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(54) FLUID DISPENSER WITH ONE USE PUMP

(57) A fluid dispenser is disclosed, including a reser-
voir containing fluid to be dispensed; a replaceable pump
assembly comprising a pump and a dip tube removably
coupled together; and a locking member coupled to the
dip tube. While in a pumping configuration, with the dip
tube inserted into the reservoir, the pump is operable to
draw the fluid from the reservoir through the dip tube and
dispense the fluid from a pump outlet. The locking mem-

ber is configured to engage with the reservoir to prevent
the dip tube from being extracted from the reservoir. If a
sufficient force is applied attempting to move the pump
away from the dip tube, with the dip tube locked within
the reservoir, the pump and the dip tube are configured
to separate and assume an uncoupled condition. The
construction prevents the pump assembly from being re-
used, to reduce the risk of contamination.
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Description

Field of the Invention

[0001] This invention relates to fluid dispensers that
have replaceable, single use pumps and, more particu-
larly, to a fluid dispenser with a pump assembly having
a feed or dip tube that is prevented from being extracted
from a fluid reservoir, to thereby prevent reuse of the
pump assembly and reservoir.

Background of the Invention

[0002] Various fluid dispensers are known with pump
assemblies that are intended to be replaced regularly, to
help prevent contamination. However, such previously
known devices suffer the disadvantage that users may
choose to reuse the same pump assembly in spite of the
manufacturer’s instructions to the contrary, and thereby
increase the risk of contamination.

Summary of the Invention

[0003] To at least partially overcome some of the dis-
advantages of previously known devices, the invention
provides a fluid dispenser with a replaceable pump as-
sembly that incorporates a locking member configured
to prevent reuse of the replaceable pump assembly.
[0004] In particular, the present invention provides a
fluid dispenser with a fluid reservoir and a pump assem-
bly, the pump assembly including a pump and a feed ,
as for example, a dip tube that are removably coupled
together. The tube is insertable into the reservoir for com-
munication with fluid contained therein, and the pump is
operable to draw the fluid from the reservoir through the
tube, and dispense the fluid from a pump outlet. A locking
member is coupled to the tube, and is configured to en-
gage internally with the reservoir to prevent the tube from
being extracted from the reservoir. The locking member
may, for example, include one or more elongated fingers
that, when in a locking configuration, extend radially out-
ward from the dip tube, such that a distal end of the fingers
engages with a stopping surface within the reservoir to
prevent extraction of the tube. Preferably, the fingers can
be deflected radially inward toward the tube to permit
insertion of the locking member into the reservoir, and
are biased to adopt the locking configuration once fully
inserted into the reservoir.
[0005] The fluid dispenser is designed to prevent the
pump assembly from being improperly reused. In partic-
ular, once the fluid within the reservoir has been depleted,
reuse of the pump assembly requires the reservoir to be
refilled or replaced, both of which generally require the
reservoir to be separated from the pump assembly. How-
ever, the locking member prevents the reservoir from be-
ing separated from the tube, as described above. Fur-
thermore, the pump and the tube are configured to un-
couple when pulled apart with a force that is less than

the force that would be required to fracture the locking
member, or to uncouple the locking member from the
tube. This ensures that any attempt to forcibly detach the
reservoir from the pump assembly merely results in the
uncoupling of the pump from the tube, with the tube re-
maining within the reservoir. The separation of the tube
from the pump prevents the pump from being reused,
since the tube is required to place the pump in commu-
nication with the fluid within a reservoir.
[0006] Preferably, the pump is configured to become
mechanically inoperative upon detachment of the tube.
This may be achieved, for example, by providing the
pump with a structurally weakened section that is con-
figured to fracture under a force that is less than the force
required to uncouple the pump and the tube, but greater
than the forces normally encountered during operation
of the pump. This further ensures that the pump is not
reused.
[0007] Preferably, the locking member is configured to
substantially block an outlet opening of the reservoir, to
impede refilling of the reservoir and/or the insertion of an
additional dip tube therein. This helps to ensure that the
reservoir is not improperly reused.
[0008] Accordingly, in one aspect, the present inven-
tion resides in a fluid dispenser, comprising: a reservoir
containing fluid to be dispensed, the reservoir having an
outlet opening, a pump assembly comprising a pump and
a dip tube in a coupled condition, the dip tube comprising
an elongate hollow tube with a passageway therethrough
from a tube inlet at a first end of the tube to a tube outlet
at a second end of the tube, the pump having a pump
inlet and a pump outlet, the pump and dip tube removably
coupled together in the coupled condition with the second
end of the tube and the pump inlet coupled together, while
the pump and dip tube are in the coupled condition and
a force is applied to the pump attempting to move the
pump inlet away from tube outlet longitudinally of the dip
tube, the pump and dip tube remain in the coupled con-
dition unless the force exceeds a threshold in which case
the pump inlet and the tube outlet are separated and
assume an uncoupled condition, with the pump assembly
having the pump and dip tube in the coupled condition,
the dip tube is insertable into the reservoir with the first
end of the dip tube to pass through the outlet opening
and the dip tube moved inwardly into the reservoir into a
pumping configuration in which the pump outlet is exter-
nal of the reservoir and the dip tube extends into the
reservoir to place the tube inlet of the dip tube into com-
munication with the fluid in the reservoir, with the pump
assembly having the pump and dip tube in the coupled
condition and being located relative the reservoir in the
pumping configuration, the pump is operable to draw the
fluid from the reservoir through the dip tube and dispense
the fluid from the pump outlet, a locking member coupled
to the dip tube, with the pump assembly having the pump
and dip tube in the coupled condition and being located
relative the reservoir in the pumping configuration, the
locking member and the reservoir engaging internally
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within the reservoir to prevent the dip tube from being
extracted from the reservoir through the outlet opening
under the force applied to the pump attempting to move
the pump inlet away from tube outlet longitudinally of the
dip tube.
[0009] In another aspect, the present invention resides
in a pump assembly for dispensing fluid from a reservoir,
comprising: a hollow dip tube for insertion into the reser-
voir through an outlet opening, the hollow dip tube having
a first open end for communication with the fluid in the
reservoir, and a second open end spaced from the first
open end; a locking member coupled to the hollow dip
tube and configured to prevent the hollow dip tube from
being extracted from the reservoir through the outlet
opening; and a pump coupled to the second end of the
hollow dip tube, the pump being operable to draw the
fluid from the reservoir through the hollow dip tube, and
dispense the fluid from a discharge outlet.
[0010] In a further aspect, the present invention resides
in a feed or dip tube for use in conjunction with a pump
for dispensing fluid from a reservoir, comprising: a hollow
tube body configured to be at least partially contained
within the reservoir, the hollow tube body having a first
open end for communication with the fluid in the reservoir,
and a second open end for coupling to the pump; and a
locking member coupled to the hollow tube body and
configured to prevent the hollow tube body from being
extracted from the reservoir through an outlet opening.
[0011] In a still further aspect, the present invention
resides in a method of assembling a fluid dispenser, com-
prising: providing a hollow feed or dip tube having a first
open end and a second open end; coupling a pump to
the second end of the hollow dip tube; coupling a locking
member to the hollow dip tube; and inserting the hollow
dip tube, including the locking member coupled thereto,
into a fluid reservoir through an outlet opening of the fluid
reservoir; wherein the locking member is configured to
prevent the hollow dip tube from being extracted from
the reservoir through the outlet opening.

