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ABSTRACT OF THE DISCLOSURE
A pinch valve has a pinch bar constructed and arranged to translate between two different
positions when the pinch bar lies in any orientation. The pinch bar i1s comprised of two
orthogonal legs, one of which extends through and rotates inside a hole formed into a body for
the valve. Having the pinch bar rotatable enables the pinch bar to be rotated away from where 1t

would open and close a flexible tube.
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PINCH VALVE

BACKGROUND

[0001] A pinch valve is a valve operable with a flexible tubing or hose, which is capable
of pinching the tube or hose using a tube-pinching mechanism. Pinch valves are typically full
bore, linear action valves that can be used in an off/on manner. However, some pinch valves can
be used 1n a variable position or throttling service.

[0002] Pinch valves are used in many medical and pharmaceutical applications. They are
also used 1n food dispensing applications because a main advantage of pinch valves is that they
facilitate cleanliness, excellent drainage, and ease of cleaning. In addition to cleanliness, another
advantage of pinch valves is their operation speed. Most pinch valves are simply on-off valves;
they open and close a flexible tube using a pinch bar that moves between two positions. Moving
a pinch bar through two, fixed locations can be done quickly, especially if the pinch bar is moved
by an electrically-actuated solenoid.

[0003] Electromechanical closure of a pinch valve is typically accomplished by
activating a solenoid to draw a spring-biased bar or gate against an elastomeric sleeve or tube,
thereby cutting off fluid flow through the tube or sleeve. Some prior art pinch valves are fluid
actuated wherein the pinching action is accomplished by air or hydraulic pressure placed on the
elastomeric sleeve or tube.

[0004] A problem with prior art pinch valves, especially those used with food and liquid
dispensers, 1s that they do not facilitate the installation and removal of a bulk container. Stated
another way, prior art pinch valves typically require disassembly to install and/or remove a tube

passing through them and also for cleaning.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0005] FIG. 1 is a perspective view of a dispenser for liquids;

[0006] FIG. 2 is a perspective view of a preferred embodiment of a pinch valve, capable

of use in the dispenser shown in FIG. 1, viewed from its front, left side;

[0007] FIG. 3 and FIG. 4 are perspective views of two different embodiments of a
substantially L-shaped pinch bar;

[0008] FIG. 5 is a side view of the pinch valve shown in FIG. 2 in the closed position;
[0009] FIG. 6 is another side view of the pinch valve in an open position;

[0010] FIG. 7 is a perspective view of a preferred embodiment of a pinch valve, viewed

from its right front side; and

(0011} FIG. 8 is a perspective view of the pinch valve showing the pinch bar 1n two,

different angular positions.
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DETAILED DESCRIPTION
[0012] FIG. 1 1s a perspective view of a dispenser for liquids 5. The dispenser 5 is
disclosed in the Applicant’s co-pending U.S. Patent Application Serial Number 12/885,659 filed
on September 20, 2010, and now published as U.S. Patent Publication No. 20120067920 Al. The
dispenser 5 is able to consistently dispense user-selectable, fixed-volumes of dairy products
using in part, an electrically-actuated, computer controlled pinch valve 10 described below.
[0013] The dispenser 5 has a cabinet 15 for liquids to be dispensed from replaceable
bulk containers, which are well known to those of ordinary skill in the food service art. The bulk
containers can be embodied as a tank having elongated flexible tube through which liquid in the
tank can be drawn. Other bulk containers include disposable, flexible bladders integrally formed

with flexible dispensing tubes.

[0014] Liquids are controllably dispensed from a container having a flexible discharge
tube 25 using a pinch valve 10 located at the bottom of and partially extending through the
bottom of the upper, refrigerated portion 20 of the cabinet 5. A short length of flexible
discharge tubing 25 is shown in FIG. 2 as passing “through” the pinch valve 10, The tubing 25
would ordinarily extend from, or be connected to, a bulk container in the refrigerated portion 20
as shown m FIG. 1.

