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WATER UET UNIT AND HANDLE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is related to the concurrently-filed 
U.S. design application entitled “Water Jet Base' and filed 
on Feb. 24, 2006 with Express Mail Label No. EV 759 036 
018 US, as well as to the concurrently-filed U.S. design 
application entitled “Water Jet Handle' and filed on Feb. 24. 
2006 with Express Mail Label No. EV 759 036 035 US, each 
naming Brian Boyd, Brian R. Williams and Kurt M. Taylor 
as inventors. 

BACKGROUND OF THE INVENTION 

0002 a. Field of the Invention 
0003. The present invention relates generally to oral 
hygiene products, and more particularly to a dental water jet 
unit. 

0004) b. Background Art 
0005 Harmful bacteria often grows deep between teeth 
and below the gum line. Traditional toothbrush and flossing 
often cannot reach these areas to remove the bacteria and 
food debris from these areas. To overcome the limitations of 
toothbrushes and flossers, a dental water jet may provide a 
pressurized water stream to remove trapped debris and 
harmful bacteria from areas not easily reached by a tooth 
brush or flosser. Such a dental jet unit typically consists of 
a pump Supplying pressurized water from a water reservoir 
to a tip. The tip has an opening that permits the pressurized 
water stream to be directed to the desired locations within 
the mouth. 

0006. However, in many such dental water jets, the 
reservoir holding the water to be pressurized and provided to 
the tip must be mated with a base of the water jet unit by 
inverting the reservoir and attaching the base thereto. This is 
typically so because the opening by which the reservoir is 
filled doubles as the opening through which water may exit 
the reservoir to be moved by the pump. 
0007. The pumps used in dental jet units for providing the 
necessary water pressures to effectively remove food debris 
and bacteria are often noisy. Although the noise does not 
affect the dental jets effectiveness at removing food debris 
and bacteria, it is often unpleasant for the user. 
0008 Further, many dental water jets may not provide 
any visual indication when a tip is properly seated or mated 
with the dental water jet (typically within a handle). Simi 
larly, many dental water jets may not visually indicate when 
the tip is properly removed. Thus, users of such dental water 
jets may not fully seat the tip, leading to ineffective or 
weakened oral irrigation. Additionally, the water may leak 
into the atmosphere between the interface of the improperly 
seated tip and the handle. Further, users of such water jets 
may experience difficulty fully removing the tip from the 
handle. 

0009. Although some dental water jets permit a user to 
adjust the flow of fluid from the reservoir to the tip, many do 
not provide fine fluid flow control. Others have discrete 
settings as opposed to permitting a user to fine-tune fluid 
flow. 
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0010 For these and other reasons, there is room in the art 
for an improved dental water jet. 

SUMMARY OF THE INVENTION 

0011. One embodiment of the present invention takes the 
form of an apparatus for providing a pressurized water 
stream for cleaning gums and teeth. The embodiment 
includes a base unit defining a cavity. The cavity contains a 
pump, which may move pressurized water from a reservoir 
to a tip in fluid communication with the pump. The reservoir 
may be supported on the base unit and in fluid communi 
cation with the pump. The pump may be connected to an 
electrical power source in order to power the pump. The 
pump may be turned on and off using a Switch. A flow 
control knob may be turned to selectively adjust the water 
pressure Supplied by the tip between a minimum and a 
maximum value. The reservoir may be removed from the 
base unit so that it may be filled with a fluid, such as water, 
from a fluid source (such as a water faucet). The reservoir 
may support a container for storing tips or other items. 
0012 Fluid may flow from the reservoir, through the base 
Supporting the reservoir, along a tube, from the tube into the 
handle, and into the tip. The fluid may be propelled by a 
motive source, such as a piston, to facilitate this flow. Fluid 
may ultimately be ejected from the tip and into the mouth of 
a user (for example) to provide oral irrigation and/or clean 
ing of the teeth, gums, and tongue. 

0013. One embodiment of the present invention takes the 
form of an apparatus for adjusting a fluid pressure Supplied 
by a pump to a tip, including a pump body defining a fluid 
chamber, a flow control rotatably connected to the pump 
body, a flow regulation conduit at least partially defined by 
the flow control, a bypass valve in fluid communication with 
the fluid chamber and the flow regulation conduit, and a fluid 
passage between the fluid chamber and the tip. In such an 
embodiment, the pump body and the flow control together 
define a return channel in fluid communication with the flow 
regulation conduit. Further, the depth of the fluid regulation 
conduit proximate the bypass valve may be varied by 
selectively moving the flow control relative to the pump 
body. Additionally, varying the depth of the fluid regulation 
conduit varies a fluid pressure within the fluid passage. 
0014) Another embodiment of the present invention takes 
the form of a dental water jet unit including a base unit 
defining a cavity, a reservoir in fluid communication with a 
pump contained within the cavity and connected to the base 
unit by at least one vibration reduction mount, and a tip 
operative to deliver a stream of pressurized fluid and in fluid 
communication with the pump. 
00.15 Yet another embodiment of the present invention 
takes the form of a container for storing items, including a 
container base including a Surface operative to be received 
within a reservoir, a lid connected to and movable relative to 
the container base, at least one first aperture defined on the 
container base, and at least one second aperture defined on 
the lid, wherein the container base and the lid define for at 
least one movable position a Substantially enclosed volume 
for storing at least one item. 

0016 Still another embodiment of the present invention 
is a water dental jet handle including a housing defining a 
cavity, a tip attachment mechanism operationally attached to 
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the housing, a visual indicator operationally attached to the 
housing, the visual indicator visually indicating when the tip 
is attached to the housing and further visually indicating 
when the tip is detached from the housing, a pause button, 
and a stop plunger attached to the pause button and at least 
partially received within the cavity. In such an embodiment, 
depressing the pause button halts a fluid flow through the 
cavity and to the tip. Additionally, an audible indication that 
the tip is properly attached may be provided. For example, 
a click, bell or whistle may be heard when the tip is seated. 
The audible indication may be mechanically or electroni 
cally generated. 

0017. A further embodiment of the present invention 
takes the form of a water dental jet unit including a base unit 
defining a cavity, a plurality of footings attached to the base 
unit and operative to elevate the base unit above a surface 
Supporting the base unit, a reservoir in fluid communication 
with a pump contained within the cavity, and a tip operative 
to deliver a stream of pressurized fluid and in fluid commu 
nication with the pump. 
0018 Yet a further embodiment of the present invention 
takes the form of a dental water jet unit pump including a 
pump chassis, an eccentric end plate movably connected to 
the pump chassis, a first alignment shaft connected to the 
pump chassis, a second alignment shaft connected to the 
eccentric end plate, a first gear rotating around a longitudinal 
axis of the first alignment shaft, and a second gear engaging 
the first gear and rotating around a longitudinal axis of the 
second alignment shaft. In Such an embodiment, selectively 
moving the eccentric end plate relative to the pump chassis 
selectively moves the second gear relative to the first gear. 
0.019 Still a further embodiment of the present invention 
takes the form of a dental water jet unit including a base unit 
defining a cavity, a reservoir in fluid communication with a 
pump contained within the cavity, a tip in fluid communi 
cation with the pump, and a reed valve located within the 
base unit. In Such an embodiment, the reed valve regulates 
a flow of a fluid from the pump to the tip. Further, the reed 
valve prevents the fluid from flowing from the tip to the 
pump. 

0020. An additional embodiment of the present invention 
takes the form of a dental water jet unit including a base unit 
having a basin for receiving a reservoir, a reservoir valve 
initially biased to a closed position and operationally 
attached to the reservoir, and a tube projection connected to 
the base unit and opening the valve when the reservoir is 
received within the basin. In such an embodiment, the basin 
and the reservoir are configured to guide the reservoir valve 
adjacent to the tube projection. 

0021. These and additional embodiments, features, and 
operations of the invention will be apparent to those skilled 
in the art upon reading the following disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 depicts a perspective view of a first embodi 
ment of an apparatus for providing a pressurized fluid 
Stream. 

0023 FIG. 2 depicts a cross-sectional view of the handle 
depicted in FIG. 1, viewed along line 2-2 in FIG. 1. 
0024 FIG.3 depicts a cross-sectional view of the handle 
depicted in FIG. 1, viewed along line 3-3 in FIG. 1. 
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0025 FIG. 4A depicts a portion of the cross-sectional 
view of the handle shown in FIG. 3 showing a tip being 
inserted or removed from the handle. 

0026 FIG. 4B depicts a portion of the cross-sectional 
view of the handle shown in FIG. 3 showing a tip coupled 
to the handle. 

0027 FIG. 4C depicts a cross-sectional view of the 
handle and tip shown in FIG. 4A, viewed along line 4C-4C 
in FIG. 4A. 

0028 FIG. 4D depicts a cross-sectional view of the 
handle and tip shown in FIG. 4B, viewed along line 4D-4D 
in FIG. 4B. 

0029 FIG. 5 depicts a portion of the cross-sectional view 
of the handle shown in FIG. 2, showing a tip attached to the 
handle and the handle's button pressed to pause the flow of 
fluid from the tube to the tip. 
0030 FIG. 6 depicts an exploded perspective view of the 
handle depicted in FIG. 1. 
0031 FIG. 7 depicts a perspective view of the lower left 
portion of the embodiment depicted in FIG. 1 with the knob, 
the switch, and a portion of the base unit and the reservoir 
removed to show a segment of the pump and a related flow 
path between the reservoir and the pump. 
0032 FIG. 8A depicts a first cross-sectional view of the 
pump body and various components depicted in FIG. 7, 
viewed along line 8-8 in FIG. 7, and showing the flow paths 
of a fluid during the forward stroke of a piston. 
0033 FIG. 8B depicts a second cross-sectional view of a 
portion of the pump, the base unit and the reservoir viewed 
along line 8-8 in FIG. 7, and showing the flow paths of a 
fluid during a backstroke of the piston. 
0034 FIG. 8C depicts a third cross-sectional view of a 
portion of the pump, the base unit and the reservoir viewed 
along line 8-8 in FIG. 7, and showing fluid flow during a 
pause operation of the embodiment. 
0035 FIG.9 depicts an exploded perspective view of the 
pump body and flow control depicted in FIG. 8. 
0036 FIG. 10 depicts an exploded perspective view of 
the flow control depicted in FIG. 9. 
0037 FIG. 11A depicts a cross-section view of a portion 
of the flow control, taken along line 11A-11A in FIG. 9. 
0038 FIG. 11B depicts a cross-section view of a portion 
of the flow control, taken along line 11B-11B in FIG. 9. 
0039 FIG. 11C depicts a cross-section view of a portion 
of the flow control, taken along line 11C-11C in FIG. 9. 
0040 FIG. 12 depicts an exploded, front perspective 
view of various components of the embodiment depicted in 
FIG. 1 

0041 FIG. 13 depicts an exploded, perspective view of 
the container depicted in FIG. 1. 
0.042 FIG. 14 depicts the embodiment shown in FIG. 1 
with the upper base unit segment, the reservoir, the con 
tainer, the handle, the tip, and the power cord not shown to 
better show the pump connected to the lower base unit 
Segment. 



US 2007/0203439 A1 

0.043 FIG. 15 depicts a top view of the pump chassis 
showing the first and second alignment shafts. 
0044 FIG. 16 depicts a bottom view of the pump chassis 
showing an eccentric end plate connected to the pump 
chassis. 