Brief Description of the Drawings

[0012] Further aspects and advantages of the inven-
tion will appear from the following description taken to-
gether with the accompanying drawings, in which:

Figure 1 is a perspective view of a fluid dispenser in
accordance with a first embodiment of the invention
schematically shown as being manually used by a
user to dispense hand soap;
Figure 2 is a perspective view of the fluid dispenser
of Figure 1, with a fluid reservoir removed and a
pump assembly including a dip tube being manually
held by a user for insertion or removal;
Figure 3 is a schematic, partially cut-away cross-sec-
tional side view of the dispenser of Figure 1, with the
pump assembly coupled to the housing and a fluid
reservoir separate from the pump assembly and

housing prior to being coupled to the pump assembly
and housing;
Figure 4 is a schematic, partially cut-away cross-sec-
tional side view similar to Figure 3 but with the fluid
reservoir in an intermediate position in the process
of being coupled to the pump assembly and housing;
Figure 5 is a schematic, partially cut-away cross-sec-
tional side view similar to Figure 3 but with the fluid
reservoir fully coupled to the pump assembly and
supported on the housing in a condition for pumping;
Figure 6 is a schematic, partially cut-away cross-sec-
tional side view similar to Figure 5 but after the fluid
reservoir has been uncoupled and removed from the
pump assembly and the housing, and showing the
reservoir in cross-section with the dip tube within the
reservoir;
Figure 7 is a side view of the fluid reservoir and the
pump assembly of the dispenser of Figure 1 aligned
ready for insertion of a locking member on the dip
tube into the reservoir;
Figure 8 is a side view the same as Figure 7 but with
the locking member partially inserted into the reser-
voir;
Figure 9 is a side view the same as Figure 7 but with
the locking member inserted into the reservoir and
the pump assembly and the reservoir in a condition
for pumping;
Figure 10 is a side view the same as Figure 9 but
with the reservoir being drawn downwardly relative
the pump assembly and the reservoir from the con-
dition of Figure 9;
Figure 11 is a side view similar to Figure 10 but with
the reservoir being moved downwardly relative the
reservoir and the pump to an uncoupled condition
after having been coupled to the pump assembly;
Figure 12 is a schematic, cross-sectional side view
of a fluid reservoir and a pump assembly similar to
that shown in Figure 10 in accordance with a second
embodiment of the invention, in a condition for pump-
ing;
Figure 13 is a schematic, cross-sectional side view
of a fluid reservoir and a pump assembly as shown
in Figure 12 but with the reservoir removed from the
pump assembly;
Figure 14 is a schematic, cross-sectional side view
of a fluid reservoir and a pump assembly similar to
that shown in Figure 10 in accordance with a third
embodiment of the invention;
Figure 15 is a perspective view of a dip tube and a
locking member in accordance with a fourth embod-
iment of the invention; and
Figure 16 is a schematic, cross-sectional side view
of a fluid reservoir and a pump assembly similar to
that shown in Figure 10 in accordance with a fifth
embodiment of the invention.
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Detailed Description of the Drawings