[0015] FIG. 2 1s a perspective view of a preferred embodiment of the pinch valve 10,
viewed from 1its left front. The valve 10 is comprised of block of rigid material having at least
one, relatively flat vertical surface 75 on the front 45 of the block, against which a pinch bar 40
can exert a compressive force against a flexible tube 25 placed between the flat surface 75 and

pinch bar 40. The block of rigid material and the flat surface 75 are considered to be a valve

body 30.
[0016] In the preferred embodiment, the valve body 30 is comprised of plastic, molded

around a block of aluminum 35. The block of aluminum 35 has the aforementioned flat surface
but 1t is also formed with vertically-oriented U-shaped channels above and below the flat surface
75. The width and depth of the channels are sized to receive at least part of the outside surface
of a dispensing tube 25. The channels act to hold the dispensing tube 25 vertically, i.e., keep the
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tube 25 aligned at a right angle to the pinch bar 40. For identification purposes, the block of
aluminum with the alignment channels is referred to herein as a dispensing tube alignment block
35. Being made of a thermally conductive material, the alignment block 35 also acts as a heat
sink that absorbs heat from a tube passing through the block 35. The aluminum block 35 1s
preferably in thermal communication with the refrigerated portion of the cabinet.

[0017] Flexible tubing 25 can be pinched and un-pinched by the pinch bar 40 as 1t
translates horizontally, relative to the vertically-oriented flat surface 75 of the alignment block
35. In a preferred embodiment, the pinch bar 40 has a shape reminiscent of the upper-case letter
“L.” one leg of the pinch bar 40 extends through a hole, preferably formed through the valve
body 30, through a bias spring on the rear side of the valve body where 1t connects with a
solenoid. In an alternate embodiment, the pinch bar translates through a hole formed in a
surface of the cabinet 15 instead of the valve body.

[0018] In FIG. 2, the tubing 25 i1s depicted as being pinched, which closes the tube 25.
Opening the valve, of course, requires the tube 25 to be un-pinched. Unlike some prior art pinch
valves, the pinch bar 40 (and hence the valve) is configured to be opened by moving horizontally
away from the valve body 30, away from the tube 25 and toward a user. Stated another way, the
valve 10 i1s opened by pulling or otherwise moving the pinch bar 40 away from the flat surface
75 or other surface of the dispensing tube alignment block 35 against which the pinch bar 40
applies force to the tube. The pinch bar is therefore configured as shown so that it can be pulled

away from the valve body 30 manually in order to manually dispense liquids but also to rotate
the pinch bar 40 away from the tube 25 to facilitate the removal and replacement of the tube 25.
The manual and automatic operation of the pinch bar 40 and the ability of the pinch bar to be

rotated away from the tube is described below.

[0019] As can be seen in the figures, the valve body 30 has a front side 45 that faces
outwardly from the cabinet 5 and toward a user. The valve body 30 also has a substantially flat
or planar rear side 50, the edge of which can be seen 1n FIG. 5 and FIG. 6. Back and forth
movement of the pinch bar 40 relative to the front face 45 of the valve body 30 closes and opens
the tube 25 by the pinch bar 40 pinching and un-pinching the tube 25, respectively. The time
that the valve 1s open, i.e., the tube 1s un-pinched, determines the volume (or weight) of liquid

that 1s dispensed through the valve. The determination of the valve open time is described 1n the
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Applicant’s co-pending U.S. Patent Application Serial Number 12/885,659 filed on September
20, 2010, and now published as U.S. Patent Publication No. 20120067920 Al.

[0020] The valve body has a left side face 55 and an opposing right side face 60. The
left-hand side L of the valve body 30 is slightly thicker than the right-hand side R to form a
raised stop block 90. The raised stop block portion 90 provides a park position for the pinch bar
40, when the pinch bar 40 is rotated vertical, as shown in FIG. 8. The pinch bar 40 is rotated as
shown in FIG. 8 when the tube 25 1s being replaced or when needed to hold the valve 10 open.
A vertically-oriented shallow groove 95 formed into the front surface of the left-hand side L of
the stop block 90 provides a detent for the pinch bar 40 when the pinch bar 40 is rotated vertical.
[0021] Below the groove 95, a horizontal notch 65 having a rectangular cross section is
formed in the left hand side L of the valve body 30. A hole 70 for the pinch bar 40 extends
completely through the left-side of the plastic valve body 30 and is located at the bottom of the
notch 65. In the preferred embodiment, the bottom of the notch 65 is substantially co-planar
with a substantially planar and adjacent surface 75 formed on the aluminum dispensing tube
alignment block 35. The planar surface 75 is considered herein to be a “valve surface” in the
sense that 1t cooperates with the pinch bar 40 to open and close a tube 25 by the translation of the
pinch bar. The planar surface/valve surface is vertically between U-shaped channels 80 and 85.
[0022] Alternate embodiments of the valve 10 include using valve surfaces that are not
planar. The term valve surface should therefore be construed to include surfaces that are raised
or articulated above a planar area. Stated another way, the valve surface can be convex.

