.

The extended arm 1s connected to the slidable valve

element 246 so that when the operating button 255 1is

depressed, 1t and the arm rotate in a counterclockwise
direction causing the valve element 246 to slide to the
left and compress the spring 248. By sliding to the
left, the valve element exposes the opening 250 to the
ligquid 1n the chamber and the manifold. When the

operating force on the button 255 1s relieved, the coil

spring 248 will bias the arm and the button to pivot

clockwise thereby returning the valve element 246 to its

original position as shown in FIG. 17. As can now be
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appreciated, the hand holdable pump spray apparatus 200
1s simple, reliable and inexpensive as well as being easy
to use and efficient in operation.

Referring to FIGS. 19 and 20, there is
1llustrated another embodiment of a hand holdable pump
spray apparatus 280 which 1ncludes an outer casing 282, a
cylindrical housing 284, an internal piston 286 and a

handle 288. As 1n the previous embodiments, the housing

has a first end portion 290 and a second end portion 292.

pr—

The construction of the embodiment i1s very similar to the

p—
Prtte

embodiment shown in FIGS. 16-18 except that instead of a

rod connecting the piston to the handle, there is a cable
294. One end 295 of the cable is attached to a lower end
296 of the cylindrical housing while the opposite end
2970f the cable i1s attached to an anchor 298 in the
handle. Between these two terminal points of the cable
1s a pulley 300 which is mounted to the piston. When an

operator pulls on the handle to move the piston toward

the first end portion, a low pressure chamber 302 is

created and the biasing spring 287 is compressed. The

advantage of the cable and pulley arrangement is that

B

only about half of the force is required on the handle

n

288 to move the piston when compared to the embodiment of

FIGS. 16-18.

As with the embodiment shown in FIGS. 16-18,

the embodiment in FIGS. 19 and 20 includes an input

conduit or tube 303, a first wvalve 304, a second valve

306 and a nozzle 308. Further, the embodiment of FIGS.
19 and 20 1s operated by the identical actuator 310 as

already described in relation to FIGS. 16-18.

Referring to FIG. 21, another embodiment of the
wand 1s 1llustrated. This hand holdable pump spray 160
1s configured with a pistol grip 162 and a trigger 164.
A supply tube 166 engages the bottom of the grip. A
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handle 168 1s designed to be visually integrated with the
remalnder of the wand to provide a more aesthetically
pleasing unit. Referring now to FIG. 22, there is shown
another embodiment of the wand. The illustrated wand 180
1s similar to the wand of the FIG. 16 embodiment except
that the FIG. 21 wvariation has a pistol grip 182. Still

another embodiment 1s shown in FIG. 23 which i1g similar

to the FIG. 1 embodiment except that the wand 190 1is
attached directly to the ligquid container 192. The wand

1n all embodiments may be made of any suitable material

such as polypropylene.

n operation of the FIGS. 1-15 embodiment, a

user first removes the wand 14 from the sleeve 24 and

unwraps the supply tube 12 from the bridge flange 40.
The user then lifts the end 34 of the valve 28 to open

the valve sealing the container. In the alternative
structure the user lifts the valve element 31 to open the

valve (see FIGS. 4-5) and plugs in the connector 35.

Either of these actions communicates the valve with the

internal tube 36, and thereby, the ligquid 38 in the

container 10.

To pressurize the system, the user holds the

spray apparatus housing 44 1n one hand and pulls the

handle outward or to the left when viewed in FIGS. 6, 7

and 9. Liquid 1s drawn into the main chamber 80, while

w—iny

at the same time the coil spring 62 is compressed. When

the main chamber 80 is filled, such as when the coil

spring 1s fully compressed, the user or operator may

release the handle 54 and place his/her hand around the
trigger sleeve 68 with his/her thumb on the thumb lever
70. When 1t 1s desired to actuate the system, the user
pulls back on the trigger sleeve 68 causing the

nozzle/valve stem combination to slide leftwardly and

unseat the valve face 98 from the wvalve seat 124. When



10

15

20

25

30

WO 01/42129 Ch 02393687 2002-06-06 PCT/US00/33233

-19-

this 1s done, ligquid will flow around the valve stem 1in

the annular space 91, through the radial passage 92,

through the longitudinal opening 90, out of the radial
passage 94, and 1nto the nozzle chamber 114. From there