[0013] Reference is made first to Figure 1 which illus-
trates a first embodiment of a fluid dispenser 10 adapted
to be secured to a wall (not shown), and configured for
manual activation as by a user using one hand 12 to urge
a lever 14 downwardly so as to dispense fluid 16 onto
the user’s other hand 18. The fluid dispenser 10 is similar
to that disclosed in U.S. Patent No. 7,748,573 to Ophardt
et al., issued July 6, 2010 which is incorporated herein
by reference.
[0014] The fluid dispenser 10 includes a housing 20,
a pump assembly 22, and a fluid reservoir 24. The hous-
ing 20 is best shown in Figure 2 as having a back plate
26, spaced side walls 28 and 30, and an upper plate 32
defining an interior space therebetween sized for receiv-
ing the fluid reservoir 24 therein. A nozzle shield 34 is
moveably coupled to the upper plate 32 to permit move-
ment between a raised open position as shown in Figure
2, wherein the pump assembly 22 can be inserted or
removed from the housing 20, and a closed position as
shown in Figure 1. The upper plate 32 defines a central
slot 38 adapted for removably coupling with a collar re-
gion 40 of the pump assembly 22. A support member 36
is attached to the back wall 26, for supporting the fluid
reservoir 24 when held within the housing 20.
[0015] The pump assembly 22 is best shown in Figure
2 as including a pump 42 and a dip tube 44. The pump
assembly 22 is adapted to be removably coupled to the
upper plate 32 for dispensing fluid from the fluid reservoir
24. The internal structure of the pump 42 is best shown
in Figure 9. The pump 42 includes a piston chamber form-
ing body 46 and a piston forming element 48. The piston
chamber forming body 46 is fixed to the housing 20
against movement through the coupling of the collar re-
gion 40 to the upper plate 32. The piston chamber forming
body 46 carries and defines a piston chamber 50 and a
dip tube coupling element 52 coaxially about a vertical
axis 98. The piston forming element 48 is mounted to the
piston chamber forming body 46 for relative vertical
movement, with a piston 54 of the piston forming element
48 coaxially slidable within piston chamber 50. The piston
54 is biased upwardly by spring 56 disposed within the
piston chamber 50 between the piston chamber 50 and
the piston 54. Depression of the lever 14 moves the piston
forming element 48 downwardly relative to the piston
chamber forming body 46 against the bias of the spring
56.
[0016] The piston forming element 48 includes a hollow
spout tube 58 that extends from the piston 54 to a pump
outlet 60. The piston 54 sits snuggly within the piston
chamber 50, and is provided with a one way outlet duck-
bill valve 62 which permits fluid to flow upwardly into the
piston 54 from the piston chamber 50, and prevents fluid
from flowing out of the piston 54 into the piston chamber
50.
[0017] The piston chamber 50 defines a cylindrical cav-
ity within which the piston 54 is reciprocally coaxially sl-

idable between a retracted position and an extended po-
sition to discharge fluid from the reservoir 24 out the pump
outlet 60. A one-way inlet duckbill valve 64 sits between
the piston chamber 50 and the dip tube coupling element
52, and permits fluid to flow upwardly into the piston
chamber 50 from the dip tube coupling element 52, and
prevents fluid from flowing out of the piston chamber 50
into the dip tube coupling element 52.
[0018] A liquid compartment 51 is defined within the
piston chamber 50 between the lower end of piston 54
carrying the one-way outlet duckbill valve 62 and the low-
er end of the piston chamber 50 carrying the one-way
inlet duckbill valve 64. The volume of the liquid compart-
ment 51 varies as the piston 54 moves between the re-
tracted position and the extended position.
[0019] The dip tube coupling element 52 is adapted for
coupling to the dip tube 44, to place the pump 42 in fluid
communication with the dip tube 44. The dip tube cou-
pling element 52 is formed as a hollow tube extending
downwardly from the piston chamber 50, and sized to fit
in a sealed, friction fixed engagement within an outlet
end 68 of the dip tube 44 such that friction holds the dip
tube coupling element 52 and the dip tube 44 together
in a coupled state against disengagement.
[0020] The dip tube 44 is formed as an elongated hol-
low tube that extends downwardly along a longitudinal
axis 98 from the outlet end 68 to an inlet end 66 positioned
toward the bottom of the fluid reservoir 24 for drawing
fluid 16 therefrom.
[0021] When in the pumping configuration shown in
Figures 5 and 9, with the pump outlet 60 external to the
reservoir 24 and the inlet end 66 of the dip tube 44 in
communication with fluid 16 in the reservoir 24, the pump
assembly 22 is operated in a retraction stroke by de-
pressing the lever 14, which causes the piston 54 to slide
downwardly from the extended position toward the re-
tracted position within the piston chamber 50. The move-
ment of the piston 54 towards the retracted position re-
duces the volume of the liquid compartment 51, pressu-
rizing the fluid 16 in the liquid compartment 51, forcing
the fluid 16 upwards through the duckbill valve 62 through
the hollow spout tube 58 and out the pump outlet 60.
[0022] When the lever 14 is released, in a withdrawal
stroke the spring 56 pushes the piston 54 back up to its
extended position. The movement of the piston 54 to-
wards the extended position increases the volume of the
liquid compartment 51, reducing the pressure within the
liquid compartment 51, which draws fluid 16 into the liquid
compartment 51 from the reservoir 24 via the dip tube
44 and dip tube coupling element 52 through the valve
64. Thus, in a cycle of operation involving a retraction
stroke and a withdrawal stroke, fluid is drawn from the
reservoir 24 and dispensed out the pump outlet 60.
[0023] To reduce the risk of contamination, the pump
assembly 22 and the fluid reservoir 24 are intended to
be disposed of and replaced once the fluid 16 contained
within the fluid reservoir 24 has been depleted. To pre-
vent the pump assembly 22 and the fluid reservoir 24
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from being reused, a locking member 70 is provided
which is best shown in Figures 2 and 3. The locking mem-
ber 70 is coupled to the dip tube 44.
[0024] As best seen in Figures 2 and 3, the locking
member 70 includes an annular ring 72 which is fixed to
and surrounds the dip tube 44. Two elongated fingers 74
and 76 extend from the annular ring 72 from a lower prox-
imal first end 78 to an upper distal second end 80. The
upper distal second end 80 is provided with an upwardly
directed stop surface 82. Each finger 74 and 76 extends
radially outwardly as they extend axially upwardly such
that the upper distal second end 80 is a greater radial
distance from the dip tube 44 than the lower proximal
first end 78.
[0025] The fluid reservoir 24 is a hollow thin walled
container formed with a circumferential side wall, closed
at a lower end by a bottom wall and at an upper end by
a top wall 23. As best shown in Figure 9, the top wall 23
has an upwardly directed reservoir opening 86 at an up-
per end of an upwardly extending cylindrical neck 25 dis-
posed about a vertical reservoir axis. The cylindrical neck
25 is supported and merges at its lower end into a radially
outwardly extending top wall flange 29 generally normal
to the reservoir axis which extends radially outwardly
from the neck 25 to merge with a cylindrical downwardly
extending annular wall 27 whose lower end merges out-
wardly and downwardly into the side wall. The interior
surface of the top wall flange 29 provides an axially in-
wardly, that is, downwardly directed stopping shoulder
84. The stopping shoulder 84 is an inwardly, downwardly
facing flat surface that surrounds the reservoir opening
86 within the reservoir 24.
[0026] The locking member 70 is coupled to the dip
tube 44 such that as the dip tube 44 is inserted through
the opening 86 of the fluid reservoir 24 into the fluid res-
ervoir 24, the locking member 70 is also inserted through
the opening 86 of the fluid reservoir 24 into the fluid res-
ervoir 24 in a manner as shown by the sequence illus-
trated in succession in respect of the entire dispenser 10
by Figures 3, 4 and 5 and also shown in cross-section
with reference to the pump assembly 22 and reservoir
24 in Figures 7, 8 and 9. Once the dip tube 44 with the
locking member 70 are within the reservoir 24 as seen
in Figure 5 and also in Figures 9, 10 and 11, the removal
of the dip tube 44 and the locking member 70 is prevented
by engagement of the locking member 70 with the res-
ervoir 24.
[0027] Figures 9 and 10 show conditions when the
pump assembly 22 is fixed to the housing 20 against axial
movement and the pump assembly 22 is coupled to the
dip tube 44 with the dip tube 44 and the locking member
70 is within the reservoir 24. Figures 5 and 9 illustrate a
pumping configuration in which the reservoir 24 is sup-
ported on the support member 36 of the housing 20. From
the condition of Figures 5 and 9, if a user may try to
remove the reservoir 24 from the pump assembly 22, the
user manipulates the reservoir 24 to draw it forwardly off
the support member 36 of the housing 20 and then ap-