[0023] The pinch bar 40 opens and closes the tube 25 by translating between a valve-
closed position and a second, valve open position. The pinch bar 40 closes the tube 25 when the
pinch bar 40 1s drawn toward the planar surface 75 on the aluminum dispensing tube alignment
block 35. The pinch bar 40 opens the tube 25 when the pinch bar 40 is urged away from the

planar surface 75 on the aluminum dispensing tube alignment block 35.
[0024] In the embodiments shown in the figures, the translation between the first and

second positions takes place in a substantially horizontal plane due to the fact that the pinch bar
40 and 1ts various sections are preferably substantially co-planar. In alternate embodiments,

however, translations between the first and second, valve open/valve closed positions takes place

in other directions and in other, non-horizontal planes.
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[0025] FIG. 3 and FIG. 4 are perspective views of two different but functionally
equivalent embodiments of a substantially L-shaped pinch bar 40 used in the preferred
embodiments of the valve 10. The pinch bar 40 shown in FIG. 3 has a rectangular cross section;
the pinch bar 40 1n FIG.4 has a circular cross section. Regardless of the shape of the cross
section, the pinch bar 40 1s preferably formed by bending a solid bar of a ferrous material such as
steel, around a first mandrel (not shown) to form two orthogonal legs. The first leg is identified
in the figures by reference numeral 100; the second leg is identified by reference numeral 105.
[0026] The first leg 100 and the second leg 105 have corresponding lengths. The length
of each leg can be measured from an imaginary intersection point 110 of the two orthogonal legs.
The intersection point 110 of the two legs 100 and 105 is a point around which a bar of material
1s bent around a mandrel by which the two legs 100 and 105 are formed.

[0027] Regardless of the cross sectional shape of the bar from which the pinch bar 40 is
made, the first leg 100 has a geometric axis of rotation 115 around which the first leg 100 can
rotate. The cross sectional shapes and dimensions of the first leg 100 of each embodiment of the
pinch bar 40 shown in FIGS. 3 and 4 and the diameter of the hole 70 are selected to permit the
first leg 100 to rotate around its axis of rotation 115, inside the hole 70 formed through the valve
body 30. The axis of rotation 115 of the first leg 100 is therefore substantially co-linear with the
center line of the hole 70 formed into the valve body 30 and preferably orthogonal or nearly
orthogonal to the front face 45 of the valve body 30.

[0028] Rotation of the first leg 100 around its axis of rotation 115 in the hole 70 rotates
the second leg 105 through a corresponding angle measured around the axis of rotation 115. The
L-shaped pinch bar 40, and, of course, the second leg 105, can thus be rotated in the hole 70 and
around the axis of rotation 115 by rotating either the first leg 100 or the second leg 105.

[0029] The second leg 105 has a first end considered to be located at or near the
intersection point 110 of the two legs 100 and 105. The second leg 105 has a second end 120
located away from the intersection 110.

[0030] The bar from which the pinch bar 40 is formed, is bent again at or near the second
end 120 of the second leg 105 in order to provide a substantially U-shaped portion 125. The U-
shaped portion 125 of the second leg 105 essentially bends the second leg portion of the pinch
bar 40 back upon itself to provide a substantially J-shaped handle 130 for a user to grasp. The J-
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shaped handle 130 for the pinch bar 40 is comprised of the U-shaped portion 125 and a relatively
long handle portion 135. The long portion 135 of the J-shaped handle 130 is preferably formed
to be substantially parallel to the second leg 105. The separation space between the second leg
105 and the linear portion 135 of the J-shaped handle 130 is defined by the width of the U-
shaped portion 125. The separation space 1s preferably selected to be wide enough to allow at
least one finger of an operator to fit into the J-shaped handle 130 so that an operator can grasp
the J-shaped handle 130 and pull the pinch bar 40 forwardly, 1.e., out of the hole 70 and away
from the first side 45 of the valve body 30.

[0031] FIG. 5 1s a side elevation view of the valve 10 shown in a closed position, i.e.,
with the tube 25 pinched. The valve 10 1s constructed to have a coil spring 150 that fits partway
inside a blind hole 52 formed into the rear side 50 of the valve body 30. The valve 10 exerts a
force against the vertical face 147 of a top portion 144 of a bracket 145 having a shape
reminiscent of the letter “S” laid sideways.

