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A pinch valve for a liguid-dispensing unit or machine has a pinch valve body to which is connected a pinch bar assembly. The pinch
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displacement path of a plunger, to an open position where it is not in the displacement path. A liguid-dispensing tube can be
Installed in the pinch valve between the pinch bar and the plunger.
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Abstract

A pinch valve for a liquid-dispensing unit or machine has a pinch valve body to which is
connected a pinch bar assembly. The pinch bar assembly has two axes of rotation and can
easily be moved by a user from a pinch position, where the pinch bar is the displacement
path of a plunger, to an open position where it is not in the displacement path. A liquid-

dispensing tube can be installed in the pinch valve between the pinch bar and the plunger.
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FIELD
[0001] The present disclosure relates generally to pinch valves. More particularly, the

present disclosure relates to pinch valves used in liquid dispensers.

BACKGROUND

[0002] Cleaning existing liquid dispenser pinch valves often requires that the entire
assembly of the pinch valve be taken apart, using tools to remove fasteners, prior to
cleaning. This requires time, tools, training, and tracking of the fasteners so they do not get
lost. As such, the liquid dispensers can experience considerable downtime, which can result,
for example, in coffee shops, in customers desiring cream dispensed in their coffee, to wait
longer than necessary.

[0003] Additionally, is some instances, existing pinch valves can be prone, when in
their open configuration, to being damaged either by the door of the liquid dispenser to which
the pinch valve is connected, or by the flexible plastic bag containing milk or cream that is
loaded into the liquid dispenser.

[0004] Further, existing pinch valves do not allow easy and quick removal/insertion of
dispensing tubes when removing a spent liquid container from a liquid-dispensing machine
and installing a replacement liquid container.

[0005] Further, existing pinch valves often lack suitable control of the volume of liquid

being dispensed.

[0006] Therefore, improvements in pinch valves are desirable.
SUMMARY
[0007] In a first aspect, the present disclosure provides a pinch valve body for

mounting to liquid-dispensing unit and for cooperating with a plunger. The pinch valve body
comprises a housing portion defining a displacement path for the plunger to move within the
housing portion, a pinch bar, and an articulated joint having two axes of rotation. The pinch
bar is secured to the housing portion through the articulated joint. The housing portion, the

pinch bar and the articulated joint are configured for movement of the pinch bar between a
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pinch position, where the pinch bar is in the displacement path, to an open position, where
the pinch bar is out of the displacement path.
[0008] In a second aspect of the present disclosure, there is provided pinch valve

body for mounting to liquid-dispensing unit and for cooperating with a piunger. The pinch
valve body comprises a housing portion, a pinch bar and an articulated joint having two axes
of rotation. The pinch bar is secured to the housing portion through the articulated joint. The
housing portion, the pinch bar and the articulated joint are configured for movement of the
pinch bar between a pinch position, where the pinch bar is set to receive strikes from the

plunger, to an open position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments of the present disclosure will now be described, by way of
example only, with reference to the attached Figures.

[0010] Figure 1 shows a perspective view of a liquid-dispensing machine equipped
with an embodiment of a pinch valve in accordance with the present disclosure.

[0011] Figure 2 shows a top front perspective view of the pinch valve shown in Figure
1, in a closed position, with a dispensing tube installed in the pinch valve.

[0012] Figure 3 shows the pinch valve of Figure 2 in an open configuration where an
articulated arm is in an open position.

[0013] Figure 4 shows the pinch valve of Figure 2 with the articulated arm in an
intermediary position.

[0014] Figure 5 shows the pinch valve of Figure 2 with the articulated arm in a

vertical position.

[0015] Figure 6A shows the pinch valve of Figure 2 with the articulated arm is
removed.

[0016] Figure 6B shows a cross-section of a pinch bar in accordance with the present
disclosure.

[0017] Figure 6C shows a cross-section of another pinch bar in accordance with the

present disclosure.