plies forces to the reservoir 24 to draw the reservoir 24
downwardly such that the reservoir 24 will move from the
condition of Figure 9, in which the locking member 70 is
not in engagement with the reservoir 24, to the condition
of Figure 10, in which the locking member 70 engages
the reservoir 24 and prevents removal of the dip tube 44
from the fluid reservoir 24. In the condition of Figure 10
once sufficiently great axially directed forces are applied
to the reservoir 24 drawing the reservoir 24 and the pump
assembly 22 axially apart to overcome the frictional en-
gagement of the dip tube 44 and the dip tube coupling
element 52, then the dip tube 44 disengages from the
dip tube coupling element 52; and the pump 42 is sepa-
rated from the reservoir 24 with the dip tube 44 and the
locking member 70 to remain within the reservoir 24 as
seen in Figure 11 as well as Figure 6.
[0028] When the dip tube 44 and the locking member
70 are disposed inside the fluid reservoir 24 the upwardly
directed stop surface 82 of each finger 74 and 76 is di-
rected into opposition with the stopping shoulder 84 of
the fluid reservoir 24, such that engagement of the stop
surfaces 82 with the stopping shoulder 84 prevents the
locking member 70, and the dip tube 44 coupled thereto,
from being extracted from the reservoir 24 through the
reservoir opening 86 as best seen in Figure 10.
[0029] To ensure that the locking member 70 is unable
to slide axially downwardly relative dip tube 44, and con-
versely the dip tube 44 is unable to slide upwardly relative
the locking member 70, the dip tube 44 is provided with
a radially outwardly extending annular boss 81 carrying
a catch shoulder 88 which extends radially outward from
the dip tube 44 and is directed axially upwardly or out-
wardly toward the outlet end 68 of the dip tube 44, in
opposition to an axially downwardly or inwardly directed
catching shoulder 90 of the annular ring 72. Engagement
of the catch shoulder 88 with the catching shoulder 90
prevents the dip tube 44 from sliding through the annular
ring 72 and out the reservoir opening 86.
[0030] The dip tube coupling element 52 and the dip
tube 44 are held together by friction, and are configured
to uncouple upon application of a sufficient force pulling
the dip tube 44 axially downwardly away from the pump
42. The degree of force required is selected to be less
than the force that would be required to fracture the lock-
ing member 70, or to otherwise detach the locking mem-
ber 70 from the dip tube 44. This ensures that any attempt
to forcibly detach the pump 42 from the reservoir 24 will
result in the uncoupling of the dip tube 44 from the pump
42, as shown in Figures 6 and 11. With the dip tube 44
removed from the pump 42 as seen in Figures 6 and 11,
the pump 42 can no longer be used to pump fluid 16 from
a reservoir 24. In particular, the dip tube 44 is required
to place the pump 42 in communication with fluid 16 con-
tained within a fluid reservoir 24. As such, the uncoupling
of the pump 42 from the dip tube 44 prevents the pump
assembly 22 from being reused. To continue using the
fluid dispenser 10 once the fluid 16 within the reservoir
24 has been depleted, it is necessary to replace the pump
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assembly 22 with a new pump assembly 22 including a
dip tube 44. This reduces the risk of contamination which
might otherwise occur if the pump assembly 22 was re-
used.
[0031] The locking member 70 is adapted to permit the
dip tube 44 to be inserted through the reservoir opening
86 into the reservoir 24 while the locking member 70 is
coupled to the dip tube 44. In particular, the fingers 74
and 76 are resiliently deformable having an inherent bias
to assume an unbiased condition as seen in Figures 2,
3, 6, 7, 9, 10 and 11. When the fingers 74 and 76 are
deflected from their unbiased condition their inherent bias
biases them to return to the unbiased condition. Each of
the fingers 74 and 76 have a radially outwardly directed
cam surface 93 that angles radially outwardly as it ex-
tends axially upwardly. Each cam surface 93 is adapted
to engage with a radially inwardly directed camming sur-
face 94 formed by the lip of the reservoir opening 86 and
the interior of the cylindrical neck 25 as seen in Figure
7, so as to deflect the fingers 74 and 76 radially inward
toward the dip tube 44 when the dip tube 44 is being
inserted by the inlet end 66 first into the reservoir 24
through the reservoir opening 86 as seen in Figure 8.
This inward deflection of the fingers 74 and 76 permits
the locking member 70 to pass through the reservoir
opening 86 and into the reservoir 24, as best shown in
Figures 4 and 8. Once fully inserted within the reservoir
24, the fingers 74 and 76 deflect under their inherent bias
to move radially outward from the dip tube 44 to their
inherent unbiased condition assuming the locking con-
figuration as shown in Figure 9 and 10, wherein the stop
surfaces 82 of the fingers 74 and 76 are positioned in
opposition to the stopping shoulder 84, for locking the
dip tube 44 within the reservoir 24. Since the stop sur-
faces 82 of the fingers 74 and 76 are spaced a distance
greater than a diameter of the reservoir opening 86, the
dip tube 44 is prevented from being extracted from the
reservoir 24 through the reservoir opening 86. The rela-
tive orientations of the fingers 74 and 76 and the stopping
shoulder 84, with the fingers 74 and 76 extending radially
outwardly as they extend axially upwardly toward the out-
let end 68 of the dip tube 44, and with the stopping shoul-
der 84 forming a flat, inwardly facing surface, are selected
so that when the reservoir 24 is drawn axially away from
the pump 42, the engagement of the fingers 74 and 76
with the stopping shoulder 84 urges the stop surfaces 82
of the fingers 74 and 76 to slide radially outwardly away
from the reservoir opening 86 and thus to resist move-
ment of the fingers 74 and 76 radially inward toward the
dip tube 44.
[0032] When the locking member 70 is within the res-
ervoir 24 and the dip tube 44 is coupled to the pump 42
as shown in Figures 5, 9 and 10, the relative size and
location of the reservoir opening 86, the pump 42, the
dip tube 44, and the stopping shoulder 84 prevent manual
access to the locking member 70 as, for example, to pre-
vent a user from manually deflecting the fingers 74 and
76 within the reservoir 24 to extract the dip tube 44. As