004.5 FIG. 17 depicts a perspective view of the eccentric 
end plate shown in FIG. 16. 
0046 FIG. 18 is similar to FIG. 14 except all components 
of the pump, other than the pump chassis, have been 
removed to better show the pump chassis. 
0047 FIG. 19 is a cross-sectional view taken depicting 
the relationship between the pump chassis, mount, and lower 
housing segment of the embodiment of Fig., viewed along 
line 19-19 of FIG. 18, 

0.048 FIG. 20 is a cross-sectional view taken showing the 
connection between a footing and the lower base unit 
segment of the embodiment of Fig., viewed along line 20-20 
of FIG. 18. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0049. One embodiment of the present invention takes the 
form of an apparatus for providing a pressurized water 
stream for cleaning gums and teeth. The embodiment 
includes a base unit defining a cavity. The cavity contains a 
pump, which may move pressurized water from a reservoir 
to a tip in fluid communication with the pump. The reservoir 
may be supported on the base unit and in fluid communi 
cation with the pump. The pump may be connected to an 
electrical power source in order to power the pump. The 
pump may be turned on and off using a Switch. A flow 
control knob may be turned to selectively adjust the water 
pressure Supplied by the tip between a minimum and a 
maximum value. The reservoir may be removed from the 
base unit so that it may be filled with a fluid, such as water, 
from a fluid source (such as a water faucet). The reservoir 
may support a container for storing tips or other items. 
0050 Fluid may flow from the reservoir, through the base 
Supporting the reservoir, along a tube, from the tube into the 
handle, and into the tip. The fluid may be propelled by a 
motive source, such as a piston, to facilitate this flow. Fluid 
may ultimately be ejected from the tip and into the mouth of 
a user (for example) to provide oral irrigation and/or clean 
ing of the teeth, gums, and tongue. 
0051 FIG. 1 depicts a perspective view of a first embodi 
ment of an apparatus 10 for providing a pressurized fluid 
stream. The embodiment may include a base unit 12, which 
may support a reservoir 14 for storing a fluid Such as water. 
A container 16 having a container base 18 and a lid 20 may 
be positioned atop the reservoir 14 and define one or more 
ventilation holes 22. The container 16 may be used for 
storing items, including accessories utilized with the appa 
ratus 10. One exemplary accessory is a tip 24 having an 
opening for delivering a pressurized fluid stream. Such a tip 
24 may be attached to a handle 26 having a latch 28 that 
selectively detaches the tip 24 from the handle 26. The 
handle 26 may further include a button 30 for pausing fluid 
flow to the tip 24. The handle 26 may be removably secured 
to the base unit 12 via a clamp 32 joined to the base unit 12 
and may be coupled to a tube 34 in fluid communication 
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with a pump contained within the base unit 12. A power cord 
36 may connect a power source (not shown) to the pump. A 
switch 38 may be connected to the base unit 12 for turning 
the pump on and off. 
0052 Additional controls may be used beyond the afore 
mentioned switch 38. For example, a knob 40 may be 
connected to the pump for adjusting the fluid pressure of a 
fluid supplied by the pump. The knob 40 may be, for 
example, inserted through a knob aperture in the base unit 12 
in order to be accessible to an operator. Each of the base unit 
12, reservoir 14, container 16, tip 24, handle 26, clamp 32, 
tube 34, Switch38, and knob 40 may be composed of plastic, 
metal, rubber, carbon composites, another Suitable material, 
or some combination thereof. 

0053 FIG. 2 depicts a cross-sectional view of the handle 
26 viewed along line 2-2 in FIG. 1, while FIG. 3 depicts a 
cross-sectional view of the handle 26 viewed along line 3-3 
in FIG.1. With reference to these figures, the handle 26 may 
include a handle housing 48 composed of a first and second 
housing segment 50, 52. The first and second handle housing 
segments 50, 52 together define a cavity 54 in which a valve 
body 56, the tube 34, and a collar unit 58 may reside. The 
first and second handle housing segments 50, 52 may each 
include first, second, third and fourth interior walls 60, 62, 
64, 66 for aligning the valve body 56, the tube 34, and the 
collar unit 58 within the cavity 54. The interior walls 60, 62. 
64, 66 generally extend in a horizontal plane with respect to 
the handle 26, and inwardly from one of the first and second 
housing segments 50, 52. Each interior wall 60, 62. 64, 66 
may align with a mating interior wall extending from the 
opposing housing segment when the handle 26 is assembled. 
0054 The first handle housing segment 50 may include a 
button aperture 68 receiving the button 30. Similarly, the 
second handle housing segment 52 may include one or more 
L-shaped sidewalls 70 that support the valve body 56 when 
the button 30 is pressed. Generally, pressing the button 30 
forces the valve body 56 against an L-shaped sidewall 70. 

0055. The valve body 56 may define a series of fluid 
passages along its length. In particular, an inner Surface of 
the valve body 56 may define a valve body aperture for 
receiving a collar unit 58 defining a first fluid passage 72 
extending from the first and second handle housing seg 
ments 50, 52 to a handle head 74 formed at the top of the 
handle 26. (As explained below, the handle head 74 gener 
ally receives the tip 24.) The collar unit 58 may include a 
collar 76 that may encircle at least a portion of the first fluid 
passage 72. 

0056. Additionally, the inner surface of the valve body 56 
may be stepped to define a second fluid passage 78 adjacent 
to the first fluid passage 72. This second fluid passage 78 
typically has a cross-sectional area at least slightly smaller 
in at least one dimension than the cross-sectional area of the 
first fluid passage 72. This change in the cross-sectional area 
forms a step. The step may support a valve body O-ring 80. 
which may prevent pressurized fluid from leaking into the 
handle housing 48 along the joint formed between the valve 
body 56 and the collar unit 58. 
0057 The inner surface of the valve body 56 may be 
stepped again to define a third fluid passage 82 adjacent to 
the second fluid passage 78 having a cross-sectional area 
Smaller in at least one dimension than the cross-sectional 
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area of the second fluid passage 78. The inner surface of the 
valve body 56 also may define a fourth fluid passage 84. This 
fourth fluid passage 84 may be generally transverse to the 
first, second, and fluid passages 72,78, 82. That is, while the 
first, second and third fluid passages 72,78, 82 extend along 
the longitudinal axis of the handle 26, the fourth fluid 
passage 84 extends along the transverse axis of the handle 
26. The fourth fluid passage 84 generally underlies the 
button 30 and may receive a stop plunger 86. The third fluid 
passage 82 provides a fluid connection between the second 
72 and fourth fluid passages 78, 84, while the fourth fluid 
passage 84 receives the stop plunger 86 for pausing the flow 
of fluid from the tube 34 to the tip 24 as described in more 
detail below. 

0.058 At a first end of the valve body 56 (i.e., the end of 
the valve body 56 wherein the first fluid passage 72 is 
formed), a pair of tab walls 88 may extend from the valve 
body 56 in a direction generally parallel to the longitudinal 
axis of the handle 26. Each tab wall 88 may include a tab 
aperture 90 sized to receive a tab 92 associated with, or 
placed on, the collar unit 58. At a second end of the valve 
body 56 (i.e., the end of the valve body 56 adjacent the 
fourth fluid passage 84), an arrowhead shaped wall 94 for 
receiving the tube 34 may extend from the valve body 56 in 
a direction generally aligned with the handle's 26 longitu 
dinal axis. When joined to the valve body 56 by the 
arrowhead shaped wall 94, the tube 34 may fluidly commu 
nicate with the fourth fluid passage 84 via an opening 96 in 
the arrow-head shaped wall 94. A tube clamp 98 may clamp 
the portion of the tube's 34 inner surface received by the 
arrowhead shaped wall 94 against the arrowhead shaped 
wall’s 94 outer surface. 

0059. The first fluid passage 72 may extend through the 
collar unit 58 and into the handle head 74. The collar unit 
wall 100 (or walls, in some embodiments) of the first fluid 
passage 72 may have first, second, and third collar unit 
projections 102, 104,106 extending from its outer surface. 
The first collar unit projection 102 may include one or more 
of the aforementioned tabs 92 for connecting the collar unit 
58 to the valve body 56 when a portion of the collar unit 58 
is received within the valve body 56. As the collar unit 58 
is received within the valve body 56, the tabs 92 push the tab 
walls 88 outwardly until the tabs 92 generally align with the 
tab apertures 90. Once aligned, the tabs 92 are received with 
the tab apertures 90, thereby allowing the tab walls 88 to 
return to their original position, and thus retain the tabs 92 
within the tab apertures 90. Retention of the tabs 92 within 
the tab apertures 90 results in the collar unit 58 and the valve 
body 56 being connected. The second collar unit projection 
104 may align the collar unit 58 with the first and second 
handle housing segments 50, 52. The collar 76 may be 
composed of the third collar unit projection 106 and a collar 
sidewall 108 extending from the free end of the third collar 
unit projection 106 in a direction generally parallel to the 
longitudinal axis of the handle 26, thereby defining a space 
110 between the between the collar sidewall 108 and the 
outer surface of the collar unit wall 100. 

0060 A first spring 112 may be located within the space 
110 to maintain a pre-determined distance between a handle 
head 74 and the handle housing 48 as described in more 
detail below. A fourth collar unit projection 114 may extend 
generally transversely from the free end of the collar side 
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wall 108, thereby providing a surface for engaging handle 
head flanges 116 extending inwardly from an inner Surface 
of the handle head 74. 

0061 The inner surface of the handle head 74 may define 
a handle head space 118 receiving the first spring 112. The 
first spring 112 may compress to engage the third collar 
unitprojection 106 and the handle heads 74 inner surface 
when the handle head 74 and collar unit 58 are joined. The 
first spring 112 may exert an upward force against the handle 
head 74 when compressed. Although this upward force may 
tend to drive the handle head 74 away from the collar unit 
58, engagement between the handle head flanges 116 and the 
fourth collar unit projection 114 will resist separation of the 
handle head 74 and collar unit 58 by this upward force. 
Further, the cumulative effect of the upward force by the first 
spring 112 being resisted by the engagement between the 
head handle flanges 116 and the fourth collar unit projection 
114 is that the handle head 74 generally will be maintained 
at a pre-determined distance from the third collar unit 
projection 106 of the collar unit 58. Thus, when the joined 
collar unit 58 and handle head 74 are positioned adjacent 
with the handle housing 48, the handle head 74 will gener 
ally be maintained at a pre-determined distance from the 
handle housing 48 as shown in FIGS. 2 and 3. 

0062). As shown in FIG. 4B, the handle head 74 may be 
depressed to be adjacent the handle housing 48. Further, 
when the handle head 74 is positioned adjacent the handle 
housing 48, the handle head 74 may be rotated relative to the 
collar unit 58 around a longitudinal axis of the handle 26 
since the handle head 74 is not fixedly connected to the 
collar unit 58. As described in more detail below, a tip 24 
received within the handle head 74 may be rotated around 
the longitudinal axis of the handle 26 by rotating the handle 
head 74 around this longitudinal axis, thereby permitting the 
direction of the fluid stream exiting the tip 24 to be changed 
by rotating the handle head 74. 

0063. The handle head 74 may be depressed into the 
position shown in FIG. 4B when a tip 24 is received within 
the handle heads 74 opening and coupled with the latch 28 
as described in more detail below. As the handle head 74 is 
depressed towards the handle housing 48, the first spring 112 
compresses further. The further compressed first spring 112 
will exert an upward force, which will return the handle head 
74 back to its original pre-determined distance from the 
handle housing 48 in the absence of another force opposing 
this upward force. When the tip 24 is coupled with the latch 
28 as described in more detail below, this upward force will 
be opposed, thereby maintaining the handle head 74 in a 
position adjacent the handle housing 48 as shown in FIG. 
4B. When the tip 24 is decoupled from the latch 28, the force 
opposing the upward force exerted by the first spring 112 is 
removed, thereby allowing the first spring 112 to move the 
handle head 74 back to its original position as shown in 
FIGS. 2 and 3. This movement of the handle head 74 from 
a position adjacent the handle housing 48 to its pre-deter 
mined position from the handle housing 48 provides a visual 
indication that the tip 24 is decoupled from the latch 28. 