[0032] The first leg 100 of the pinch bar 40 passes through the hole 70 formed into the
valve body 30, through the spring 150 and through a hole (not visible) formed into the vertical
face 147 of the top portion 144. The end of the first leg 100 that projects through the vertical
portion 147 1s fixed to the vertical portion 147 by a clip, such as a dished internal tooth lock
washer 148 or equivalent.

[0033] The length and diameter of the spring 150 are selected such that the spring 150
biases the bracket 145 away from the rear 50 of the valve body 30. Since the first leg 100 is
attached to the bracket 145, movement of the bracket 145 away from the valve body 30 by the
force provided by the spring 150 pulls the second leg 105 into the tube 25, pinching it closed.
The valve 10 1s thus normally closed and 1s opened by moving the second leg 105 of the pinch
bar 40 away from the front of the valve body and toward a user.

[0034] A solenoid 155 is attached to brackets, which are not shown in the figures for
clarity but which fix the solenoid in space, relative to the valve body 30. The solenoid 155
includes a winding, not shown, through which a current flows to generate an electromagnetic
field 1n a ferromagnetic core 156. The orientation of the magnetic field provided by the solenoid
can be changed by the direction of current flowing through the winding. Since the valve is

normally closed, the current flow through the solenoid is selected such that when current flows
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through the solenoid, it creates an electromagnetic field that will drive the bracket 145 toward the
valve body 30 as can be seen 1n FIG. 6.

[0035] FIG. 6 is also a side view of the valve 10. The spring 150 is shown as being
compressed by the vertical face 147 of the top portion 145, into the blind hole 52. The second
leg 105 of the pinch bar 40 is shown as being away from the front side of the valve body 30.
[0036] The spring 150 maintains a force on the first leg that biases the valve 10 to be
closed. The force provided by the spring 150 is great enough to compress (pinch) the tube 25 but
not so great that the pinch valve 10 manually opened. The J-shaped handle 130 portion of the
pinch valve 40 is configured to allow a user to grasp the handle portion 130 and overcome the
force of the bias spring 150.

[0037] In a first position for the pinch bar 40 shown in FIGS. 2 and 5, the first leg 100 of
the pinch bar 40 is forced leftward as shown in the figures. The second leg 105 of the pinch bar
40 is thus pulled toward the first side 45 of the valve body, as shown in FIGS 2 and 5. Ina
second position of the pinch bar 40, which is shown in FIGS. 6 and 7, the first leg 100 1s driven
rightward in the figures, i.e., toward the valve body, which causes the second leg 105 to move
away from the first side 45 of the valve body. Moving the second leg 105 away from the valve
body 30 un-pinches the tube 25. The displacement of the first leg 100 between the first and
second positions thus causes the second leg 105 to translate between third and fourth positions
that are with respect to the front face 45 of the valve body 30. While the third and fourth
positions of the second leg 105 are relative to the first side 45 of the valve body 30, but the

distance separating them corresponds to the linear displacement of the first leg 100 in the hole 70

when the first leg travels between the first and second positions responsive to electric current

passing through the solenoid 155.
[0038] FIG. 7 is a perspective view of the valve 10 viewed from the left front. The figure

shows the pinch bar 40 with the second leg 105 in the fourth position. Fluid from a reservorr,
such as a bulk dairy container in the dispenser shown in FIG. 1, can flow through the tube 25 as
long as the pinch bar is held away from the valve body as shown 1n FIG. 7.

[0039] An important feature of the pinch valve 10 disclosed herein is its ability to
facilitate removal and/or installation of a tube 25 in the valve 10 and hence, the removal and/or

installation of a bulk liquid container inside a liquid dispenser 5. Removal and/or installation ot
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a tube 25 1n the valve 10 1s facilitated by the ability of the pinch bar 40 to rotate around the axis
115 of the first leg 100, regardless of whether the second leg 105 is in the third or fourth
positions.

[0040] FIG. 8 1s a perspective view of the pinch valve 10 showing the pinch bar 40 in
two, different angular positions, relative to the axis of rotation 115 of the first leg 100. FIG. 8
also shows that the pinch bar 40 can be rotated such that the second leg 105 can be rotated from a
horizontal orientation to a vertical orientation and vice versa.