[0018] Figure 7 shows an exploded view of the pinch valve of Figure 8.
[0019] Figure 8 shows a front view of the housing portion of Figure 8.
[0020] Figure 9 shows a side elevation view of the housing portion of Figure 8.

-9 .
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[0021] Figure 10 shows a top view of the housing portion of Figure 8.

[0022] Figure 11 shows a bottom view of the housing portion of Figure 8.

[0023] Figure 12A shows a bottom view of the housing portion of Figure 8.

[0024] Figure 12B shows a front view of the housing portion with the pinch bar
Installed.

[0025] Figure 13 shows a back view of the housing portion of Figure 8.

[0026] Figure 14 shows a top view of a through hole defined in the housing portion of
Figure 8.

[0027] Figure 15A shows a bottom view of an articulated joint of some embodiment of

the present disclosure.

[0028] Figure 15B shows an orthogonal view of the articulated joint of Figure 15A.
[0029] Figure 15C shows another orthogonal view of the articulated joint of Figure
15A.

[0030] Figure 16 shows a bottom view of the through hole of Figure 14 with the

retaining member and the plate of the articulated joint of Figure 15A.

[0031] Figure 17 shows a bottom view of the through hole of Figure 14 with the
retaining member and the plate of Figure 16 rotated.

[0032] Figured 18 shows a cross-sectional view of a ball and socket joint to which Is
connected a pinch bar in accordance with the present disclosure.

[0033] Figure 19A shows a flexure joint to which is connected a pinch bar in
accordance with the present disclosure.

[0034] Figure 19B shows the flexure joint of Figure 19A in a bend state.

DETAILED DESCRIPTION

[0035] Figure 1 shows a front perspective view of a liquid-dispensing machine 30
equipped with a pinch valve 64 in accordance with the present disclosure. The liquid-
dispensing machine 30 allows for metered dispensing of liquids such as, for example, milk
and cream, into hot beverages such as, for example, tea and coffee.

[0036] Figure 2 shows the pinch valve 64, which is an embodiment of a pinch vaive in
accordance with the present disclosure. The pinch valve 64 is for receiving a dispensing tube
65 and for controlling a flow of liquid through the dispensing tube. Figure 2 shows the pinch

valve 64, which includes a housing portion 66, a pinch bar 68, and a solenoid plunger
-3 -
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assembly 70. The housing portion 66 defines a recess 67 in which the dispensing tube 65 Is
positioned. That is, the recess 67 partially surrounds the dispensing tube 65. The pinch bar
68 is pivotally secured to the housing portion 66 through an articulated joint 72, which allows
the pinch bar 68 to be moved about two rotation axes. The housing portion 66 defines a
recess 74 that can receive and hold the pinch bar 68 in the installed position, as shown In
Figure 2. The recess 74 and the pinch bar 68 thus form a latch mechanism with the pinch bar
being a striker and the recess 74 defining a keeper. When positioned in the recess 74, with
the pinch bar 68 in the installed position, the dispensing tube 65 is pinched between the
pinch bar 68 and the tip 76 of a plunger of the plunger assembly 70. The articulated joint 72
has two axes of rotation and in the present invention is removably secured to the housing
portion 66.

[0037] Within the context of the present disclosure, the housing portion 66 and the
pinch bar 68 can be said to form a pinch valve body.

[0038] Figure 3 shows the pinch valve 64 with the pinch bar 68 in the open position
and without a dispensing tube. Figure 4 shows the pinch valve 64 with the pinch bar 68 in an
intermediary position, which is between the open position of Figure 3 and the installed
position of Figure 2.