0064. The handle head 74 may include a recessed surface 
120 encompassing an opening adapted to receive the tip 24 
and surrounded by a recessed wall 122. With reference to 
FIGS. 4A and 4B, the recessed wall 122 may define a shape 
adapted to mate with a tip annular ring 124 extending from 
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an exterior Surface of a portion of the tip 24, namely a tip 
shaft 126. The engagement of the recessed wall 122 with the 
tip annular ring 124 may permit the tip 24 to be rotated 
around a longitudinal axis of the handle 26 as the handle 
head 74 rotates around the longitudinal axis of the handle 26. 
0065. As mentioned above, the latch 28 may permit the 
tip 24 to be selectively attached or detached from the handle 
26, and specifically from the handle head 74. The operation 
of the latch 28 will now be described. With reference to 
FIGS. 2, 3, 4A, 4B, 4C and 4D, the latch 28 may have a latch 
body 128 defining a latch aperture 130 that may be received 
on the collar unit wall 100. As shown in FIG. 4C, a latch slot 
132 may extend from the latch aperture 130 and mate with 
a collar tongue 134 extending from the collar unit wall 100, 
thereby providing an alignment mechanism for properly 
aligning the latch 28 relative to the collar unit 58 when 
joining the latch 28 and the collar unit 58 as described in 
more detail below. A portion of the latch body 128 may be 
received within a collar opening 136 in the collar unit wall 
100. As described in more detail below, this portion of the 
latch body 128 may mate with a groove 138 in the tip 24, 
thereby retaining the tip 24 when it is engaged with the 
handle 26. A latch stub 140 may extend from the latch body 
128 and receive a second spring 142. When the handle 26 is 
assembled, the second spring 142 will be compressed 
between the latch body 128 and the handle housing 48 as 
shown in FIG. 3. The compressed second spring 142 will 
exert a force upon the latch 28 that pushes a portion of the 
latch body 128 into the collar opening 136 as shown in FIG. 
3 when a tip 24 is not received within the first fluid passage 
72. As described in more detail below, when a tip 24 is 
received within the first fluid passage 72, the second spring 
142 also pushes a portion of the latch body 128 into the tip 
groove 138, thereby coupling the tip 24 with the latch 28. 
0.066 Returning to FIGS. 2 and 3, the button 30 may be 
received within the button aperture 68 of the first handle 
housing segment 50. The button 30 may include a generally 
concave and ovoid first Surface. A lip 144 or other projection 
extending from a wall 146 of the button 30 generally may 
prevent the button 30 from passing entirely through the 
button aperture 68 when the button 30 is received therein. 
The button 30 may include a stop plunger projection 148 
adapted to mate with a stop plunger aperture 150 defined by 
a stop plunger body 152 to connect the button 30 to the stop 
plunger 86. A glue, epoxy, or other adhesive may also be 
used to join the stop plunger 86 to the button 30. The stop 
plunger 86 may further include a stop plunger shaft 154 
extending from the stop plunger body 152. The stop plunger 
shaft 154 may include one or more stop plunger grooves that 
each may receive a stop plunger O-ring 156. The stop 
plunger O-rings 156 may prevent a fluid from leaking into 
the handle housing 48 of the handle 26 through the joint 
formed by the stop plunger 86 and the valve body 56. The 
stop plunger O-rings 156 may also prevent fluid from the 
leaking into the first fluid passage 72, or into the handle 
housing 48 of the handle 26, when the stop plunger 86 is 
engaged to stop the flow of fluid through the valve body 56 
as shown in FIG. 5. When the stop plunger 86 is in this 
closed position, the stop plunger 86 seats within the fourth 
fluid passage 84, thereby preventing fluid flow from the tube 
34 through the fourth fluid passage 84 and, ultimately, 
through the valve body 56. This, in turn, prevents fluid from 
flowing into the first fluid passage 72 and any tip 24 
connected to the handle head 74. 

Aug. 30, 2007 

0067. A third spring 158 may be located between the stop 
plunger 86 and one or more spring-engaging protrusions 160 
formed in the valve body 56. The third spring 158 is biased 
to return the stop plunger 86 to an open position when the 
button 30 is released. When the stop plunger 86 is in the 
open position, fluid may flow through the tube 34, into the 
valve body 56, and into a tip 24 connected to the handle head 
74. Fluid flow through the present embodiment is described 
in more detail below. 

0068. With reference to FIGS. 4A and 4B, the operation 
of attaching and detaching a tip 24 from the handle 26 will 
be described. A tip proximal end 162 is inserted into the first 
fluid passage 72 (the fluid passage through the collar unit 58) 
through the opening in the handle head 74. As the tip 24 is 
inserted, the portion of the latch body 128 received within 
the collar opening 136 in the collar unit wall 100 engages the 
tip proximal end 162. This engagement causes the latch 
body 128 to slide along the sloped surface of the tip 
proximal end 162, thereby pushing the latch body 128 out of 
the collar opening 136. As the latch body 128 is pushed out 
of the collar opening 136, the second spring 142 is com 
pressed between the latch 28 and the handle housing 48 (see 
FIG. 4A). As the tip 24 continues to be inserted within the 
first fluid passage 72, the tip annular ring 124 formed on the 
tip exterior engages the handle head's recessed Surface 120. 
Accordingly, as the tip 24 is pushed, the handle head 74 
likewise moves towards the handle housing 48. As the 
handle head 74 moves towards the handle housing 48, the 
first spring 112 compresses between the handle head 74 and 
the collar unit 58. 

0069. As the tip proximal end 162 approaches the third 
fluid passage 82 formed in the valve body 56, the tip groove 
138 generally aligns with the latch body 128 and collar 
opening 136 as shown in FIG. 4B. When the latch body 128 
is aligned with the tip groove 138 and collar opening 136, 
the compressed second spring 142 pushes a portion of the 
latch body 128 into the collar opening 136 and the tip groove 
138. Receipt of a portion of the latch body 128 within the tip 
groove 136 couples the tip 24 with the latch 28 thereby 
attaching the tip 24 to the handle 26. A noise may occur 
when the latch body 128 is received within the tip groove 
138, thereby providing an audible indication that the tip 24 
is attached to the handle 26. The noise may be a click, beep, 
bell, whistle, and so forth. The noise may be mechanically 
produced (for example, a click resulting from a portion of 
the tip 24 impacting a portion of the handle 26, or a click 
resulting from a portion of the tip 24 springing outward or 
mechanically deforming). Alternatively, the noise may be 
electronically produced (such as a beep or chime from an 
electronic speaker activated when the tip 24 is properly 
seated). A segment of the tip 24 may, for example, mechani 
cally depress an electronic element to initiate the noise, or 
may complete an electronic circuit. Likewise, the latch body 
128 may mechanically depress an electronic element asso 
ciated with the tip 24 (such as within the tip groove 138) or 
complete an electronic circuit with the tip 24 when seated in 
the tip groove 138. 

0070. To detach the tip 24 from the handle 26, the latch 
28 is pressed towards the handle 26. When the latch 28 is 
pressed, the portion of the latch body 128 received within 
the tip groove 138 moves out of the tip groove 138. Once no 
portion of the latch body 128 remains within the tip groove 
138, the first spring 112 expands. As the first spring 112 
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expands, the handle head 74 moves away from the handle 
housing 48, thereby returning the handle head 74 to the 
position occupied prior to insertion of the tip 24. This motion 
also forces the tip 24 upward. As the tip 24 moves upward, 
the tip groove 138 moves upward, and thus is no longer 
aligned with the latch body 128. Once the tip groove 138 
ceases to be aligned with the latch body 128, the tip 24 may 
be removed from the handle 26 since it is no longer coupled 
to the handle 26 by the latch 28. The handle heads return 
towards its original position prior to insertion of the tip 24 
provides a visual indication that the tip 24 is no longer 
coupled to the handle 26 by the latch 28. More particularly, 
in addition to the motion of the handle head 74, the collar 
unit 58 appears to expand as the handle head 74 retreats from 
the handle 26 in order to provide the aforementioned visual 
indication. 

0071 FIG. 6 depicts an exploded perspective view of 
various components of the embodiment of the handle 26 
depicted in FIGS. 2, 3, 4A, 4B, and 5. The components of 
the embodiment may include the first and second handle 
housing segments 50, 52, the tube 34, the latch 28, the button 
30, the handle head 74, the collar unit 58, the valve body 56, 
the tube clamp 98, the stop plunger 86, the valve body and 
stop plunger O-rings 80, 156, and the first, second and third 
springs 112, 142, 158. The first and second handle housing 
segments 50, 52 may separate in order to receive the collar 
unit 58, the latch 28, the body valve 56, the stop plunger 86, 
the button 30, the second and third springs 142, 158, the tube 
clamp 98, a portion of the tube 34, and the valve body and 
stop plunger O-rings 80, 156. 

0072 Semicircular first, second, third and fourth notches 
164, 166, 168, 170 formed in each of the first, second, third 
and fourth interior walls 60, 62, 64, 66 extending from the 
first and second handle housing segments 50, 52 cooperate 
to form first, second, third, and fourth handle housing 
apertures, respectively. When the first, second, third and 
fourth interior walls 60, 62. 64, 66 of the first handle housing 
segment 50 abut the first, second, third, and fourth interior 
walls 60, 62, 64, 66 of the second handle housing segment 
52, the semicircular notches 164, 166, 168, 170 in each such 
interior wall align with the corresponding notches formed in 
the mating interior wall. Thus, each of the aforementioned 
handle housing apertures are generally circular in shape, 
although in alternative embodiments the handle housing 
apertures may be of any desired shape. 

0073. The first, second, third, and fourth interior walls 60, 
62, 64, 66 extending from the interior surfaces of the handle 
housing segments 50, 52 may each have a length generally 
parallel to the lengths of the other interior walls. The interior 
walls 60, 62. 64, 66 may generally be located along the 
lengths of their respective handle housing segments 50, 52 
Such that when the first and second handle housing segments 
50, 52 are joined, the notches 164, 166 in the first and second 
interior walls 60, 62 define a pair of co-axially aligned first 
and second handle housing apertures that may receive the 
tube 34, and the notches 168, 170 in the third and fourth 
interior walls 64, 66 define a pair of coaxially aligned third 
and fourth handle housing apertures that may receive the 
valve body 56. 