[0041] In FIG. 8, phantom lines are used to depict the second leg 105 and J-shaped
handle 130 as being substantially horizontal. The pinch bar 40 and its various sections can thus
be characterized as lying in a first plane, which as depicted in FIG. 8 is substantially horizontal.
[0042] The second leg 105 1s shown in phantom lines as extending sideways, i.e.,
laterally away from the point of intersection 115 of the two legs, and away from the hole 70.
The length of the second leg 105 1s such that the second leg 105 extends sideways over the
substantially planar first part 75 of the dispensing tube alignment block 35.

[0043] FIG. 8 also shows the second leg 105 of the pinch bar 40 and the J-shaped handle
130, 1n solid lines in order to depict them after being rotated counter-clockwise approximately
ninety (90) degrees around the axis of rotation 115. The rotated pinch bar 40 and its various
sections can be characterized as lying in a second plane, which is shown in FIG. 8 as being
substantially vertical but also substantially orthogonal to the first plane. When the pinch bar 40

and 1ts various sections are oriented as shown in FIG. 8, a dispensing tube 25 can be easily

placed into or removed from the first and second U-shaped channels 80 and 85 of the thermally
conductive dispensing tube alignment block 35.

[0044] Pinch bar rotation around the axis 115 to facilitate the removal and/or installation
of a tube 25 is enabled in part by how the first leg 100 is attached to the solenoid. As shown in
FIG. 6, the distal end 160 of the first leg 100 extends through a hole (not visible) in the bottom
tace 1635 closest to the valve body of the S-shaped bracket solenoid 155. A dowel pin 170
extends through a small hole (not visible) formed into the first leg 100 near distal end 160. The

dowel 170 rides over a washer or gasket 175 on the outside surface of the S-shaped bracket face

1635 as the first leg 100 rotates around the axis of rotation 115. A rotatable coupling is thus
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provided by the hole in the bottom face 165 of the S-shaped bracket, the pin 170 and washer 175
enables the pinch bar 40 to freely rotate in the hole 70 formed in the valve body 30.

[0045] It 1s also important to note that pinch bar rotation is also facilitated in part by the
dispensing tube alignment block 35. The upper U-shaped channel 80 of the block 35 has two
sides 180 and 185 separated from each other by the U-shaped channel 80.

[0046] FIG. 7 and FIG. 8 show that the right side 185 of the upper U-shaped channel 80
has beveled edge, which is identified by reference numeral 190. When the second leg 105 of the
pinch bar 40 1s rotated counterclockwise around the axis of rotation 115, the second leg 105 runs
over the beveled edge 190 and is thus levered away from the first side 45 of the valve body by
the beveled edge 190. The beveled edge 190 thus effectively levers or “lifts” the second leg 105
away from the first side 45 of the valve body 30 and away from the planar surface 75 and onto
the stop-block 90. A resting notch 95 formed in the left side, L, of the front face of the stop-
block 90 provides a detent that holds the pinch bar 40 upright. Rotating the pinch bar 40 around
its axis of rotation 115 thus allows a tube 25 to be removed from the dispensing tube alignment
block 35 as happens when a bulk liquid container is removed and replaced.

[0047] It 1s important to note that the dispensing tube alignment block 35 is preferably
made from a thermally conductive material such as aluminum. In a preferred embodiment, the
aluminum dispensing tube alignment block 35 is sized, shaped, and arranged to extend upwardly
and into thermal communication with refrigerated portions of the cabinet 5. The top end of the
dispensing tube alignment block 35 is thus chilled, which enables the block 35 to act as a heat
sink for the tube 25 and fluid therein.

[0048] The J-shaped handle 130 of the pinch bar 40, the first leg 100, the hole 70 and the
solenoid are cooperatively sized, shaped and arranged as described herein such that a user of the
cabinet 5 can fit one or more fingers within the J-shaped handle 130. A user can thus draw (pull)
the pinch bar 40 away from the first side 45 of the valve body 30. Pulling the pinch bar 40 away
from the first side 45 by at least the distance that corresponds to the different thickness of the
lett-hand side of the valve body 30, from the right-hand side of the valve body 30 allows a user
to simultaneously rotate the second leg 105 into the detent/notch 65. The pinch bar can be re-
positioned back to its operating position simply by grasping the J-shaped handle, pulling it away
from the first side 45 of the valve body and rotating it clockwise.

