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ABSTRACT OF THE DISCLOSURE

An apparatus for transferring a fluid from a supply container to a desired
receptacle. The apparatus includes a conduit having a fluid passage with a valve seat and a
flexible containment member. A moveable sealin‘g member 1s coupled to the flexible
containment member and 1s configured for sealingly engaging the valve seat. An activator 1s
coupled to the sealing member for displacing the sealing member from the valve seat to effect

the creation of a reduced fluid pressure 1n the fluid 1n the supply container.
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FLUID TRANSFER APPARATUS

FIELD OF INVENTION

This invention relates to an apparatus for effecting the transfer of a fluid and, more
particularly, to an apparatus for siphoning liquids from a supply contamer to a receiving

container.

BACKGROUND OF THE INVENTION

Liquids must often be transferred between a storage contamner and an on-board
receptacle of an apparatus which is supplied the liquid from the receptacle and then
subsequently processes the liquid. Such an on-board storage receptacle may be a gas tank on
an automobile, snow mobile, or a lawnmower. Known systems for effecting transfer ot
liquid between such containers suffer from various disadvantages. For instance, existing
fluid transfer systems are susceptible to spillage, are difficult to control, are prone to
unacceptable rates of leakage due to excessive use of plastic flexible materials being

relatively permeable to certain liquids (such as gasoline), or suffer from unnecessary energy

losses.

SUMMARY OF THE INVENTION

The present invention provides a combination of a supply container and a fluid
transfer apparatus, the fluid transfer apparatus disposed in fluid communication disposition
with the liquid in the supply container to thereby effect creation and communication of a
reduced fluid pressure relative to a fluid pressure of the liquid in the supply container and
thereby initiating flow of the liquid from the supply container, the fluid transfer apparatus
comprising a frame, a conduit coupled to the frame and defining a fluid passage, the tluid
passage including an inlet, and outlet, and an orifice defined by a valve seat, and the conduit
including a conduit section having a flexible containment member and defining a first fluid

passage section comprising a space capable of changing its volume, a moveable sealing
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member, coupled to the flexible containment member, and configured to sealingly engaging
the valve seat and an actuator, pivotally coupled to the frame, and coupled to the sealing
member to effect displacement of the sealing member relative to the valve seat in response to
pivotal movement of the actuator relative to the frame, wherein displacement of the sealing

member from the valve seat by the actuator effects the creation and communication of the

reduced fluid pressure to the liquid in the supply contaner.

The present invention also provides the combination wherein the first fluid passage
section is defined between a first valve means and a second valve means, each of the first and
second valve means being disposed in the first fluid passage, wherein the first valve means 1s
configured to prevent fluid flow from the space and to the inlet, and wherein the second valve

means is configured to prevent fluid flow from the outlet to the space.

The present invention further provides the combination wherein the first valve means
is biased to seal fluid communication between the inlet and the space, and the second valve

mans 1s biased to seal fluid communication between the space and outlet.

The present invention further provides the combination wherein the first valve means
is configured to open in response to a fluid pressure differential between the inlet and the
space, wherein fluid pressure in the space is less than fluid pressure at the inlet, sufficient to

overcome the bias of the first valve means to seal fluid communication between the inlet and

the space.

The present invention further provides the combination wherein the second valve
means is configured to open in response to a fluid pressure differential between the space and
the outlet, wherein fluid pressure in the space is greater than the fluid pressure at the outlet,

sufficient to overcome the bias of the second valve means to seal fluild communication

between the space and the outlet.

The present invention further provides the combination wherein the displacement of
the sealing member from the valve seat effects expansion of the space to thereby eftect a
reduced fluid pressure in the space sufficient to create the sufficient fluid pressure differential

between the inlet and the space to overcome the bias of the first valve means to seal fluid

communication between the inlet and the space.
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The present invention further provides the combination wherein the flexible

containment member 1s a flexible diaphragm.

The present invention further provides the combination wherein the sealing member is

biased to sealingly engage the valve seat.

The present invention also provides a fluid transfer apparatus configured for fluid
communication disposition with liquid in a supply container to thereby effect creation and
communication of a reduced fluid pressure relative to a fluid pressure of the liquid in the
supply container and thereby indicating flow of the liquid from the supply container, the fluid
transfer apparatus comprising a frame, a conduit coupled to the frame and defining a fluid
passage, the fluid passage including an inlet, and outlet, an orifice defined by a valve seat,
and the conduit including a conduit section having a flexible containment member and
defining a first fluid passage section comprising a space capable of changing its volume, a
moveable sealing member, coupled to the flexible containment member, and configured to
sealingly engaging the valve seat, and an actuator, pivotally coupled to the frame, and
coupled to the sealing member to effect displacement of the sealing member relative to the
valve seat 1n response to pivotal movement of the actuator relative to the frame, wherein
displacement of the sealing member from the valve seat by the actuator effects the creation

and communication of the reduced fluid pressure to the liquid in the supply container.

The present invention provides the combination wherein the first fluid passage section
is defined between a first valve means and a second valve means, each of the first and second
valve means being disposed in the first fluid passage, wherein the first valve means 1is
configured to prevent fluid flow from the space and to the inlet, and wherein the second valve

means is configured to prevent fluid flow from the outlet to the space.

The present invention further provides the combination wherein the first valve means
1s biased to seal fluid communication between the inlet and the space, and the second valve

mans 1S biased to seal fluid communication between the space and outlet.

The present invention further provides the combination wherein the first valve means
1s configured to open in response to a fluid pressure differential between the inlet and the
space, wherein fluid pressure in the space is less than fluid pressure at the inlet, sufficient to
overcome the bias of the first valve means to seal fluid communication between the inlet and

the space.
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The present invention also provides the combination wherein the second valve means
is configured to open in response to a fluid pressure differential between the space and the
outlet, wherein fluid pressure in the space is greater than the fluid pressure at the outlet,

sufficient to overcome the bias of the second valve means to seal fluild communication

between the space and the outlet.