the liquid will be ejected through the nozzle opening

112. The nozzle spray may be adjusted by rotating the

nozzle relative to the valve stem so as to change the

relative location of the valve stem nose 93 to the nozzle

opening 112. The liquid will be sprayed out of the

nozzle opening 112 as long as the coil spring 62 biases

the piston 50 to the right, causing the main champer 80

to contract. When the coil spring 62 has reached 1ts

relaxed position, or 1f the piston 1s stopped such as by

the shaft flange, the piston will no longer provide

pressure on the ligquid and the user will have to re-
pressurize the wand by again moving the handle 54 to the
left thereby compressing the spring 62 again, and

enlarging and filling the main chamber 80. This may be

done repeatedly until most of the liguid 38 has been
drawn out of the container 10. At that time or before,
the valve 28 or the wvalve element 31 may be rotated to a

horizontal position to seal the container. The supply

tube 12 and the wand may be removed and the container and
residual liquid may be discarded. The supply tube and

wand may then be reused by connecting the supply tube to

a new, fully filled container.

Should the spraying operation be finished
before the spring 62 has reached its relaxed position,
the button 145 of the fluid return mechanism may be
depressed. This causes the plunger 141 to open the check

valve 84, allowing the liquid in the main chamber 80 to

pass 1nto the small chamber 82 and from there, 1into the
supply tube 12 and back to the container. In this manner

the wand 1s depressurized and the ligquid in the wand and
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supply tube 1s once agailin stored i1n the container. Once

the ligquid has returned to the container the pivot wvalve
member may be rotated to a horizontal position to seal

the container. Also the supply tube may be wrapped about

the bridge flange and the wand may be inserted into the

storage sleeve 24.

In operation of the embodiments shown in FIGS.
16-23, loading of the hand held pump spray apparatus 1s
occasioned by the extension of the handle whereby the

piston 1n the cylindrical housing is moved from the

second end portion to the first end portion. This
creates the lower pressure formed chamber and causes the
liguid 1n the reservoir or container to be sucked through
the i1ntake tube, into the manifold and then into the
formed chamber. After the chamber is filled, the intake
valve closes because of the reverse pressure differential

caused by the blasing spring acting on the piston which

1n turn acts on the ligquid to be sprayed. The ligquid to
be spraved 1s now contained between the intake and outlet

valves. When the user depresses the operating button,

the outlet wvalve opens and the ligquid in the manifold and
the chamber 1s expelled from the hand holdable pump spray

apparatus until the button is released. When this

occurs, the outlet valve 1s closed and no further ligquid

1s sprayed. Operating the button causes the pump spray

apparatus to dispense liguid until the manifold and the

chamber are evacuated at which time the user will have to

recharge the apparatus by extending the handle once
again.
The specification describes in detail several

embodiments of the present invention. Other

T}

modifications and variations will, under the doctrine of

F

equivalents, come within the scope of the appended

claims. For example, different actuator mechanisms,
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valve set-ups and nozzles are considered equivalent

structures as are different aesthetic designs of the

casing. Also, different handles, rods, pulleys,

cylinders and plstons are also equivalent structures.

Sti1ll other alternatives will also be eguivalent as will
many new technologies. There i1s no desire or intention

here to limit 1n any way the application of the doctrine

of equilvalents.
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CLAIMS:
1. A hand holdable pump spray apparatus comprising in
combination:
a hand holdable housing having first and second end
portions;

a plston having two faces movable in said housing;

a handle connected to said piston and located out-
side sald housing adapted to be gripped by a user to move said
piston toward said first end portion of sailid housing;

a first spring located 1n said housing between one
face of said piston and said first end portion of said housing
to bias salid piston toward said second end portion of said
housing;

a first chamber formed in said housing between the
other face of said piston and said second end portion of said
housing;

a second chamber in connection with said housing
operatively connected to a reservolr containing a liguid to be
sprayed;

a first valve separating said second chamber from
sald first chamber:

a second valve mounted i1n said housing communicating
with said first chamber;