[0039] Figure 5 shows the pinch valve 66 with the pinch bar 68 in the vertical position
from which it can be brought to a removed position as shown at Figure 6A. Figure 6A also
shows the articulated joint 72 and the two rotation axes 71 and 75 about which the pinch bar
68 can rotate. In the present embodiment, the articulated joint 72 Is a universal joint, which
defines the rotation axes 71 and 75. As will be understood by the skilled worker, the
articulated joint 72 need not be a universal joint. Any suitable type of articulated joint that
allows movement of the pinch bar 68 from the installed position (shown at Figure 2) to the
open position (shown at Figure 3) is to be considered within the scope of the present
disclosure. Other examples of articulated joints are discussed further below.

[0040] In the present embodiment, the pinch bar 68 has a circular cross-section, as
shown at Figure 6B. However, pinch bars with any suitable cross-section are to be
considered within the scope of the present disclosure. For example, Figure 6C shows a pinch
bar 77 that has a partially circular cross-section with a flat surface 79. The pinch bar 77 is
configured such that, when present in a pinch valve, in the installed position, the flat surface

79 is oriented to face the plunger in order to have the dispensing tube pinched between the
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plunger tip (76, Figures 6 and 7) and the flat surface 79. That is, the flat surface 79 is for
receiving strikes from the plunger (plunger tip) and can be referred to as a striking surface.
[0041] Figure 7 shows an exploded view of the pinch valve 64. Shown In Figure 7 are
the housing portion 66, the pinch bar 68, and a bracket 78, which can be secured to a liquid-
dispensing machine through any suitable means. Figure 7 also shows a plunger 80, the
plunger tip 76, and screws 82, which are used to secure the housing portion 66 to the
bracket 78. Figure 7 further shows a sleeve 84, a bushing 86, a quick-connect assembly 88,
a spring 90, and a solenoid 92. As will be understood by the skilled worker, the pinch valve
64 allows a user to quickly remove a dispensing tube from the pinch valve, remove the
associated spent liquid container, replace the spent liquid container with a new, full
container, and install the dispensing tube of the new container in the pinch valve. As will also
be understood by the skilled worker, the pinch valve 64 has a reduced number of parts, and
offers easy cleaning without having to remove any part. Additionally, the strength of the
articulate bar 68 in the installed position offers a solid surface for the plunger to strike
against.

[0042] Figure 8 shows a top front perspective view of the housing portion 66
connected to the sleeve 84. Figure 9 shows a side elevation view of the housing portion 66
connected to the sleeve 84. As shown at Figure 8, a pass-through hole 94 formed in the
housing portion 66. The pass-through hole 94 is for releasably holding the aforementioned
pinch bar 68 in the housing portion 66. In order to be able to guide the pinch bar 68 from the
installed position to the open position, the housing portion 66 defines, as shown at Figures 8
and 9, a guide surface 69 and the recess 74.

[0043] Figure 10 shows a top view of the housing portion 66 connected to the sleeve

84. Figure 10 also shows the dispensing tube installed in the hosing portion 66.

[0044] Figure 11 a bottom view of the housing portion 66 connected to the sleeve
34.
[0045] Figure 12A shows a front elevation view of the housing portion 66. Figure 12B

shows a front view of the housing portion 66 with the pinch bar 68 installed therein, in the
closed configuration. The housing portion 66 defines a plunger aperture 91 through which the
plunger 80 of Figure 7 connects to the solenoid 92, also shown at Figure 7. The housing
portion 66 further defines a displacement path for the plunger 80 to move within the housing

portion. That is, the housing portion 66 is configured to allow the plunger to be displaced
- 5-



CA 02946985 2016-10-31

within the housing portion 66. The displacement path is collinear with the plunger 80, as
shown at Figure 7.

[0046] Figure 13 shows a back elevation view of the housing portion 66.

[0047] As stated above, the pass-through hole 94 is for connecting the housing
portion 66 to the articulated joint 72 of the pinch bar 68. An isolated top view of the through-
hole 94 is shows at Figure 14. Figure 15A shows a bottom view of the articulated joint 72. As
shown in this figure, the articulated joint 72 includes a plate 81 and a retaining member 73,
which is spaced apart from the plate 81. The pinch bar 68 is connected to the plate 81.
Figure 15B shows an orthogonal view of the articulated joint 72. Figure 15C shows another
orthogonal view of the articulated joint 72. As shown in these figures, the articulated joint 72
includes a retaining member 73 that is spaced apart from the plate 81 by a spacer 83 shown
at Figure 15B.