10
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[0049] The solenoid 155 1s preferably computer-controlled. Circuitry and devices to
interface a computer to devices like a solenoid are well known. A description of them is omitted
for brevity.

[0050] A controlled, user-selectable volume of liquid can be dispensed through the pinch

valve 10 by energizing the solenoid 155 for a period of time that is required to open the valve,
1.€., unpinch a tube passing through the valve, in order to allow the user-selected volume to pass
through the valve. The valve-open time can be determined as described in the applicants co-
pending U.S. Patent Application Serial Number 12/885,659 filed on September 20, 2010, and
now published as U.S. Patent Publication No. 20120067920 A1. The valve open time can also
be determined heuristically as happens in prior art creamer dispensers.

[0051] The foregoing description is for purposes of illustration only. The true scope of

the 1nvention is set forth in the appurtenant claims.

11
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A pinch valve comprising:

a pinch bar having first and second legs, which are substantially orthogonal to each
other, the first leg having a length and an axis of rotation substantially parallel to the
length of the first leg, the second leg extending laterally across a first side of a valve

surface; and

wherein the first leg of the pinch bar 1s translatable between first and second positions
by linear translation of the first leg in first and second opposing directions, the first and
second opposing directions being substantially parallel to the first leg’s axis of rotation,
such that linear translation of the first leg from the first position in the first direction,
moves the first leg from the first position to the second position and moves the second
leg of the pinch bar laterally away from the first side of the valve surface, linear
translation of the first leg from the second position in the second direction moves the
first leg from the second position to the first position and moves the second leg laterally
toward the first side of the valve surface, the linear translation of the first leg between
the first and second positions and the lateral translation of the second leg away from and
toward the first side of the valve surface, being capable of pinching and im-pinching a

tflexible tube placed between the second leg and the first side of the valve surface.

The pinch valve of claim 1, wherein the valve surface comprises a heat sink.

The pinch valve of claim 1, wherein the pinch bar is configured to be rotatable relative to

the valve surface such that rotation of the first leg around the axis of rotation, rotates the

second leg through a corresponding angle.

The pinch valve of claim 3, wherein rotation of the first leg around the axis of rotation

rotates the second leg to a park position.

The pinch valve of claim 1, wherein the pinch bar is configured such that translation of

the first leg to the second position translates the second leg away from the valve surface.

12
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The pinch valve of claim 1 further comprised of a spring coupled to the first leg and

configured to urge the valve closed.

The pinch valve of claim 1, further comprising a solenoid operatively coupled to the first

leg of the pinch bar and configured to transiate the first leg between the first and second

positions.

The pinch valve of claim 1, wherein the pinch bar is comprised of a handle that 1s

configured to allow a user to manually open the pinch valve.

The pinch valve of claim 1, wherein the pinch bar i1s comprised of a handle that 1s

configured to allow a user to grasp and rotate the pinch bar.
The pinch valve of claim 9, wherein the handle 1s J-shaped.
A pinch valve comprising:

a valve surface;

a pinch bar comprised of first and second legs, the first leg having a first length and a first
axis of rotation, the second leg having a second length, at least part ot the second leg
being n front of the valve surface, the lirst and second legs being configured such that
linear displacement of the first leg between {irst and second positions causes the second
leg to translate laterally between third and fourth positions respectively, the third and

fourth positions being relative to the valve surface;
and

a solenoid coupled to the first leg of the pinch bar and contigured to translate the first leg

between the first and second positions responsive to an electrical signal applied to the

solenoid.

The pinch valve of claim 11, wherein the valve surface 1s comprised of a planar first part,
and wherein the second lcg and said first part are conligured such that when the second

leg 1s in said third position, a tlexible pipe placed between the second leg and first part of
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14.

15.
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~ the valve surface will be pinched, the second leg and said planar first part being

configured such that when the second leg is in said fourth position, a flexible pipe placed

between the second leg and first part will be substantially un-pinched.

The pinch valve of claim 11, wherein rotation of the first leg around the axis of rotation

rotates the second leg through a corresponding angle measured around the axis of

rotation.