a nozzle connected to said second end portion of
sald housing;

a second spring located in said housing to engage
and bias said nozzle; and

a hand operated trigger connected to said nozzle to
move said nozzle and said second valve whereby ligquid in said

first chamber 1is ejected through said nozzle.
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2. An apparatus as claimed 1n c¢laim 1 wherein:

sald second valve includes a valve stem engaged to
sald nozzle;

sald trigger causes a spray of liquid by moving said
nozzle and saild valve stem toward said first end portion of
said housing whereby said second spring is compressed to pro-
vide a force to return said valve stem and said nozzle to a
closed position; and

sald housing includes a sleeve portion in which is

mounted said valve stem.

3. An apparatus as claimed in claim 2 wherein:
sald housing includes a second sleeve portion to

mount a plunger for opening said first wvalve.

4, An apparatus as claimed in claim 3 wherein:

salid plunger mounted in said second sleeve to engage
and open said first wvalve to allow ligquid located in said
first chamber to flow into said second chamber and back to

sald reservoir.

5. An apparatus as claimed in claim 1 wherein:
sald trigger is a tubular shaped element mounted

about said housing.

6. An apparatus as claimed 1n claim 1 including:
an end cap connected to said first end portion of
said housing, said end cap having a flange and wherein:
sald handle includes a flange for engaging said
flange of said end cap to restrain said handle from moving

saild piston.
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7. An apparatus as claimed in claim 2 wherein:

sald valve stem has a central opening operatively

communicating with an opening in said nozzle.

8 . An apparatus as claimed 1in claim 1 including a third
chamber located between said second valve and said nozzle, and
wherein:

sald handle extends beyond the first end portion of
salid housing;

sald second chamber is formed in said second end

portion of said housing; and

said first wvalve 18 located in said second end por-

tion of said housing.

9. An apparatus as claimed in claim 4 including:
a third spring biasing said plunger away from

engagement with said first valve.

10. An apparatus as claimed in claim 4 including:

a third chamber located between said second valve
and said nozzle; and

a third spring biasing said plunger away from

engagement with said first wvalve.

11. A hand holdable pump spray system comprising in combina-
tion:

a container to hold a liquid to be sprayed; and

a hand holdable pump spray apparatus separated from
said container and including a housing having first and second
end portions, a piston having two faces movable in said hous-
ing, a handle connected to the piston adapted to be gripped by

a user to move said piston, a first spring located in said
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housing between one face of said piston and said first end
portion of said housing to bias said piston toward said second
end portion of said housing, a first chamber formed in said
housing between the other face of said piston and said second
end portion of said housing, a second chamber in communication
with said second end portion of said housing operably connect-
ed to the liquid in said container, a first valve separating
sald second chamber from said first chamber, a second valve
mounted in sald second end portion of said housing communicat-
ing with said first chamber, a nozzle connected to said second
end portion of said housing; a second spring located in said
housing to engage said nozzle, a trigger connected to said
nozzle to move said nozzle and said second valve whereby

liquid in said first chamber is ejected through said nozzle.

12. A system as claimed in claim 11 including:

a supply tube connecting said container to said hand
holdable pump spray apparatus; and

a storage sleeve connected to said container to hold

sald hand holdable pump spray apparatus.

13. A system as claimed in claim 12 wherein:

sald second valve includes a valve stem engaged to
sald nozzle;

activation of said trigger causes said second spring
to be compressed whereby said second spring exerts a force on
sald valve stem and nozzle thereby moving said valve stem and
sald nozzle toward said first end portion of said housing; and

sald housing includes a sleeve in which said valve

stem 1s mounted.

14. A system as claimed in claim 13 wherein:
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sald housing includes a second sleeve for mounting a

plunger; and including

a safety valve connected to said container and said

supply tube.

15. A system as claimed in c¢laim 14 wherein:
sald plunger is mounted in said second sleeve for

engaging and opening said first valve to allow liquid in said
first chamber to flow into said second chamber and back to

sald container.

16. A system as claimed in claim 15 including:

a third chamber located between said second valve

and said nozzle; and

a third spring biasing said plunger away from

engagement with said first wvalve.