0074 Semicircular fifth, sixth, and seventh notches 172, 
174, 176 formed in each of the exterior walls of the first and 
second handle housing segments 50, 52 cooperate to form 
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fifth, sixth and seventh handle housing apertures, respec 
tively. When the first and second handle housing segments 
50, 52 are joined, the semicircular notches 172, 174, 176 in 
each exterior wall of the handle housing segments 50, 52 
align with the corresponding notches formed in the mating 
exterior wall. Thus, each of the aforementioned fifth, sixth, 
and seventh handle housing apertures are generally circular 
in shape, although in alternative embodiments the handle 
housing apertures may be of any desired shape. Further, 
when the first and second handle housing segments 50, 52 
are joined, the fifth handle housing aperture may receive the 
latch 28, the sixth handle housing aperture may receive the 
collar unit 58, and the seventh handle housing aperture may 
receive the tube 34. One or more pegs 178 may extend from 
the interior surface of the first handle housing segment 50 
proximate the first, second, third, and fourth interior walls 
60, 62, 64, 66. Each peg 178 may be adapted to mate with 
a corresponding hole in the second handle housing segment 
52. The pegs 178 and the holes may be dimensioned such 
that each peg 178 will relatively snugly fit within its corre 
sponding hole. The friction resulting from this fit may resist 
decoupling of the handle housing segments 50, 52. Alter 
natively and/or additionally, the first and second housing 
segments 50, 52 may be joined using glue, epoxy, fasteners, 
Sonic welding, any other known method for joining two 
items, or by a combination of known methods. For example, 
the pegs 178 may be glued or adhered within the holes. 
0075 Still with respect to FIG. 6, an interior fluid passage 
180 may be formed within the hollow tube 34. At a first end, 
the interior passage 180 may be dimensioned so that an end 
portion of the tube 34 may be received on the arrowhead 
wall 94 of the valve body 56. The tube clamp 98 may be a 
generally cylindrical and likewise hollow. The tube clamp 
98 may be slid over the exterior surface of the tube 34. 
0076. The handle head 74 may include a generally 
crown-shaped upper Surface with one or more recesses 182. 
A user may rest his or her fingers on or in these recesses 182 
to grip the handle head 74 when rotating it around the 
handle's 26 longitudinal axis. The first fluid passage 72 is 
generally cylindrical. The first, second, and third collar unit 
projections 102, 104,106 may be generally annular, and the 
collar sidewall 108 may be generally annular. 
0077. The latch 28 may be composed of a latch key 184, 
the latch body 128, and the latch stub 140. The latch key 184 
may be a pentagonal structure. The latch body and stub 128, 
140 may each be a rectangular solid. The latch aperture 130 
defined within the latch body 128 may be generally arch 
shaped with the straight edge of the arch being partially 
received within the collar opening 136 located in the collar 
unit wall 100. The stop plunger 86 may form an at least 
partially-circular plane with a cylindrical shaft 154 extend 
ing transversely from the planar body 152. 
0078. The tip 24 may include an elongated, generally 
cylindrical shaft 126 that is bent or angled at a distal end 
186. The inner surface of the tip shaft 126 may define a tip 
fluid passage, which may narrow along the tip shaft’s length 
or at least near the distal end 186. The tip shaft 126 may 
include the tip groove 138, which may engage the latch 28 
as described above, and the tip annular ring 124, which may 
extend around the tip shaft’s circumference and engage the 
handle head 74 as described above. 

0079 A method for assembling the handle 26 will now be 
described. The first spring 112 is received within the annular 
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space 110 defined by the collar sidewall 108 and collar unit 
wall 100. The handle head 74 is pressed onto the collar unit 
58 until its flanges 116 clear the fourth collar unit projection 
114 extending from the collar sidewall 108. Thus, when 
attempting to separate the handle head 74 from the collar 
unit 58, the handle head flanges 116 will abut the fourth 
collar unit projection 114 and prevent disconnection. The 
collar unit wall 100 is inserted through the latch aperture 130 
until a surface of the latch body 128 abuts the first collar unit 
projection 102. The second spring 142 is received on the 
latch stub 140. The valve body O-ring 80 is positioned at the 
end of the first fluid passage 72 opposite the collar unit 58, 
and the collar unit wall 100 is inserted into the valve body 
apeture of the valve body 56 until the tabs 92 of the collar 
unit 58 engage the tab apertures 90 defined in the tab walls 
88 of the valve body 56. 
0080. The third spring 158 is placed against the valve 
body 56 and contacts the spring-engaging protrusions 160 of 
the valve body 56. The stop plunger O-rings 156 placed 
about the stop plunger 86 are received within the stop 
plunger grooves, and the stop plunger 86 is connected to the 
button 30 and inserted at least partially into the fourth fluid 
passage 84. The tube 34 is received on the arrowhead wall 
94 extending from the valve body 56 and the tube clamp 98 
is slid onto the portion of the tube 34 received by the 
arrowhead wall 94. The valve body 56 (with attached 
components) is placed within the second handle housing 
segment 52; the first, second, third, and fourth interior walls 
60, 62, 64, 66 facilitate locating the valve body 56 and 
attached components within the second handle housing 
segment 52. Next, the first handle housing segment 50 may 
be joined with the second handle housing segment. 

0081. The previously described method is merely one 
exemplary method of assembly. Accordingly, other methods 
of assembling the handle 26 may be used, including, without 
limitation, varying the order of Some or all of the operations 
described above. 

0082 FIG. 7 depicts a perspective view of the lower left 
portion of the embodiment depicted in FIG. 1 with the knob 
40, the switch 38, a portion of the base unit 12 and a portion 
of the reservoir 14 removed to show a segment of the pump 
200 and a related fluid flow path between the reservoir 14 
and the pump 200. FIG. 7 also depicts a mechanism 
(described below) for adjusting the fluid pressure delivered 
to the tip 24 by the pump 200. As shown in FIG. 7, a 
reservoir valve 202 may be connected to a tube stand 204, 
as described in more detail below. The tube stand 204 may 
be connected to a pump inlet body 206, which may be 
connected to a pump body 208 with fasteners 210 (such as 
screws). A flow control 216 may also be connected to the 
pump body 208 with fasteners 218 such as screws. The flow 
control 216 may include a pair of prongs 220 for attaching 
the knob 40 to the flow control 216. A piston 222 (received 
within a piston housing) may be operatively associated with 
the pump body 208 as described in more detail below. The 
pump body 208 may also be connected to a fitting, which 
may be used to fluidly communicate the tube 34 with the 
pump 200. 

0.083 FIG. 8A depicts a cross-sectional view of a portion 
of the pump 200, the base unit 12, and the reservoir 14 
viewed along line 8-8 of FIG. 7. The base unit 12 may 
include an upper and a lower base unit segment 224, 226. 
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The upper base unit segment 224 may include a seat 228 
extending from the upper base unit segment 224 into a cavity 
defined by the mating of the upper and lower base unit 
segments 224, 226. The seat 228 may receive the tube stand 
204, which typically includes a tube stand shaft 232 defining 
a tube stand fluid passage 234. The tube stand 204 may 
further include a tube stand collar 236 comprised of a tube 
stand base 238 and defining a tube stand opening in fluid 
communication with the tube stand fluid passage 234. A tube 
stand sidewall 240 extends from the tube stand base 238. 
Together, the tube stand base and sidewall 238, 240 may fit 
snugly within the seat 228. 
0084. One or more tube stand projections 242 may extend 
from the tube stand base 238 to contact the reservoir valve 
202, which seats within a reservoir opening 244 defined in 
a reservoir base 246. The tube stand projections 242 lift a 
reservoir valve head 248 off the reservoir base 246, thereby 
enabling fluid to enter and exit the reservoir 14 through the 
reservoir valve 202 and tube stand fluid passage 234. In 
particular, when the reservoir 14 is supported by the base 
unit 12, the tube stand 204 and the reservoir valve 202 are 
generally co-axially aligned and the tube stand projections 
242 engage a reservoir valve shaft 250. This pushes the 
reservoir valve head 248 away from the reservoir base 246. 
As the reservoir valve head 248 is pushed away, reservoir 
valve legs 252 extending from the reservoir valve shaft 250 
bear against the reservoir base 246. The reservoir valve legs 
252 may be sufficiently flexible to deform under pressure, 
thereby allowing the reservoir valve head 248 to be lifted, 
but also dimensioned to prevent the reservoir valve 202 from 
being entirely pushed out of the reservoir opening 244 in the 
reservoir base 246 by the tube stand projections 242. When 
the reservoir 14 is removed from the base unit 12, the 
deformed reservoir valve legs 252 will return to their 
original state, thereby returning the reservoir valve head 248 
to its original position of bearing against the reservoir base 
246. Gravity and/or fluid pressure may also aid in returning 
the reservoir valve head 248 to its original position. 
0085. The tube stand 204 may be connected to a portion 
of the pump inlet body shaft 254, which may be received 
within the tube stand fluid passage 234. The pump inlet body 
shaft 254 may include a first portion received within the tube 
stand fluid passage 234 and a second portion received within 
a first aperture of the pump body. The first and second 
portions of the pump inlet body shaft 254 are connected by 
a necking region. Proximate the necking region, a pump 
body inlet flange 256 may be formed as a portion of the 
pump inlet body 206 and may bear against an end Surface of 
the pump body 208. An inlet groove formed on an upper 
portion of the pump inlet body 206 may receive a first base 
O-ring 258. Near the free end of the second portion of the 
pump inlet body shaft 254, the shaft 254 may forman inward 
step in profile. When the pump inlet body 206 is received 
within the pump body 208, this inward step and the pump 
body's inner Surface may define a space for receiving a 
second base O-ring 260. The functions of the first and 
second base O-rings 258, 260 are described below. 
0086) The first portion of the pump inlet body shaft 254 
may define a pump inlet fluid passage 262 in fluid commu 
nication with an interior pump chamber 264 defined by the 
necking region portion and second portion of the pump inlet 
body shaft 254. The pump inlet fluid passage 262 may 
increase in cross-sectional area after the necking region to 
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define the interior pump chamber 264 in which a check valve 
assembly 266 is located. The pump inlet body shaft 254 may 
include a return hole 268 located within the necking region, 
which may enable fluid communication between the pump 
inlet fluid passage 262 and a return chamber 270 defined by 
the combination of pump inlet body’s outer surface and the 
pump body's inner Surface. 
0087. The check valve assembly 266 may contain a ball 
272, a check valve spring 274, a seat relief 276, and a valve 
cap 278. The check valve assembly 266 may include a check 
valve shaft 280, in which the ball 272, check valve spring 
274, and seat relief 276 may be positioned. Generally, the 
ball 272 seats at one end of the check valve shaft 280 (i.e., 
the end furthest from the pump inlet). At the other end, the 
check valve shaft 280 may include a check valve lip 282 to 
mate with a valve cap groove defined by the valve cap body, 
thereby creating a Snap-fit connection between the valve cap 
278 and the check valve shaft 280. 

0088. Abottom surface of the valve 278 cap may abut the 
seat relief 276. Further, an internal passage runs through the 
valve cap interior, providing a fluid connection between the 
pump inlet fluid passage 262 and the interior of the check 
valve assembly 266. In a likewise manner, fluid flowing 
through the internal passage of the valve cap 278 may enter 
the seat relief interior, which is generally hollow. In this 
manner, fluid may be conveyed from the reservoir 14, 
through the space between the reservoir valve head 248 and 
reservoir base 246, into the tube stand fluid passage 234, into 
the pump body 208 through the pump inlet fluid passage 
262, through the valve cap 278 and into check valve shaft 
280. 