seen Figure 11, preferably when the dip tube 44 is within
the reservoir 24, with the locking member 70 engaging
with the stopping shoulder 84 to prevent extraction of the
dip tube 44, the outlet end 68 of the dip tube 44 does not
extend outwardly beyond the reservoir opening 86, as
can be advantageous to prevent a user from engaging
the dip tube 44 through the reservoir opening 86 or at-
tempting to couple the dip tube 44 with the pump 42.
[0033] As seen in Figure 8, during insertion, an annular
space 91 between the radially inwardly directed surface
of the cylindrical neck 25 of the reservoir 24 and the ra-
dially outwardly directed surface of the piston chamber
forming body 46 is sufficient to permit the fingers 74 and
76 when deflected to pass axially therethrough. Prefer-
ably, the relative diameters of the cylindrical neck 25 of
the reservoir 24 and the radially outwardly directed sur-
face of the piston chamber forming body 46 are selected
to minimize the annular space 91 yet permit the fingers
74 and 76 to pass there through.
[0034] When the locking member 70 is within the res-
ervoir 24 and the dip tube 44 is uncoupled to the pump
42 as shown in Figures 6 and 11, the relative size and
configuration of the dip tube 44, the locking member 70
and the reservoir 24 and its reservoir opening 86, cylin-
drical neck 25, and stopping shoulder 84 are preferably
selected to the prevent manual access to the dip tube 44
or to the locking member 70 as, for example, to prevent
a user from manually deflecting the fingers 74 and 76
within the reservoir 24 to extract the dip tube 44.
[0035] A second embodiment of the invention is illus-
trated in Figures 12 and 13, wherein like numerals are
used to represent like components. The embodiment of
the invention shown in Figures 12 and 13 is identical to
the first embodiment shown in Figure 10 but for five ex-
ceptions.
[0036] A first exception is that the dip tube 44 and the
dip tube coupling element 52 are fixed together against
disengagement.
[0037] A second exception is that the pump 42 is pro-
vided with a frangible or weakened region 96 which is
configured to fracture when the pump 42 is pulled axially
away from the reservoir 24. In particular, the piston cham-
ber 50 has an annular weakened region 96 that extends
around the entire circumference of the piston chamber
50. The weakened region 96 is configured to fracture
when the pump 42 is pulled axially away from the reser-
voir 24 from the condition of Figure 12 to the condition
of Figure 13. With the piston chamber 50 fractured as
shown in Figure 13, the pump 42 is no longer able to
create the buildup of pressure required to force fluid 16
up through the duckbill valve 62 and out the pump outlet
60. This further ensures that the pump 42 cannot be re-
used and, for example, would prevent a user from attach-
ing a new dip tube 44 to a previously used pump 42 to
reuse the pump 42.
[0038] A third exception is that the fingers 74 and 76
carry at their distal second ends 80 a radially outwardly
extending foot 99 which carry the stop surface 82 dis-
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posed in a plane parallel to the stopping shoulder 84 of
the top wall 23 of the reservoir 24. As seen in Figure 13,
each foot 99 provides for enhanced engagement with the
stopping shoulder 84 to prevent relative axial movement
and engagement between a radially outwardly directed
surface 97 of the foot 99 with a radially inwardly directed
surface of the cylindrical downwardly extending annular
wall 27 of the reservoir 24 to limit radial outward move-
ment of the foot 99.
[0039] A fourth exception is that the diameter of the
reservoir opening 86 and the neck 25 of the reservoir 24
is increased to facilitate the modified fingers 74 and 76,
with each having a foot 99, to be inserted into the reservoir
24.
[0040] A fifth exception is that the radially outwardly
extending annular boss 81 on the dip tube 44 is enlarged
to extend farther outwardly radially from the dip tube 44
and to carry as a radially outwardly directed surface an
angled annular cam surface 83 that extends axially up-
wardly as it extends radially outwardly. The annular cam
surface 83 merges upwardly with the cam surfaces 93
of the fingers 74 and 76. Like the cam surfaces 93, the
annular cam surface 83 serves to assist during insertion
of the dip tube 44 through the reservoir opening 86 in
locating the dip tube 44 centered within the reservoir
opening 86 by engaging the radially inwardly directed
camming surface 94 formed by the lip of the reservoir
opening 86 and the interior of the cylindrical neck 25.
[0041] A third embodiment of the invention is illustrated
in Figure 14, wherein like reference numerals are used
to denote like components. The embodiment shown in
Figure 14 is identical to the embodiment shown in Figures
1 to 11, with the exception that the duckbill valve 64 is
carried on the outlet end 68 of the dip tube 44 rather than
on the piston chamber forming body 46. In the embodi-
ment shown in Figure 14, when the outlet end 68 of the
dip tube 44 is removed from the dip tube coupling element
52 the duckbill valve 64 is also removed, rendering the
pump 42 inoperative upon uncoupling of the dip tube 44
from the pump 42.
[0042] Figure 15 depicts a dip tube 44 and locking
member 70 in accordance with a fourth embodiment of
the invention, wherein like reference numerals are used
to represent like components. The dip tube 44 and locking
member 70 as shown in Figure 15 are identical to those
shown in Figure 12, with the exception that the locking
member 70 is provided with more than two fingers, name-
ly, with a plurality of fingers 74a-74i spaced circumferen-
tially from each other about the annular ring 72. This con-
struction of the locking member 70 helps to ensure that
the reservoir 24 is not reused. In particular, because the
plurality of fingers 74a-74i extend radially outward from
the dip tube 44 in all directions, they act to substantially
block the reservoir opening 86, for example, serving to
impede any attempts to refill the reservoir 24 with fluid,
or to insert a further dip tube 44 into the reservoir 24. The
locking member 70 is furthermore configured to continue
blocking the reservoir opening 86 both while the pump