The pinch valve of claim 11, wherein the first leg of the pinch bar has a substantially

rectangular cross section.
A pinch valve compnsing:
a valve surface;

a pinch bar comprised of first and second legs, the first and second legs having first and
second lengths respectively, at least part of the second leg being in front of the valve
surface, the first and second legs being configured such that displacement of the first leg
between first and second positions causes the second leg to translate between third and
fourth positions respectively, the third and fourth positions being relative to the valve

surface; and

a solenoid coupled to the first leg of the pinch bar and configured to translate the first leg
between the first and second posttions responsive to an electrical signal applied to the

solenoid;

wherein the second leg has a substantially J-shaped handle comprised of first and second
substantially linear portions connected to each other by an intermediate U-shaped portion,
the first and second substantially linear portions of the J-shaped handle being separated
from cach other by a distance equal to a width of the U-shaped portion, the width of the
U-shaped portion being selected to allow a finger to fit inside the J-shaped handle

portion.

14
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The pinch valve of claim 15, wherein the first U-shaped channel portion of the valve
surface has a first side comprised of a beveled edge, which 1s configured to engage the

second leg and to lever the second leg from the third position to the fourth position as the

first leg rotates about said axis of rotation.
The pinch valve of claim 15, wherein the J-shaped handle 1s configured to:

enable the second leg to be manually urged from the third position to the fourth position
and whereby the pinch bar first leg is manually urged from the first position to the second

position; and

manually hold the second leg at the fourth position while simultaneously rotating the

second leg and J-shaped handle about the geometric axis ot rotation.

The pinch valve of claim 15, wherein the solenoid and J-shaped handle portion are

configured to enable the valve to be opened manually.

The pinch valve of claim 15, wherein the valve surface 1s comprised of a thermally

conductive matenal.

The pinch valve of claim 15, further comprised of a bias spring configured to urge the

pinch bar to a closed position.

A method of operating a pinch valve comprised of a valve surface and a substantially L-

shaped pinch bar having first and second orthogonal leg portions, at least part of the first

leg portion extending through a hole formed in the valve surface, at least part of the

second leg being 1n front of the valve surface and configured to extend laterally away

from the hole and at least part way across the valve surface, the first and second legs
being configured such that linear displacement of the first leg between first and second
positions causes the second leg to translate laterally away from the valve surface and
toward the valve surface respectively, the pinch valve being additionally comprised of a
solenoid coupled to the first leg of the pinch bar and configured to selectively translate

the first leg linearly between the first and second positions responsive to an electrical

signal applied to the solenoid, the method comprising the steps of:
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manually drawing the second leg of the pinch bar away from the valve surface; and

manually rotating the first leg of the pinch bar through a first angle, which 1s centered

substantially on the first leg, thereby rotating the second leg through the same first angle.

The method of claim 21, wherein linearly translating the first leg between the first and

second positions laterally moves the second leg between third and fourth positions respectively,

the third and fourth positions being determined relative to the first side of the valve surface, the

method comprising the additional steps of:

23.

24,

providing a first electrical signal to the solenoid, the first electrical signal causing the
solenoid to move the first leg from the first position to the second position whereby the

second leg moves from the third position to the fourth position.
The method of claim 21, further comprising the step of:
resting the pinch bar against a stop, after the pinch bar is rotated through said first angle.

The method of claim 21, wherein the step of rotating the pinch bar through a first angle 1s

further comprised of:

23.

rotating the second leg of pinch bar over a beveled edge on the first side, the beveled

edge levering the second leg away from the first side of the valve surface.
A pinch valve comprising:
a valve surface; and

a pinch bar having a first leg and a second leg substantially orthogonal to the first leg, the

first leg having a length and an axis of rotation substantially parallel to the length of the

first leg;

wherein the pinch bar is movable between a first position and a second position by

rotation of the pinch bar about the axis of rotation, wherein in the first position the pinch valve 1s

configured to collapse a flexible tube between the second leg and the valve surface, and in the

16
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second position, the pinch valve is configured such that the flexible tube is free of the second leg;

and
wherein the valve surfacc comprises a heat sink.

26.  The pinch valve of claim 25, wherein the heat sink comprises a u-shaped channel

configured to receive the flexibie tube.

27.  The pinch valve of claim 25, further comprising a dispensing tube alignment block, the

heat sink disposed within the dispensing tube alignment block.

28.  The pinch valve of claim 25 wherein rotation of the pinch bar from the first position to

the second position moves the second leg away from the valve surface.

29.  The pinch valve of claim 28 wherein rotation of the pinch bar from the second position to

the first position rotates the pinch bar at least partially across the heat sink.
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