[0048] To connect the pinch bar 68 to the housing portion 66, the articulated joint 72
is inserted in the through hole 94, from the top of the housing portion 66. The retaining
member 73 is inserted in the through hole 94, past the wall 95. Figure 16 shows a bottom
view of the through hole 94 with the retaining member 73 and the plate 81. Once the
retaining member 73 is past the wall 95, the articulated joint 72 can be rotated to rotate the
retaining member 73 in order to have the retaining member 73 interfere with the wall 95 upon
the pinch bar 68 being pulled away from the housing portion 66. This interference between
the retaining member 73 and the wall 95 removably secures the pinch bar 68 to the housing
portion 66. Figure 17 shows a bottom view of the through hole 94 with the articulated joint’s
retaining member 73 and the plate 81 rotate to have the retaining member interfere with the
wall 95.

[0049] As will be understood by the skilled worker, any suitable means to secure the
articulated joint 72 to the housing portion is to be considered as being within the scope of the
present disclosure. For example, any suitable type of snap-fit connection that allows for
connecting/disconnecting the pinch bar to the housing portion is within the scope of the
present disclosure. Further, any type of fastening mechanism that allows for
connecting/disconnecting the pinch bar to the housing portion is also within the scope of the
present disclosure.

[0050] The housing portion 66 and the pinch bar 68 can be made of any suitable

material such as, for example, acetal, high-density polyethylene, aluminum etc. In some
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embodiments, the housing portion 66 and pinch bar 68 can be located inside a refrigerated
space and, referring now to Figure 7, the bracket 78 and the solenoid 92 can be located
outside the refrigerated space in question. In this example, a partition separates the
refrigerated space from the space in which the bracket 78 and the solenoid 92 are located.
The partition defines an opening to accommodate a plunger assembly operationally
connected to the solenoid 92 and extending through the partition and into the housing portion
66.

[0051] As stated above, the articulated joint 72 does not need to be a universal joint.
For example, ball and socket joints, flexure joints made of flexible (bendable) material can be
used as that articulated joint 72 without departing from the scope of the present disclosure.
Figure 18 shows an cross-sectional view of an example of an articulated joint 72 in the form
of a ball and socket joint 100 to which is connected the pinch bar 68. The ball and socket
joint is connected to the plate 89, which can be secured to the housing portion through any
suitable means. The ball and socket joint 100 can be rotated in any direction (and thus has at
least two rotation axes). Figure 19A shows a flexure joint 102, which is another example of
an articulated joint 72, to which is connected the pinch bar 68. The flexure joint 102 can be
bent in any direction (and thus has at least two rotation axes) and can be made of any
suitable flexible material such as an elastomer material. The flexure joint 102 is shown
connected to the plate 89, which can be secured to the housing portion through any suitable
means. Figure 19B shows the flexure joint 100 in a bent state (configuration).

[0052] Plunger assemblies of various types can be used in the pinch valve without
departing from the scope of the present disclosure. For example, a solenoid-activated
plunger assembly, a manually activated plunger assembly, stepper motor plunger assembly,
or any other suitable electro-mechanical plunger assembly can be used.

[00583] Advantageously, the pinch valve of the present disclosure has a pinch bar that
can pivot from the closed configuration of the pinch valve to the open configuration of the
pinch valve. In both configurations, the pinch bar sits below the top of the housing portion of
the pinch valve. This greatly reduces the risk of damage to the pinch valve in that the
likelihood of the door of the liquid dispenser unit interfering with the pinch bar when the pinch
valve is in the open configuration is essentially nil. Further, the likelihood of the bag of liquid
to be dispensed interfering with the closure when inserting the bag into the liquid dispenser

unit is also greatly reduced.
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[0054] Additionally, the pinch valve of the present disclosure can be configured to be
retrofitted, in the field, to existing liquid-dispensing machines.