42 is coupled to the reservoir 24 and after the pump 42
is uncoupled from the dip tube 44.
[0043] A fifth embodiment of the invention is shown in
Figure 16, wherein like numerals are used to denote like
components. The embodiment shown in Figure 16 is
most similar to the embodiment shown in Figure 14, how-
ever, in Figure 16, the reservoir 24 and pump assembly
22 are configured to dispense fluid 16 while in an inverted
orientation as shown in Figure 16, with the reservoir
opening 86 facing downwards. To accommodate inver-
sion of the reservoir 24, the piston chamber forming body
46 is adapted to sealingly engage with the reservoir open-
ing 86 so as to prevent the fluid 16 from leaking out of
the reservoir 24 while inverted. In particular, the neck 25
of the reservoir 24 is threaded, and the piston chamber
forming body 46 is provided with a threaded sleeve 104
for sealingly engaging with the threaded neck 25. The
pump 42 is configured such that the pump outlet 60 ex-
tends directly downward from the piston 54, for dispens-
ing the fluid 16 downwardly while in the inverted orienta-
tion. Since the reservoir 24 is inverted, the fluid 16 pools
around the pump 42, and a shortened feed tube replaces
the dip tube of the first embodiment to place the pump
42 in communication with the fluid 16. Accordingly, the
pump assembly 22 is not provided with a dip tube.
[0044] In Figure 16, the body 46 has a cylindrical tube
106 open at an inner axial end. The locking member 70
is shown as integrally including a cap portion 108 and
the fingers 74 and 76. The cap portion 108 has a cylin-
drical wall 109 forming the feed tube and an end wall 110
carrying the one-way inlet duckbill valve 64. The fingers
74 and 76 extend from their proximal first ends 78 se-
cured to the cylindrical tube 106 radially outwardly and
axially outwardly to their second ends 80.
[0045] The cylindrical wall 109 of the feed tube of the
cap portion 108 is disposed coaxially outwardly of the
tube 106 in frictional engagement. If, after the threaded
sleeve 104 has been disengaged from the threaded neck
25, the body 46 is drawn axially outwardly from the res-
ervoir 24, the fingers 74 and 76 engage with the stopping
shoulder 84 of the reservoir 24. When sufficient forces
are applied to the body 46, the forces will overcome the
frictional engagement of the cap portion 108 of the locking
member 70 and the tube 106, disengaging the locking
member 70 from the tube 106 and, in so doing, removing
the inlet duckbill valve 64 from the tube 106 rendering
the pump assembly as remaining on the body 46 inop-
erative.
[0046] The fingers 74 and 76 of locking member 70 in
Figure 16 are shown slightly shorter in axial length than
in the other embodiments having a dip tube 44 however,
and the locking member 70 and its fingers 74 and 76
function similarly as in the other embodiments to prevent
the pump 42 from being removed from the reservoir open-
ing 86 through engagement of the stop surface 82 of the
locking member 70 with the stopping shoulder 84 of the
reservoir 24.
[0047] Preferably, the fluid dispenser 10 of the present
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invention is used to dispense a hand cleaner such as
hand soap or hand sanitizer. It is to be appreciated, how-
ever, that the fluid dispenser 10 could alternatively be
used to dispense any desired fluid 16, such as hand
cream, hair gel, toothpaste, food products or the like.
[0048] The pump assembly 22 and reservoir 24 are
intended to be disposed of and replaced after each use.
Preferably, the pump assembly 22 and reservoir 24 are
formed from relatively inexpensive materials, such as
plastics, although any suitable materials could be used.
Since the pump assembly 22 and the reservoir 24 are
intended to be replaced after use to dispense the fluid
within the reservoir 24 but once, it is not necessary for
the pump assembly 22 or the reservoir 24 to be construct-
ed so as to withstand long periods of wear, or cleaning
procedures such as autoclaving.
[0049] It is to be appreciated that the invention is not
limited to the particular embodiments that have been de-
scribed. For example, any locking member 70 construc-
tion that functions to prevent extraction of the dip tube
44 could be used, and not just the particular construction
that has been illustrated. The locking member 70 may,
for example, be integrally formed with the dip tube 44.
[0050] The preferred embodiments of Figures 1 to 15
illustrate a dispenser 10 in which the pump assembly 22
is first coupled to the housing 20, as seen in Figure 3 and
the reservoir 24, then coupled to the pump assembly 22
and the housing 20. The reservoir opening 86 of the res-
ervoir 24 is not sealably engaged to the pump assembly
22. The pump assembly 22 is coupled to the reservoir
24 as in the condition shown in Figure 9 as well as Figure
5. With the pump assembly 22 coupled to the reservoir
24 as in the condition shown in Figure 9 they, in effect,
together form a removable cartridge 100 which can be
removed from the dispenser 10 by pivoting the nozzle
shield 34 to a raised position and sliding the cartridge
100, comprising both the pump assembly 22 and the res-
ervoir 24 forwardly. Similarly, such a cartridge 100 com-
prising the pump assembly 22 coupled to the reservoir
24, can be inserted into the dispenser 10 while the nozzle
shield 34 is in a raised position. The cartridge 100 com-
prising the pump assembly 22 is coupled to the reservoir
24 as in the condition shown in Figure 9 may be modified
to provide a secondary mechanism for coupling the res-
ervoir 24 to the pump assembly 22, such as a threaded
collar carried on the piston chamber forming body 46
which removably engages with a thread on the neck 25
of the reservoir 24. Nevertheless, in such a modification
while the secondary mechanism is disengaged, the lock-
ing member 70 will continue to serve the function of pre-
venting removal of the dip tube 44 and locking member
70 from within the reservoir 24.
[0051] While the preferred embodiments have been il-
lustrated as employing one particular form of piston pump
42, it is to be appreciated that many other possible types
of pumps 42 could be used instead. For example, the
invention could be used in association with the pumps
42 described and illustrated in United States Patent No.