0089) However, because the ball 272 of the check valve 
assembly 266 seats against the check valve base 284 and is 
biased by the check valve spring 274, the opposing end of 
the check valve assembly 266 is blocked by the ball 272. 
Thus, fluid cannot exit the check valve assembly 266 during 
normal operation of the embodiment. Rather, fluid may flow 
about the exterior check valve assembly 266. Typically, this 
fluid flows through the interior pump chamber 264 and 
ultimately flows out a pump body outlet 286. 
0090 Fluid flows from the reservoir 14 to the pump body 
outlet 286 only on a backstroke of the piston 222 connected 
to the pump body outlet 286 through a piston housing 288 
(as described below). Suction generated by the piston 222 
backstroke pulls the check valve assembly 266 down within 
the interior pump chamber 264. Downward motion of the 
check valve assembly 266 is arrested by a check valve stop 
290 projecting into the interior pump chamber 264. The 
check valve stop 290 prevents the bottom of the check valve 
assembly 266 from contacting the bottom of the interior 
pump chamber 264. Were the check valve assembly bottom 
and interior pump chamber bottom to impact, there would be 
no path for fluid flow from the interior pump chamber 264 
to the pump body outlet 286. By maintaining a distance 
between the respective bottoms, fluid may flow between the 
interior pump chamber 264 and pump body outlet 286. Fur 
ther, during the piston 222 backstroke, the aforementioned 
Suction generally draws fluid from the interior pump cham 
ber 264 into the pump body outlet 286. 
0091. On a forward stroke of the piston 222, positive 
pressure is generated in the pump body outlet 286 (and, by 
extension, in portions of the present embodiment fluidly 
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connected to the pump body outlet 286). This positive 
pressure has several effects. First, it forces fluid out of the 
pump body outlet 286. Fluid may flow through a reed valve 
292 (described below), into a bypass valve 294, or push 
against the check valve base 284. In many cases, fluid flows 
through two or all three fluid paths simultaneously. FIG. 8A 
depicts the fluid flow paths available during a forward stroke 
of the piston 222. 
0092. During the forward stroke, fluid presses against the 
check valve base 284, lifting the check valve assembly 266 
off the check valve stop 290. Typically, the pressure of the 
forward stroke is sufficient not only to unseat the check 
valve assembly 266 from the check valve stop 290, but to 
drive the exterior (top) of the valve cap 278 against the 
interior surface of the interior pump chamber 264. The 
abutment of valve cap 278 and interior pump chamber 
Surface forms a Substantially fluid-tight seal. Thus, although 
fluid may enter the interior pump chamber 264 from the 
pump body outlet 286 during the piston's forward stroke, the 
fluid may not enter the pump inlet fluid passage 262 or flow 
any further towards the reservoir 14. 
0093. Fluid may also flow through the bypass valve 294 
during the piston's forward stroke. Generally, fluid flowing 
through the bypass valve 294 enters a flow regulation 
conduit 296 formed on the back of the flow control 216. The 
back of the flow control 216 abuts the bypass valve 294. 
Fluid exiting the bypass valve 294 from the pump body 
outlet 286 enters the flow regulation conduit 296. 
0094. It should be noted that the body of the bypass valve 
294 extends slightly outwardly from the exterior wall of the 
pump body 208. The exterior of the pump body 208 and 
back of the flow control 216 cooperate to form a return 
channel 298 (see FIG. 8A) fluidly connected to the flow 
regulation conduit 296. This return channel 298 is further 
fluidly connected to the return chamber 270 formed by the 
interior surface of the pump body 208 and the pump inlet 
body 206. As depicted in FIG. 8A, the return chamber 270 
is outside the interior pump chamber 264 and in fluid 
communication with the pump inlet fluid passage 262. 
0.095 Fluid flowing through the bypass valve 294 and 
into the flow regulation conduit 296 impacts the back of the 
flow control 216. The fluid, forced by the pressure of the 
piston's forward stroke, is diverted into flow regulation 
conduit 296 and thence to the return channel 298, from 
which it may enter the return chamber 270. This effectively 
permits fluid flowing through the return channel 270 to 
bypass the check valve assembly 266 and interior pump 
chamber 264. From the return chamber 270, fluid may flow 
up the pump inlet fluid passage 262 and into the tube stand 
fluid passage 234. If the return fluid is under sufficient 
pressure to overcome the fluid pressure of fluid flowing from 
the reservoir 14 into the tube stand fluid passage 234 under 
the influence of gravity, the fluid may flow back into the 
reservoir 14 through the open reservoir valve 202. 
0096. It should be noted that the bypass valve 294 
permits fluid flow in two directions, namely from the pump 
body outlet 286 to the return channel 298 and from the return 
channel 298 to the pump body outlet 286. (That is, the 
bypass valve 294 is a two-way valve.) Accordingly, fluid 
may flow from the pump inlet fluid passage 262, into the 
return chamber 270, down the return channel 298 and into 
the pump body outlet 286 during the piston's backward 
stroke. 
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0097. The flow control 216 may adjust the volume of 
fluid that may flow through the bypass valve 294 and into the 
return channel 298. As the flow control 216 is rotated, the 
dimensions of the flow regulation conduit 296 vary. Essen 
tially, the cross-section of the flow regulation conduit 296 
adjacent the bypass valve 294 increases or decreases, 
depending on the direction in which the flow control 216 is 
turned. For example, in one embodiment rotating the flow 
control 216 clockwise (as viewed from the front of the flow 
control) may decrease the cross-sectional area of the flow 
regulation conduit 296 adjacent the bypass valve 294, while 
rotating the flow control counterclockwise may increase the 
cross-sectional area of the conduit 296. FIGS. 11A-11C 
depict cross sectional views of a portion of the flow control 
216 depicting the size of the flow regulation conduit 296 at 
different points along the conduit’s length. FIGS. 11A-11C 
are cross-sectional views viewed along their respective lines 
shown in FIG. 9. 

0.098 As the dimensions of the flow regulation conduit 
296 adjacent the bypass valve 294 increase, more fluid may 
be accepted from the bypass valve 294 and diverted to the 
return channel 298. Conversely, as the dimensions of the 
flow regulation conduit 296 adjacent the bypass valve 294 
decrease, the volume of fluid that may exit the bypass valve 
294 into the conduit 296 (and return channel 298) likewise 
decreases. In this manner, a user may adjust the flow volume 
through the return channel 298 and into the return chamber 
270 as desired. As shown in FIG. 8B, the fluid regulation 
conduit 296 may be adjusted to prevent fluid from exiting 
the bypass valve 294 into the return channel 298. 

0099] The third fluid exit from the pump body outlet 286 
is via the reed valve 292 fluidly connected to a fitting 300. 
The fitting 300 seats within a pump body base opening 302 
formed in the bottom of the pump body 208, as shown in 
cross-section on FIGS. 8A-8C. One end of the aforemen 
tioned tube 34 is connected to a fitting outflow 304, and a 
fitting fluid path 306 extends from a top of the fitting 300, 
adjacent the reed valve 292, to the fitting outflow 304. 
Accordingly, fluid entering the fitting 300 may flow through 
the fitting outflow 304, into the tube 34, through the handle 
26, and ultimately into the tip 24 in order to irrigate or spray 
fluid into a user's mouth. 

0100. The reed valve 292 generally permits fluid flow 
only when open. As the piston executes a forward stroke, 
fluid pressure forces the reed valve 292 into an open 
position. That is, the reed of the reed valve 292 is pushed 
downward into the fitting fluid path 306. Thus, fluid may be 
driven by the piston 222 through the reed valve 292, into the 
fitting fluid path 306, through the associated fitting outflow 
304 and into the tube 34. Ultimately, and by means of the 
tube 34, the piston 222 propels fluid into the tip 24, as well 
as out of the tip distal end 186. 
0101. It has been previously explained how adjusting the 
flow control 216 can vary fluid flow out of the pump body 
outlet 286 and through the return channel 298. It should be 
appreciated that as more fluid passes to the return channel 
298, less fluid is available to enter the fitting fluid path 306 
(and tube 34) through the reed valve 292. Accordingly, 
increasing the flow through the return channel 298 dimin 
ishes fluid flow to the tip 24, which decreases the fluid 
pressure of fluid exiting the tip 24. In this manner, the user 
may directly control the volume of fluid exiting the reservoir 
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14 and being pushed by the piston 222 through the tip 24. 
Thus, the user may control fluid flow out of the tip 24 by 
manipulating the flow control 216, which enables the user to 
control the fluid pressure of fluid exiting the tip 24. 
0102) In summary, the flow path for fluid during a back 
stroke of the piston 222 follows. Fluid may exit the reservoir 
14 through the reservoir opening 244 in which the reservoir 
valve 202 resides, flowing into the tube stand fluid passage 
234. The fluid may enter the pump inlet fluid passage 262 
from the tube stand fluid passage 234, flow into the interior 
pump chamber 264 and around the check valve assembly 
266, and into the pump body outlet 286. The backstroke 
suction draws the check valve assembly 266 down within 
the interior pump chamber 264 to permit fluid flow between 
the pump inlet fluid passage 262 and interior pump chamber 
264. 

0.103 During a forward stroke of the piston, fluid may be 
propelled from the pump body outlet 286, through the reed 
valve 292, into the fitting fluid path 306, through the fitting 
outlet 304, into the tube 34, through the various fluid 
passages 72,78, 82, 84 of the handle 26, into the tip 24, and 
out of the tip distal end 186. Additionally, the forward 
pressure of the piston 222 may drive the check valve 
assembly 266 upward within the interior pump chamber 
264, seating the valve cap 278 against an interior surface of 
the pump inlet body 206. This chokes off fluid flow between 
the interior pump chamber 264 and the pump inlet fluid 
passage 262. Also during the forward stroke of the piston 
222, some fluid may be diverted through the bypass valve 
294, into the flow regulation conduit 296, along the return 
channel 298 and into the return chamber 270. This fluid may 
then enter the pump inlet fluid passage 262, the tube stand 
fluid passage 234, and ultimately flow, if under sufficient 
pressure, into the reservoir 14 through the reservoir valve 
opening. 

0.104 Additionally, the present embodiment includes a 
pause mode. During the pause mode, no fluid flows into or 
out of the tip 24. This may be useful, for example, when a 
user wishes to pause oral irrigation. To initiate a pause mode, 
a user or operator may depress the button 30 on the handle 
26. Depressing the button 30 forces the stop plunger 86 into 
the fourth fluid passage 84. Because the stop plunger 86 is 
aligned within the fourth fluid passage 84 and transverse to 
the direction of fluid flowing into the valve body 56 from the 
tube 34, motion of the stop plunger 86 is not opposed by the 
pressure of fluid flowing through the valve body 56 when the 
button 30 is pressed or released. The base of the stop plunger 
86 may abut a sidewall of the fourth fluid passage 84. The 
stop plunger 86, possibly in conjunction with at least one 
plunger O-ring 156 disposed about it, may prevent fluid flow 
into the fourth fluid passage 84 from the tube 34. Since fluid 
cannot enter the fourth fluid passage 84, any fluid pressure 
and flow is prevented from reaching the tip 24. Accordingly, 
fluid cannot exit the tube 34. Further, since the stop plunger 
86 is aligned transversely to fluid flowing into the valve 
body 56 from the tube 34, little or no fluid pressure opposes 
the closing of the fourth fluid passage 84 by the stop plunger 
86. The third spring 158 is biased to return the stop plunger 
86 to its original position when a user stops depressing the 
button 30. It should be noted that the third spring 158 does 
not have to exert force against any fluid pressure to return 
the stop plunger 86 to its initial position, due to the align 
ment of the plunger 86. 
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0105 Depressing the stop plunger 86 additionally forces 
fluid to seek a different exit from the pump body outlet 286, 
insofar as more fluid cannot flow through the reed valve 292, 
into the fitting 399 and thence to the tube 34. (Some fluid 
may so flow after depressing the button 30, but only enough 
to fill the fitting 300, fitting outflow 304, and tube 34. Once 
these elements are filled with fluid, additional fluid may not 
flow along this route.) Further, the fluid flow volume through 
the return channel 298 is limited by the size of the flow 
regulation conduit 296. 

0106. As fluid pressure builds under such a situation and 
the piston 222 performs a forward stroke, the fluid may flow 
up into the interior pump chamber 264 and push against the 
check valve base 284. As previously mentioned, this unseats 
the check valve assembly 266 from the check valve stop 
290. However, if sufficient fluid pressure exists, the fluid 
may press against the ball 272 in the check valve shaft 280 
and drive it against the check valve spring 274. As shown in 
FIG. 8C, when the fluid pressure exceeds the tension of the 
check valve spring 274, the ball 272 may unseat from the 
check valve base 284 and move upward within the check 
valve shaft 280. When the ball 272 moves sufficiently 
upward, fluid may flow from the interior pump chamber 264, 
through the check valve assembly 266, and into the pump 
inlet fluid passage 262. Ultimately, such fluid may return to 
the reservoir 14. 