17. A system as claimed in claim 16 including:

an end cap connected to said first end portion of

sald housing, said end cap having a flange; and wherein:

sald handle includes a flange to engage said flange

of said end cap to restrain said handle.

18. A system as claimed in claim 11 including:

a third chamber located between said second valve

and said nozzle; and

a third spring biasing a plunger away from engage-

ment with said first wvalve.

19. A hand holdable pump spray system comprising in combina-

tion:

a container for containing a liquid to be sprayed;
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a supply tube removably connectable to said con-
talner;

a hand holdable pump spray apparatus including a
housing having first and second end portions,

a first sleeve and a second sleeve connected to said
supply tube;

a piston movable in said housing;

a first chamber formed in the housing between said
piston and said second end portion;

a second chamber formed in said second sleeve;

a nozzle connected to said housing;

a first valve located in said housing separating
said first chamber from said second chamber;

a second valve located in said first sleeve of said
housing separating said first chamber and said nozzle;

an opening in said housing for receiving said supply
tube and communicating said supply tube with said second
chamber;

a handle connected to said piston to move said
piston relative to sald housing;

a plunger engageable with said first valve; and

a trigger to open said second valve.

20. A system as claimed in claim 19 including:

a first spring in said housing to bias said piston
toward said second end portion of said housing;

a second spring 1in contact with said second valve to
bias said second valve to a closed position; and

a third spring to bias said plunger away from said

first valve.

21. A system as claimed 1in claim 20 wherein:



CA 02393687 2005-03-31

- 28 -

sald second spring is mounted about said first
sleeve;
sald handle includes a flange; and

sald flange 1s connected to said housing to engage

with said handle flange.

22. A system as claimed in c¢laim 21 wherein:

sald second valve includes a valve stem, and includ-
ing an O-ring mounted about said valve stem; and

a valve seat formed by a portion of said first

gleeve.

23. A hand holdable pump spray apparatus comprising in
combination:

a housing having first and second end portions, said
housing being spaced from a reservoir of fluid to be sprayed;

a plston being movable in said housing between said
first and said second end portions;

a handle connected to said piston adapted to be
operated by a user of said hand holdable pump spray apparatus
to move said piston toward said first end portion of said
housing;

a spring operably connected to said piston to bias
sald plston toward said second end portion of said housing;

a chamber formed in said housing when said piston is
moved toward said first end portion, said chamber being in

operative communication with the spaced apart reservoir of

fluid to be sprayed;

a first valve positioned between the fluid reservoir
and sald formed chamber, said valve being open when said
handle 1s operated to move said piston toward said first end

portion of said housing;
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a nozzle operatively connected to said housing and
positioned to receive fluid from said formed chamber;

a second valve separating said formed chamber from
sald nozzle:; and

an actuator operatively connected to said second
valve for opening said valve to pass fluid from said chamber

to said nozzle.

24. An apparatus as claimed in claim 23 including:
an outer casing, sald casing enclosing said housing,
sald pilston, said first spring, said first valve and said

second valve.

25. An apparatus as claimed in claim 23 wherein:
sald second valve includes a movable element, an
opening and a second spring, said second spring for biasing

sald movable element to close said opening.

26. An apparatus as claimed in claim 23 including:
a second chamber located between said first and said

second valves.

27. An apparatus as claimed in claim 24 including:
a supply conduit located within said outer casing

and being connected to said first valve.

28. An apparatus as claimed in claim 23 wherein:
sald actuator includes an operating button, a pivot
shaft connected to said operating button and an arm for

engaging said second valve.

29. An apparatus as claimed in claim 28 wherein:



CA 02393687 2005-03-31

- 30 -

sald second valve includes a movable element, an
opening and a second spring, said second spring for biasing
salid movable element to close said opening; and

salid arm of said actuator engages said movable
element of said second valve for moving said movable element

against the bias of said second spring.

30. An apparatus as claimed in claim 29 including:
an outer casing, said casing enclosing said housing,
sald piston, said first spring, said first valve and said

second valve.

31. An apparatus as claimed in claim 30 including:
a supply conduit located within said outer casing

and belng connected to said first valve.

32. An apparatus as claimed in claim 31 including:
a second chamber located between said first and said

second valves.
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