5,489,044 to Ophardt; United States Patent No.
7,984,825 to Ophardt et al.; and United States Patent
No. 8,684,236 to Ophardt, which are incorporated herein
by reference.
[0052] It will be understood that, although various fea-
tures of the invention have been described with respect
to one or another of the embodiments of the invention,
the various features and embodiments of the invention
may be combined or used in conjunction with other fea-
tures and embodiments of the invention as described and
illustrated herein.
[0053] Although this disclosure has described and il-
lustrated certain preferred embodiments of the invention,
it is to be understood that the invention is not restricted
to these particular embodiments. Rather, the invention
includes all embodiments which are functional or me-
chanical equivalents of the specific embodiments and
features that have been described and illustrated herein.
For a definition of the invention, reference is made to the
following claims.

Claims

1. A pump assembly for dispensing fluid from a reser-
voir, comprising:

a feed tube for insertion into the reservoir
through an outlet opening, the tube having a first
open end for communication with the fluid in the
reservoir, and a second open end spaced from
the first open end;
a locking member coupled to the tube and con-
figured, after the tube has been inserted into the
reservoir, to prevent the tube from being extract-
ed from the reservoir through the outlet opening;
and
a pump removably coupled to the second end
of the hollow dip tube, the pump being operable
to draw the fluid from the reservoir through the
hollow dip tube, and dispense the fluid from a
discharge outlet.

2. The pump assembly according to claim 1, wherein
the pump is configured such that after the tube has
been inserted into the reservoir, the pump detaches
from the second end of the tube upon separation of
the pump from the reservoir.

3. The pump assembly according to claim 1 or 2, where-
in the pump is configured to become inoperative up-
on uncoupling of the pump from the tube.