0107 By providing this alternative flow path during the 
pause mode, damage to the piston 222 may be avoided. 
0108 FIG. 9 is an exploded perspective view of an 
unassembled State of the various components depicted in 
FIG. 8. Similarly, FIG. 10 depicts an exploded perspective 
view of the pump body 208 and the flow control 216. With 
reference to FIGS. 8, 9 and 10, assembly of the pump body 
208, fitting 300, check valve assembly 266, flow control 
216, bypass valve 294, and certain other elements will now 
be described. 

0109) The ball 272, check valve spring 274 and seat relief 
276 may be placed within the check valve shaft 280 and the 
valve cap 278 affixed to the check valve shaft 280 to form 
the check valve assembly 266. The second base O-ring 260 
and the check valve assembly 266 may be placed in the 
hollow pump body 208. Generally, the second base O-ring 
260 abuts the interior pump body wall. 
0110. The first base O-ring 258 may fit within an inlet 
groove 310 formed on an upper, outer portion of the pump 
inlet body 206. The pump inlet body 206 may then be mated 
to the pump body 208, such that a pump inlet body flange 
256 rests atop the pump body 208. The majority (although 
not all) of the pump inlet body 206 may be received within 
the hollow interior of the pump body 208. An inside wall of 
the pump inlet body 206 forms a sidewall of the interior 
pump chamber 264, while a stepped interior base of the 
hollow pump body 208 forms a base of the interior pump 
chamber 264. Similarly, the base of the pump inlet body 
groove 310 forms a top of the return chamber 270 and the 
interior wall of the hollow pump body 208 forms a sidewall 
of the return chamber 270. 

0111. The second base O-ring 260 generally prevents 
fluid from flowing out of the return chamber 270, along the 
exterior of the pump inlet body 206 and into the pump body 
outlet 286. In a like manner, the first base O-ring 258 reduces 
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or stops fluid leakage out of the return chamber 270, along 
the pump body inlet groove 310 and into atmosphere. 
0.112. The pump inlet body 206 may be fastened or 
affixed to the pump body 208 by adhesive, fasteners (screws, 
bolts or the like), sonic welding, and so forth. In the 
embodiment shown in FIG.9, one screw 210 passes through 
each of two U-shaped protuberances formed on opposing 
ends of the pump inlet body flange 256. The screws 210 are 
received in screw holes formed on the pump body 208. 
0113. A fitting O-ring 312 may be placed in a fitting 
groove 314 formed on the fitting exterior. The reed valve 292 
may be placed atop the fitting 300, and the fitting 300, reed 
valve 292, and fitting O-ring 312 all inserted into the pump 
body base opening 302. When so situated, the fitting O-ring 
312 contacts the interior wall of the pump body base opening 
302, and reduces or prevents fluid from leaking out of the 
pump body outlet 286 and along the fitting exterior (see FIG. 
8A). Fasteners 316, such as screws, an adhesive, and so 
forth, may hold the fitting 300 to the pump body 208 and 
within the aforementioned opening 302. In particular, the 
fasteners 316 may connect the fitting 300 not only to the 
pump body 208 but also to the piston housing 288. The 
piston housing 288 may be formed with the pump body 208 
or may be formed separately and affixed thereto. 
0114. The assembly of the flow control 216 and bypass 
valve 294, as well as their fitting to the pump body 208, will 
now be discussed with particular respect to FIGS. 9 and 10. 
0115 The flow control receptacle 318, formed on the 
pump body 208, is generally cylindrical with a flat, circular 
end wall. This end wall of the flow control receptacle 318 
and the back of the flow control 216 combine to define the 
aforementioned return channel 298. It should be noted the 
flow control receptacle 318 may be formed integrally with 
the pump body 208 or may be formed separately and 
attached thereto. 

0116. A bypass spring 320 may be placed within a potion 
of the bypass valve 294. The bypass valve and spring 294, 
320 may be fitted in a bypass cavity 322 formed in the end 
wall of the flow control receptacle 318. The bypass cavity 
322 is in fluid communication with the pump body outlet 
286, such that fluid may flow into the bypass valve 294 from 
the pump body outlet 286 when the bypass valve 294 is 
seated in the bypass cavity 322. 
0.117) The flow control 216 may consist of multiple parts. 
For example and as illustrated in FIG. 10, the flow control 
216 may include a flow control backplate 324, a first flow 
control O-ring 326, a second flow control O-ring 328, and a 
flow control frontplate 330. The first flow control O-ring 326 
may be placed about an exterior groove formed below a neck 
of the flow control backplate 324. The flow control back 
plate 324 may be mated or placed adjacent to the flow 
control frontplate 330. Generally, the neck of the flow 
control backplate 324 passes through a central hole in the 
flow control frontplate 330 and projects outward. Further, 
the flow control backplate and frontplate 324, 330 sandwich 
the second flow control O-ring 328 therebetween, as shown 
to best effect in the cross-sectional view of FIG. 8A. 

0118. The flow control frontplate 330 may be affixed to 
the flow control receptacle 318, for example by an adhesive, 
fastener(s), sonic welding, and so forth. Once the flow 
control frontplate 330 is affixed to the flow control recep 
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tacle 318, it generally will not turn or rotate. However, the 
flow control backplate 324 may freely rotate or turn about at 
least a portion of its axis, insofar as it is fixedly connected 
to neither the flow control receptacle 318 nor the flow 
control frontplate 330. 

0119) A control stop 332 may project inwardly from the 
central hole of the flow control frontplate 330 and rest in a 
backplate groove 334 formed on or near the neck of the flow 
control backplate 324 (see FIG. 10). The flow control 
backplate 324 may rotate until an edge of the backplate 
groove 334 impacts the control stop 332, which in turn 
prevents the flow control backplate 324 from rotating fur 
ther. As the flow control backplate 324 rotates, the portion of 
the flow regulation conduit 296 adjacent the bypass valve 
294 changes. This, as described above, may vary the fluid 
flow through the return channel 298. 
0120 FIG. 12 depicts an exploded, front perspective 
view of various components of the embodiment depicted in 
FIG. 1 with portions of the base unit 12 and reservoir 14 
removed to better show the reservoir opening 244 in the 
reservoir base 246 and the seat 228 in the base unit 12. The 
base unit 12 may include upper and lower base unit seg 
ments 224, 226. When joined, the upper and lower base unit 
segments 224, 226 may define a cavity for containing the 
pump 200. The upper base unit segment 224 may include a 
basin base 350 and a basin wall 352 extending from the 
basin base 350, which define a basin 354 for receiving a 
portion of the reservoir. As described in more detail below, 
the basin wall 352 may form a unique basin shape, which 
may facilitate alignment and receipt of the reservoir within 
the basin 354. The basin base 350 may include the seat 228 
for receiving the tube stand 204. 

0121) A switch aperture 356 to receive the switch 38 and 
a switch molding 358 may be defined in a upper base unit 
wall 360 of the upper base unit segment 224, and a knob 
aperture 362 to receive the knob 40 and a knob molding 364 
may also be defined in the upper base unit wall 360. 
Additionally, a tube aperture 366 to receive the tube 34 may 
be defined in the upper base unit wall 360, and clamp slots 
368 that receive mating clamp tabs 370 to connect the clamp 
32 to the upper base unit segment 224 may be also be defined 
in the upper base unit wall 360. A generally U-shaped power 
cord groove (not shown) for receiving the power cord 36 
may also be defined in the upper base unit wall 360. A basin 
rim 372 may extend between and join the basin and upper 
base unit walls 354, 360, thereby providing a bearing surface 
for the reservoir 14. 

0122) The reservoir 14 may include the reservoir base 
246 and a reservoir wall 374 extending from the base 246. 
The reservoir base and wall 246,374 may define a volume 
for storing a fluid such as water. The reservoir wall 374 may 
be stepped, thereby defining an upper reservoir wall portion 
376 and lower reservoir wall portion 378 connected by a 
surface for bearing on the basin rim 372 of the upper base 
unit segment 224. The lower reservoir wall portion 378 may 
be received within the basin 354 in the upper base unit 
segment 224. Further, the reservoir wall 374 may be out 
wardly curved along at least a portion of its back side and 
inwardly curved along at least a portion of its front side (or 
vice versa). These curved portions of the reservoir wall 374 
typically mate with the basin wall 352 of the upper base unit 
segment 224. The different curved shapes of the front and 
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back sides of the reservoir 14 and basin 354 generally ensure 
the reservoir 14 is aligned in a particular manner when 
received within the basin 354 of the upper base unit segment 
224. This alignment may aid in placing the reservoir valve 
202 above or adjacent to the tube stand 204. Although the 
reservoir 14 and basin 354 are described as having differ 
ently curved front and back Surfaces, other shapes (e.g., Such 
as trapezoidal, angled, Scalene triangular, etc.) could be 
utilized. Any combination of shapes which uniquely permit 
the reservoir 14 and basin 354 to align in a single manner 
may be used. 

0123 The tube stand 204 may include a generally cylin 
drical tube stand shaft 232 with a generally partial-conical 
tube stand collar 236 formed on an end of the tube stand 
shaft 232. The reservoir valve 202 may include a generally 
cylindrical reservoir valve shaft 250 with a generally circu 
lar reservoir valve head 248 formed on an end of the 
reservoir valve shaft 250. The circular reservoir valve head 
250 may encompass the reservoir opening 244 in the reser 
voir base 246, thereby substantially preventing a fluid from 
flowing through the reservoir opening 244 when the reser 
voir valve head 248 bears against the reservoir base 246. The 
reservoir valve 202 may also include four generally cubic 
shaped reservoir legs 252 extending from the reservoir valve 
Shaft 250. 

0.124. The switch molding 358 may include generally 
ovoid shaped body. The switch molding 358 may be 
attached to the base unit 12 using glue, epoxy, fasteners, 
Sonic welding, or any other Suitable known method of 
joining two items. The switch molding 358 may define a 
switch molding aperture 380 to receive the switch 38. The 
switch molding 358 may further include a switch molding 
column 382 extending across the Switch molding aperture 
380 to mate with a pair of notched, parallel walls extending 
from a V-shaped body of the switch 38. When the switch 38 
is joined to the switch molding 358, the switch 38 may pivot 
around the switch molding column 382, thereby enabling the 
switch 38 to move a pump switch connector 384 that turns 
the pump 200 on and off as described in more detail below. 
The switch 38 may be joined to the pump switch connector 
384 by receiving a circular switch arm, which is connected 
to the switch 38 via a switch shaft extending from the switch 
38, within a switch connector slot defined by the switch 
connector's body. 