[0055] Further, the pinch valve of the present disclosure does not require any tool for
servicing or cleaning and, can be opened/closed with one hand.

[0056] Furthermore, there is no need to fasten/unfasten fasteners to close/open the
pinch valve of the present disclosure.

[0057] In the preceding description, for purposes of explanation, numerous details
are set forth in order to provide a thorough understanding of the embodiments. However, it
will be apparent to one skilled in the art that these specific details are not required.

[0058] The above-described embodiments are intended to be examples only.
Alterations, modifications and variations can be effected to the particular embodiments by
those of skill in the art. The scope of the claims should not be limited by the particular

embodiments set forth herein, but should be construed in a manner consistent with the

specification as a whole.
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CLAIMS:

1. A pinch valve body for mounting to liquid-dispensing unit and for cooperating with a
plunger, the pinch valve body comprising:

a housing portion defining a displacement path for the plunger to move within the
housing portion;

a pinch bar;

an articulated joint having two axes of rotation, the pinch bar secured to the housing
portion through the articulated joint, the housing portion, the pinch bar and the articulated
joint configured for movement of the pinch bar between a pinch position, where the pinch bar
is in the displacement path, to an open position, where the pinch bar is out of the

displacement path.

2. The pinch valve body of claim 1 wherein the articulated joint is a universal joint.

3. The pinch valve body of claim 1 wherein the articulated joint is a ball-in-socket joint.
4. The pinch valve body of claim 1 wherein the articulated joint is a flexure joint.

5. The pinch valve body of claim 4 wherein the flexure joint includes an elastomer
material.

6. The pinch valve body of claim 1 wherein the housing portion includes a keeper

configured to hold the pinch bar when the pinch bar is in the pinch position.

7. The pinch valve body of claim 6 wherein the keeper is defined by a recess in the

housing portion.

8. The pinch valve body of claim 1 wherein the housing portion defines a recess to

surround a dispensing tube installed in the pinch valve body.
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9. The pinch valve body of claim 1 wherein the pinch bar has a circular cross-section.

10. The pinch valve body of claim 1 wherein the pinch bar defines a flat surface for

receiving strikes from the plunger.

11. A pinch valve comprising the pinch valve body of any one of claims 1 to 10.

12. A pinch valve body for mounting to liquid-dispensing unit and for cooperating with a
plunger, the pinch valve body comprising:

a housing portion;

a pinch bar;

an articulated joint having two axes of rotation, the pinch bar secured to the housing
portion through the articulated joint, the housing portion, the pinch bar and the articulated
joint configured for movement of the pinch bar between a pinch position, where the pinch bar

IS set to receive strikes from the plunger, to an open position.

13. The pinch valve body of claim 12 wherein the articulated joint is a universal joint.

14. The pinch valve body of claim 12 wherein the articulated joint is a ball-in-socket joint.

15. The pinch valve body of claim 12 wherein the articulated joint is a flexure joint.

16. The pinch valve body of claim 15 wherein the flexure joint includes an elastomer

material.

17. The pinch valve body of claim 12 wherein the housing portion includes a keeper

configured to hold the pinch bar when the pinch bar is in the pinch position.

18. The pinch valve body of claim 17 wherein the keeper is defined by a recess in the

housing portion.
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19. The pinch valve body of claim 12 wherein the housing portion defines a recess to

surround a dispensing tube installed in the pinch valve body.
20. The pinch valve body of claim 12 wherein the pinch bar has a circular cross-section.

21. The pinch valve body of claim 12 wherein the pinch bar defines a flat surface for

receiving strikes from the plunger.

22. A pinch valve comprising the pinch valve body of any one of claims 12 to 21.

- 11 -
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Fig. 4
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Fig. 14
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