4. The pump assembly according to any one of claims
1 to 3 wherein:

the locking member includes an annular ring and
a plurality of resilient elongate finger members,
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the annular ring extending circumferentially
about the tube,
the annular ring coupled to the tube to prevent
axial outward movement of the tube relative the
annular ring,
each finger member having a first end and a
distal second end,
the first end of each finger member fixed to the
tube at a circumferentially spaced location from
other of the finger members,
the finger member having an inherent bias to
assume an unbiased condition in which the fin-
ger member extends from the first end relative
the tube radially outwardly and axially outwardly
to the distal second end,
the finger member deflectable against its inher-
ent bias to a biased condition in which the finger
member is moved radially inwardly toward the
tube.

5. A fluid dispenser, comprising a pump assembly as
claimed in any one of claims 1 to 3, in combination
with:

a reservoir containing fluid to be dispensed, the
reservoir having an outlet opening,
the pump having a pump inlet and a pump outlet,
the pump and the tube removably coupled to-
gether in the coupled condition with the second
end of the tube and the pump inlet coupled to-
gether,
while the pump and the tube are in the coupled
condition and a force is applied to the pump at-
tempting to move the pump inlet away from tube
outlet longitudinally of the tube, the pump and
the tube remain in the coupled condition unless
the force exceeds a threshold in which case the
pump inlet and the tube outlet are separated and
assume an uncoupled condition,
with the pump assembly having the pump and
the tube in the coupled condition, the tube is
insertable into the reservoir with the first end of
the tube to pass through the outlet opening and
the tube moved inwardly into the reservoir into
a pumping configuration in which the pump out-
let is external of the reservoir and the tube ex-
tends into the reservoir to place the tube inlet of
the dip tube into communication with the fluid in
the reservoir,
with the pump assembly having the pump and
the tube in the coupled condition and being lo-
cated relative the reservoir in the pumping con-
figuration, the pump is operable to draw the fluid
from the reservoir through the tube and dispense
the fluid from the pump outlet,
with the pump assembly having the pump and
the tube in the coupled condition and being lo-
cated relative the reservoir in the pumping con-

figuration, the locking member and the reservoir
engaging internally within the reservoir to pre-
vent the tube from being extracted from the res-
ervoir through the outlet opening under the force
applied to the pump attempting to move the
pump inlet away from tube outlet longitudinally
of the tube.

6. The fluid dispenser according to claim 5 wherein:

the reservoir carries inwardly from the outlet
opening an inwardly directed stopping shoulder
about the outlet opening,
the locking member having a stop surface,
wherein when the tube is in the reservoir the
stop surface is directed outwardly into opposi-
tion with the inwardly directed stopping shoulder
and engagement between the stop surface and
the stopping shoulder prevents the tube from
being extracted from the reservoir through the
outlet opening under the force applied.

7. The fluid dispenser according to claim 6, wherein the
locking member is configured to permit insertion of
the tube into the reservoir through the outlet opening
by passing the first end of dip tube through the outlet
opening.

8. The fluid dispenser according to claim 6 or 7, where-
in:

the locking member comprises at least one re-
silient elongate finger member having a first end
and a distal second end,
the first end fixed to the tube,
the second end carrying the stop surface,
the finger member having an inherent bias to
assume an unbiased condition in which the fin-
ger member extends from the first end relative
the tube radially outwardly and axially outwardly
to the distal second end,
the finger member deflectable against its inher-
ent bias to a biased condition in which the finger
member is moved radially inwardly toward the
tube,
the dip tube is insertable into the reservoir
through the outlet opening with the finger mem-
ber biased to the biased condition, wherein with
the finger member inside the reservoir inwardly
of the stopping shoulder under the inherent bias
of the finger member, the finger member moves
toward the unbiased condition presenting the
stop surface in opposition to the stopping shoul-
der for engagement to prevent extraction of the
tube from the reservoir.

9. The fluid dispenser according to claim 8 wherein:
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a cam surface is provided on the finger member
spaced from the first end toward the distal sec-
ond end,
on insertion of the dip tube into the reservoir
through the outlet opening, radially inwardly di-
rected camming surfaces on the outlet opening
engage with the cam surface on the finger mem-
ber to deflect the finger member from the unbi-
ased condition to the biased condition.

10. The fluid dispenser according to claim 8 or 9, wherein
the tube is disposed about a longitudinal axis,
the locking member comprises a plurality of said re-
silient elongate finger members disposed spaced cir-
cumferentially about the tube.

11. The fluid dispenser according to any one of claims
8 to 10 wherein the locking member comprises an
annular ring extending circumferentially about the
tube,
the first end of each finger member is fixed to the
annular ring.

12. The fluid dispenser according to claim 11 wherein
the tube carries a catch shoulder which extends ra-
dially outwardly from the tube and is directed axially
outwardly toward the tube outlet of the tube,
the annular ring having an axially inwardly directed
catching shoulder in opposition to the axially out-
wardly catch shoulder,
engagement between the catch shoulder and the
catching shoulder preventing axial outward move-
ment of the tube relative the locking member.

13. The fluid dispenser according to any one of claims
8 to 12 wherein when the locking member and the
reservoir engaging internally within the reservoir pre-
venting the tube from being extracted from the res-
ervoir through the outlet opening, the first end of the
tube does not extend outwardly beyond the outlet
opening.

14. The fluid dispenser according to any one of claims
8 to 13 wherein the pump is configured to become
inoperative upon detachment of the pump inlet from
the tube outlet of the dip tube.

15. The pump assembly of claim 4 wherein the tube is
insertable into a reservoir through an outlet opening
of the reservoir with the finger members biased to
the biased condition, wherein with the finger member
inside the reservoir inwardly of the outlet under the
inherent bias of the finger members, the finger mem-
bers move toward the unbiased condition presenting
the distal second end as a stop surface in opposition
to a stopping shoulder inside the reservoir for en-
gagement to prevent extraction of the tube from the
reservoir.
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