0.125 The knob molding 364 may have a generally 
cylindrical body adapted to be received within the knob 
aperture 362 of the upper base unit segment 224. The knob 
molding 364 may be attached to the base unit 12 in a manner 
similar to the one described above for the switch molding 
358. The knob molding 364 may define a knob molding 
aperture 386 to receive the knob 40. The knob 40 may have 
a generally cylindrical body adapted to permit the knob 40 
to rotate within the knob molding aperture 386 when 
received therein. The knob 40 may further include a pair of 
recessed surfaces defining an elongated knob wall on one 
side, which may be gripped for rotating the knob 40. The 
knob 40 may be connected to the flow control 216 using the 
flow control prongs 220 extending from the flow control 
216. Rotating the knob 40 within the knob molding aperture 
386 will rotate the flow control 216, thereby permitting a 
user to selectively adjust the fluid pressure delivered by the 
pump 200 to the tip 24. 
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0126 The fitting 300 may include the fitting outflow 304, 
which mates with the tube 34. The fitting 300 may be 
connected to the pump 200 or the base unit 12 using 
fasteners 316, thereby enabling the fitting 300 to be selec 
tively detached from the pump 200. Because the fitting 300 
may be selectively detached from the pump 200, the handle 
26 may be readily decoupled from the pump 200, thereby 
enabling replacement of the handle 26, if desired. 
0127. The container 16 may include the lid 20 and the 
container base 18. With reference to FIG. 13, the lid 20 and 
the container base 18 may be joined by receiving generally 
cylindrical lid shafts 390 between generally parallel con 
tainer base walls 400 extending from container base 18 and 
configured to receive the lid shafts 390 therebetween, 
thereby forming a hinge that permits the lid 20 to be rotated 
relative to the container base 18 around a rotational axis 
defined by the longitudinal axis of the lid shafts 390. The 
container 16 may be opened and closed by rotating the lid 30 
relative to the container base 18 around the rotational axis. 
When closed, inner surfaces of the lid 20 and the container 
base 18 define an enclosed volume capable of storing items 
such as tips 24. The lid 20 and the container base 18 may 
each have one or more ventilation holes 22, 404 within their 
respective bodies for ventilating the container 16 when it is 
closed, which may help dry any wet items placed within the 
contained and reduce moisture accumulation within the 
container 16, thereby reducing the potential growth of 
bacteria within the container 16. 

0128. One or more container tip walls 406 may extend 
from an upper container base surface 408 of the container 
base 18 and may be configured to accept a tip 24 (see FIG. 
12) between adjacent container tip walls 406. One or more 
generally cylindrical container tip columns 410 may extend 
from the upper container base surface 408. The container tip 
columns 410 may have diameters approximately matching 
the diameter of the tip fluid passage, thereby supporting the 
tip 24 in a generally vertical orientation when receiving a 
container tip column 410 within the tip fluid passage. The 
container base 18 may have a stepped lower container base 
Surface, thereby defining a container base bearing Surface 
around the perimeter of the container base 18 for bearing on 
the reservoir 14 and a container base reservoir surface to be 
received within the reservoir opening. A container base rear 
wall 414 may extend from the container base bearing Surface 
proximate the container hinge and generally parallel the 
container base lower wall 416 separating the container base 
bearing and container base reservoir surfaces. When the 
container 16 is supported on the reservoir, the container base 
rear wall 414 may be generally adjacent and parallel to the 
exterior surface of the reservoir wall 374, thereby aiding in 
the opening of the container 16 by bearing against this 
surface when the container 16 is opened by rotating the lid 
20 relative to the container base 18. 

0129 FIG. 14 is a perspective view of the embodiment 
depicted in FIG. 1 with the upper base unit segment 224, the 
reservoir 14, the container 16, the handle 26, and the power 
cord 36 not shown to better show the pump 200 connected 
to the lower base unit segment 226. FIG. 18 is similar to 
FIG. 14 except all components of the pump 200, other than 
the pump chassis 420, have been removed to better show the 
pump chassis 420. As described in more detail below, the 
pump 200 may be connected to the lower base unit segment 
226 by pump mounts 422. The pump 200 may include the 
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pump chassis 420, the pump body 208, a bobbin assembly 
424, a stator assembly 426, a rotor 428, first and second 
gears 430, 432, the piston 222, a bracket 434, and the pump 
switch connector 384. 

0.130. The pump chassis 420 may be used to support and 
align the various components of the pump 200. For example, 
the pump chassis 420 may include pump chassis posts 436 
that Support the stator assembly 426, and may include pump 
chassis holes 438 (see FIG. 18) for receiving fasteners that 
connect the pump body 208 to the pump chassis 420. The 
stator assembly 426, in turn, may support the bobbin assem 
bly 424, which may include a switch housing 440 for 
receiving the pump Switch connector 384 operatively asso 
ciated with the switch 38. The stator assembly 426 may 
receive the rotor 428 within a stator aperture. The first gear 
430 may be connected to the rotor 428, and the second gear 
432 may engage the first gear 430. The piston 222 may be 
connected to the second gear 432 by a second gear shaft (not 
shown) extending from the second gear 432. The longitu 
dinal axis of the second gear shaft may be eccentric to the 
axis about which the second gear 432 rotates. The piston 222 
may be received within the piston housing 288 connected to 
the pump body 208. The pump body 208 may be connected 
to the pump chassis 420 with fasteners that are passed 
through the various u-shaped half-slots extending from the 
pump body 208 and received in pump chassis threaded holes 
438 (see FIG. 18) defined in the pump chassis 420. The 
pump inlet body 206 may be connected to the pump body 
208 using fasteners 210. 
0131 The bracket 434 may be used to connect the stator 
assembly 426 to the pump chassis 420. In particular, fas 
teners 44 may be received within holes in the bracket 434. 
These bracket holes are typically co-axially aligned with 
stator holes in the stator assembly 426, as well as with pump 
chassis post apertures formed in two of the pump chassis 
posts 436 Supporting the stator assembly 426, as shown in 
FIG. 18. As the fasteners 442 are received with the pump 
chassis post apertures in the posts 436, the stator assembly 
426 may be clamped between the pump chassis posts 436 
and the bracket 434. 

0.132 A first alignment shaft (not shown) may run from 
the pump chassis 420 to the bracket 434 through the rotor 
428 and first gear 430 in order to cause the rotor 428 and first 
gear 430 to rotate around the first alignment shaft's longi 
tudinal axis. A second alignment shaft (not shown) may 
extend through a second alignment hole in the pump chassis 
420 and through the second gear 432 in order to cause the 
second gear 432 to rotate around the second alignment 
shaft's longitudinal axis. 

0.133 FIG. 15 depicts a top view of the pump chassis 420 
showing first and second alignment shafts 444, 446. FIG. 16 
depicts a bottom view of the pump chassis 420 showing an 
eccentric end plate 448 connected to the pump chassis 420. 
With reference to FIG. 15, the centerline of the second 
alignment shaft 446 may be eccentric to the center of the 
second alignment hole 450. This may allow the second gear 
432 to be adjusted relative to the first gear 430, as described 
in more detail below. In particular, a distal end of the second 
alignment shaft 446 may be received within a shaft receiving 
hole 452 formed in an extension of the eccentric end plate 
448. With reference to FIG. 17, the center of the shaft 
receiving hole 452 may be offset from the center of the 
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eccentric end plate extension 454. Generally, this offset 
causes the center of the shaft receiving hole 452 to be 
likewise offset from the center of the second alignment hole 
450 when the eccentric end plate extension 454 is received 
within the second alignment hole 450. Thus, the centerline 
of the second alignment shaft’s longitudinal axis, which 
coincides with the center of the shaft receiving hole 452, is 
offset from the center of the second alignment hole 450. 
0134 Turning to FIG. 16, the eccentric end plate 448 may 
be connected to the pump chassis 420 by fasteners 456 
received within pump chassis end plate holes through end 
plate slotted holes 458. The end plate slotted holes 458 may 
be spaced around the perimeter of the circular eccentric end 
plate 448. Thus, the eccentric end plate 448 may be rotated 
to multiple positions around the second alignment hole 450 
while permitting the eccentric end plate 448 to be connected 
to the pump chassis 420. By rotating the eccentric end plate 
448 around the second alignment hole 450, the location of 
the centerline of the second alignment shaft 446 may be 
varied relative to the center of the second alignment hole 
450. 

0135). With reference to FIGS. 15 and 16, the operation of 
adjusting the gear mesh between the first and second gears 
430, 432 will now be described. The eccentric end plate 448 
may be turned, which also rotates the second alignment shaft 
446 within the second alignment hole 450. This changes the 
location of the second alignment shaft’s longitudinal axis 
within the second alignment hole 450 and the location of the 
first gear 430 relative to the second gear 430. 
0136. In particular, the first alignment shaft 444 remains 
in a fixed position relative to the center of the second 
alignment hole 450. Thus, the first gear 430 remains in a 
fixed position relative to the center of the second alignment 
hole 450. Accordingly, changing the relative position of the 
second alignment shaft’s longitudinal axis relative to the 
center of the second alignment hole 450 changes the relative 
position of the second alignment shaft 446 relative to the 
first gear 430. Since the second alignment shaft 446 passes 
through the second gear 432, changing the position of the 
second alignment shaft 446 relative to the first alignment 
shaft 444 also adjusts the relative position of the second gear 
432 and the first gear 430, thereby permitting the gear mesh 
between the first and second gears 430, 432 to be adjusted. 
0137 Adjusting the gear mesh may help reduce pump 
noise and wear on the first and second gears 430, 432, 
insofar as the gear mesh may be finely controlled in order to 
avoid being too tight or too loose. A Sound meter may be 
used to determine when the second gear 432 has been 
adjusted to change the mesh between the first gear 430 and 
second gear 432. Alternatively, a better gear mesh position 
may be obtained by rotating the eccentric end plate 448 until 
the first and second gears 430, 432 stick together, then 
slightly backing off this position until the first and second 
gears 430, 432 can move independently of each other in a 
vertical direction. 

0138) Operation of the pump 200 depicted in FIG. 14 
involves moving the switch 38 from the off position to the 
on position. When the switch 38 is moved, the arm con 
nected to the pump Switch connector 384 causes the pump 
switch connector 384 to move from a first position to a 
second position within the switch housing 440, thereby 
closing an electrical circuit with the bobbin assembly 424. 
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Closing the electrical circuit permits electrical power from a 
power source to be supplied to the bobbin assembly 424 via 
the power cord 36 connected to the bobbin assembly 424. As 
power is supplied to the bobbin assembly 424, an electro 
magnetic field causes the rotor 428 to rotate around the first 
alignment shaft 444, thereby also rotating the first gear 430 
around the first alignment shaft 444. As the first gear 430 
rotates, it causes the second gear 432 to rotate around the 
second alignment shaft 446. The rotation of the second gear 
446 causes the piston 222 to move back and forth within the 
piston housing 288. The back and forth motion of the piston 
222 causes pulsating, pressurized fluid to be Supplied from 
the reservoir 14 to the tip 24 as described in more detail 
above. The knob 40, which may be connected to the flow 
control 216, may be used to adjust the fluid pressure 
supplied to the tip 24 by the pump 200. 
0.139. During operation, the pump 200 may vibrate, 
thereby generating undesired noise. The pump mounts 422 
connecting the pump 200 to the lower base unit segment 226 
may be used to reduce pump vibration. As depicted in FIG. 
18, the pump 200 may be connected to the lower base unit 
segment 226 using five pump mounts 422 positioned at 
corners of the pump chassis 420. Although five pump 
mounts 422 are shown, more or less may be used. The pump 
mounts 422 may be composed of rubber or other suitable 
vibration dampening material. FIG. 19 is a cross-sectional 
view showing the connections between the pump chassis 
420, a pump mount 422, and lower base unit segment 226. 
As shown in FIG. 19, the pump mount 422 may include a 
mount body 460 defining a mount aperture 462 for receiving 
a corner of the pump chassis 420. The pump mount 422 may 
further include a mount shaft 464 extending from the mount 
body 460. At the free end of the mount shaft 464, a mount 
head 466 may be formed, which may generally resemble the 
profile of a trapezoid with the longer base of the trapezoidal 
adjacent to the end of the mount shaft 464. The mount shaft 
and head 464, 466 may be received through a mount 
connection hole 468 defined in lower base unit segment 226. 
The trapezoidal profile of the mount head 466 in which 
shorter side is first received within the mount connection 
hole 468 enables the mount head 466 to be pushed through 
the mount connection hole 468 while also generally pre 
venting the mount head 466 from passing back through the 
mount connection hole 468, thereby maintaining the con 
nection between the pump mount 422 and the lower base 
unit segment 226. When the pump mounts 422 are received 
within the lower mount connection holes 468 and the pump 
chassis corners are received with the mount apertures 462 of 
the pump mounts 422, the pump chassis 420 may generally 
be supported a select distance above the lower base unit 
segment 226. As shown in FIG. 18, the mount body 460 may 
be generally cubic shaped with one corner rounded. The 
mount shaft 464 may be generally cylindrical shaped, and 
the mount head 466 may generally resemble a partial conical 
shape. 
0140 Footings 470 may be used to elevate the outer 
surface of the lower base unit segment 226 above a surface 
upon which the lower base unit segment 226 may be 
supported. Further vibration reduction for the pump 200 
may be obtained by use of footings 470 composed of rubber 
or other suitable vibration dampening material. FIG. 20 is a 
cross-sectional view, viewed along line 20-20 in FIG. 18.-17 
showing the connection between a footing 470 and the lower 
base unit segment 226. The footing 470 may include a 
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footing body 472 received within a footing aperture 474 
defined by lower base unit segment 226. Similar to the pump 
mount 422, a footing shaft 476 ending in a trapezoidal 
profile shaped end may extend from the footing body 472. 
The footing 470 may be connected to the lower base unit 
segment 226 in a manner similar to that described for the 
pump mount 422. As shown in FIG. 20, the footing 470 may 
extend outwardly beyond the footing aperture 474 defined in 
the lower base unit segment 226, thereby providing a 
distance between the bearing surface of the footing 470 and 
the outer surface of the lower base unit segment 226. This 
distance may result in the lower base unit segment 226 being 
elevated above the surface upon the footing 470 contacts. 
The footing body 472 may be generally cylindrical and may 
include a recessed surface from which a generally circular 
footing wall 478 may extend. 

0141. With reference to FIG. 18, one or more lower base 
unit columns 480 may extend from the lower base unit 
segment 226. Each lower base unit column 480 may include 
a lower base unit column hole 482 for receiving a fastener 
that may be used to join the upper and lower base unit 
segments 224, 226 together. Each lower base unit column 
480 may be configured to generally co-axially align with a 
upper base unit column in the upper base unit segment 224 
when the upper and lower base unit segments 224, 226 are 
joined. A U-shaped power cord structure 484 for aligning the 
power cord 36 with a power cord opening in the upper base 
unit segment 224 may extend from the lower base unit 
segment 226. One or more pump alignment walls 486 for 
aligning the pump chassis 420 within the base unit 12 may 
also extend from the lower base unit segment 224, and a 
generally arch-like shell structure 488 defining a partially 
enclosed tube retainer space 490 for receiving the coiled 
portion of the tube 34 may extend from the lower base unit 
segment 226. 

0142 Operation of the embodiment depicted in FIGS. 
1-20 involves filling the reservoir 14 with a fluid (such as 
water) and supporting the filled reservoir 14 on the base unit 
12. Once the filled reservoir 14 is supported by the base unit 
12, fluid may flow through the opened reservoir valve 202 
in the reservoir 14 to the pump body 208 as described above. 

0143. The pump 200 may be activated using the switch. 
Once activated, the piston 222 will supply pressurized to the 
tip 24 as described above. 

0144. If the button 30 is engaged during operation of the 
pump 200, fluid will be prevented from flowing from the 
tube 34 to the tip 24 as described above, thereby causing the 
build-up of fluid pressure within the system. This fluid 
pressure may be relieved by permitting fluid, that otherwise 
would flow to the tip 24, to flow back to the reservoir 14. As 
described in more detail above, the fluid pressure will unseat 
the ball located within the check valve assembly 266, 
thereby permitting fluid to flow back into the reservoir 14 
through the fluid passages in the check valve assembly 266, 
the pump inlet body 206 and the tube stand 204. When the 
button 30 is released, the ball 272 reseats within the check 
valve assembly 266, and the system resumes operation as 
described above. 

0145 All directional references (e.g., upper, lower, 
upward, downward, left, right, leftward, rightward, top, 
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bottom, above, below, vertical, horizontal, clockwise, and 
counterclockwise) are only used for identification purposes 
to aid the reader's understanding of the embodiments of the 
present invention, and do not create limitations, particularly 
as to the position, orientation, or use of the invention unless 
specifically set forth in the claims. Joinder references (e.g., 
attached, coupled, connected, joined, and the like) are to be 
construed broadly and may include intermediate members 
between a connection of elements and relative movement 
between elements. As such, joinder references do not nec 
essarily infer that two elements are directly connected and in 
fixed relation to each other. 

0146 In some instances, components are described with 
reference to “ends' having a particular characteristic and/or 
being connected with another part. However, those skilled in 
the art will recognize that the present invention is not limited 
to components which terminate immediately beyond their 
points of connection with other parts. Thus, the term “end” 
should be interpreted broadly, in a manner that includes 
areas adjacent, rearward, forward of, or otherwise near the 
terminus of a particular element, link, component, part, 
member or the like. In methodologies directly or indirectly 
set forth herein, various steps and operations are described 
in one possible order of operation, but those skilled in the art 
will recognize that steps and operations may be rearranged, 
replaced, or eliminated without necessarily departing from 
the spirit and scope of the present invention. It is intended 
that all matter contained in the above description or shown 
in the accompanying drawings shall be interpreted as illus 
trative only and not limiting. Changes in detail or structure 
may be made without departing from the spirit of the 
invention as defined in the appended claims. 

What is claimed is: 
1. A container for storing items, comprising: 
a container base including a surface operative to be 

received within a reservoir; 
a lid connected to and movable relative to the container 

base; 

at least one first aperture defined on the container base; 
at least one second aperture defined on the lid; wherein 
the container base and the lid define for at least one 

movable position a substantially enclosed volume for 
storing at least one item. 

2. The container of claim 1, wherein the lid is rotatable 
relative to the container base. 

3. The container of claim 1, wherein the container base 
further includes at least one pair of walls configured to 
receive and retain a tip therebetween. 

4. The container of claim 1, wherein the container base 
further includes at least one tip column configured to Support 
a tip including a tip fluid passage in a generally vertical 
orientation when the tip column receives the tip fluid pas 
Sage. 

5. A water dental jet handle comprising: 
a housing defining a cavity; 

a tip attachment mechanism operationally attached to the 
housing: 
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a visual indicator operationally attached to the housing, 
the visual indicator first indicating when the tip is 
attached to the housing and second indicating when the 
tip is detached from the housing: 

a pause button; 
a stop plunger attached to the pause button and at least 

partially received within the cavity; wherein 
depressing the pause button halts a fluid flow through the 

cavity and to the tip. 
6. The water jet handle of claim 5, wherein the stop 

plunger extends transversely to a direction of the fluid flow 
through the cavity when the pause button is depressed. 

7. The water jet handle of claim 5, wherein the visual 
indicator includes a handle knob. 

8. The water jet handle of claim 7, wherein the first 
indication comprises a movement of the handle knob from 
a first position to a second position. 

9. The water jet handle of claim 8, wherein the second 
indication comprises a movement of the handle knob from 
the second position to the first position. 

10. The water jet handle of claim 7, wherein the handle 
knob is movable about a longitudinal axis of the housing. 

11. The water jet handle of claim 5, further comprising a 
mechanism for audibly indicating when the tip is attached to 
the housing. 

12. An apparatus for adjusting a fluid pressure Supplied by 
a pump to a tip, comprising: 

a pump body defining a fluid chamber; 

a flow control rotatably connected to the pump body 

a flow regulation conduit at least partially defined by the 
flow control; 

a bypass valve in fluid communication with the fluid 
chamber and the flow regulation conduit; 

a fluid passage between the fluid chamber and the tip; 
wherein 

the pump body and the flow control together define a 
return channel in fluid communication with the flow 
regulation conduit; 

the depth of the flow regulation conduit proximate the 
bypass valve may be varied by selectively moving the 
flow control relative to the pump body; and 

varying the depth of the flow regulation conduit varies a 
fluid pressure within the fluid passage. 

13. The apparatus of claim 12, further comprising a 
reservoir in fluid communication with the fluid chamber. 

14. The apparatus of 13, wherein the reservoir is in fluid 
communication with the return channel. 

15. The apparatus of claim 12, wherein the fluid pressure 
within the fluid passage increases as the depth of the fluid 
regulation conduit proximate the bypass valve decreases. 

16. The apparatus of claim 12, further comprising: 

a pump inlet body connected to the pump body; wherein 

the pump inlet body and the pump body together define a 
fluid return chamber in fluid communication with the 
return channel. 
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17. A water dental jet unit comprising: 
a base unit defining a cavity; 

a reservoir in fluid communication with a pump contained 
within the cavity and connected to the base unit by at 
least one vibration reduction mount; and 

a tip operative to deliver a stream of pressurized fluid and 
in fluid communication with the pump. 

18. The water dental jet unit of claim 16, wherein the at 
least one vibration reduction mount is made of rubber. 

19. A water dental jet unit comprising: 
a base unit defining a cavity; 

a plurality of footings attached to the base unit and 
operative to elevate the base unit above a surface 
Supporting the base unit; 

a reservoir in fluid communication with a pump contained 
within the cavity; and 

a tip operative to deliver a stream of pressurized fluid and 
in fluid communication with the pump. 

20. The water dental jet unit of claim 18, wherein the 
plurality of footings are composed of a vibration dampening 
material. 

21. The water dental jet unit of claim 19, wherein the 
vibration dampening material is rubber. 

22. A dental water jet unit pump comprising: 

a pump chassis; 

an eccentric end plate movably connected to the pump 
chassis; 

a first alignment shaft connected to the pump chassis; 

a second alignment shaft connected to the eccentric end 
plate; 

a first gear rotating around a longitudinal axis of the first 
alignment shaft; and 

a second gear engaging the first gear and rotating around 
a longitudinal axis of the second alignment shaft; 
wherein 

selectively moving the eccentric end plate relative to the 
pump chassis selectively moves the second gear rela 
tive to the first gear. 

23. The dental water jet unit pump of claim 21, wherein 
the eccentric end plate is rotatably movable relative to the 
pump chassis. 

24. A dental water jet unit comprising: 
a base unit defining a cavity; 

a reservoir in fluid communication with a pump contained 
within the cavity; 

a tip in fluid communication with the pump; and 
a reed valve located within the base unit; wherein 

the reed valve regulates a flow of a fluid from the pump 
to the tip; and 

the reed valve prevents the fluid from flowing from the tip 
to the pump. 
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25. The dental water jet unit of claim 23, wherein the 
pump includes a fluid outlet containing the reed valve. 

26. A dental water jet unit comprising: 
a base unit including a basin for receiving a reservoir; 
a reservoir valve initially biased to a closed position and 

operationally attached to the reservoir; 
a tube projection connected to the base unit and opening 

the valve when the reservoir is received within the 
basin; wherein 

Aug. 30, 2007 

the basin and the reservoir are configured to guide the 
reservoir valve adjacent to the tube projection. 

27. The dental water jet unit of claim 25, wherein the 
reservoir defines a curved outer Surface conforming to a 
curved surface defined by the basin. 

28. The dental water jet unit of claim 26, wherein the 
curved outer surface of the reservoir and the curved surface 
of the basin permit a single position of the reservoir relative 
to the basin for receipt of the reservoir within the basin. 

k k k k k 