The present invention further provides the combination wherein the displacement of
the sealing member from the valve seat effects expansion of the space to thereby eftect a
reduced fluid pressure in the space sufficient to create the sufficient fluid pressure difterential

between the inlet and the space to overcome the bias of the first valve means to seal fluid

communication between the inlet and the space.

The present invention further provides the combination wherein the flexible

containment member 1s a flexible diaphragm.

The present invention further provides the combination wherein the sealing member 1s

biased to sealingly engage the valve seat.

The present invention further provides a fluid transfer apparatus configured for fluid
communication disposition with liquid in a supply container to thereby effect creation and
communication of a reduced fluid pressure relative to a fluid pressure of the liquid n the
supply container and thereby initiate flow of the liquid from the supply container, comprising
a frame, a conduit coupled to the frame and defining a fluid passage, the fluid passage
including an inlet, and outlet, and an orifice defined by a valve seat, the conduit including a
conduit section having a flexible containment member and defining a first fluid passage
section comprising a space capable of changing its volume, a moveable sealing member,
coupled to the flexible containment member, and configured for sealingly engaging the valve
seat, an actuator, pivotally coupled to the frame, and configured to effect displacement of the
sealing member relative to the valve seat in response to pivotal movement of the actuator
relative to the frame, and locking means pivotally coupled to the frame and configured to
engage the actuator to prevent the actuator from effecting displacement of the sealing
member when the sealing member is sealingly engaged to the valve seat, wherein
displacement of the sealing member from the valve seat by the actuator effects the creation

and communication of the reduced fluid pressure to the liquid 1n the supply container.
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The present invention further provides the fluid transfer apparatus wherein the locking
means is moveable between a locking condition and a disabled condition such that, in the
locking condition, the locking means prevents the actuator from effecting displacement of the
sealing member when the sealing member is sealingly engaged to the valve seat, and in the

disabled condition, the actuator is moveable to effect displacement of the sealing member.

The present invention provides the fluid transfer apparatus wherein the frame includes
a first receiving means for releasably engaging the locking means in the locking condition,
and a second receiving means for releasably engaging the locking means in the disabled

condition.

The present invention provides the fluid transfer apparatus wherein the locking means

is configured to effect snap fit engagement with each of the first and second receiving means.

The present invention further provides the fluid transfer apparatus wherein each of the

first and second receiving means is a groove provided in the frame.

The present invention further provides a fluid transfer apparatus configured for fluid
communication disposition with liquid in a supply container to thereby effect creation and
communication of a reduced fluid pressure relative to a fluid pressure of the liquid in the
supply container and thereby initiate flow of the liquid from the supply container, comprising
a frame, a conduit coupled to the frame and defining a fluid passage, the fluid passage
including an inlet, and outlet, and an orifice defined by a valve seat and having an orifice
axis, the conduit including a conduit section having a flexible containment member and
defining a first fluid passage section comprising a space capable of change to its volume, the
first fluid passage section including a first fluid passage subsection having an axis orthogonal
to the orifice axis, a moveable sealing member coupled to the flexible containment member,
and configured for sealingly engaging the valve seat, an actuator pivotally coupled to the
frame, and configured to effect displacement of the sealing member relative to the valve seat
in response to pivotal movement of the actuator relative to the frame, wherein displacement

of the sealing member from the valve seat by the actuator effects creation and communication
of the reduced fluid pressure to the liquid in the supply container, and upon the displacement,

the sealing member becomes disposed in the first fluid passage subsection.

The present invention further provides the fluid transfer apparatus wherein the sealing

member includes a sealing surface having a sealing surface axis, such that when the sealing
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member 1s disposed m the first fluid passage subsection, the sealing surface axis i1s orthogonal

to the fluid passage subsection axis.

DESCRIPTION OF DRAWINGS

This nvention will be better understood by reference to the following detailed

description of the invention in conjunction with the following drawings, in which:

Figure 1 1s a top perspective view of an embodiment of a fluid transfer apparatus of

the present invention coupled to a supply container;

Figure 2 1s an exploded view from a bottom perspective of an embodiment of a fluid

transter apparatus of the present invention;

Figure 2a 1s a fragmentary bottom perspective view of the lever of the fluid transfer

apparatus illustrated in Figure 2;

Figure 3 1s a sectional elevation view of the fluid transfer apparatus illustrated in

Figure 2, 1llustrating the valve in the closed position;

Figure 4 1s a sectional elevation view of the fluid transfer apparatus illustrated in
Figure 2, illustrating actuation of the lever in an upwardly direction to retract the valve from

the valve seat and create a vacuum condition to initiate fluid transfer from the inlet;

Figure 5 1s a sectional elevation view of the fluid transfer apparatus illustrated in
Figure 2, illustrating release of the lever to effect contraction of space within the fluid

passage to thereby initiate pressurization and transfer of fluid through the outlet;

Figure 6 1s a sectional elevation view of the fluid transfer apparatus illustrated in
Figure 2, 1llustrating flow within the fluid transfer apparatus after siphoning has been

established:

Figure 7 1s a detailed view of the valve mechanism of the fluid transfer apparatus in
the condition illustrated in Figure 6, and particularly illustrating the upstanding wall of the

upper diaphragm plate which has been removed for clarity in Figures 3-6; and
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Figures 8a and 8b are fragmentary sectional elevation views of the fluid transter

apparatus of Figure 2, illustrating the locking mechanism in locking and disabled conditions.

Figure 9 is an exploded view from a top perspective of the upper diaphragm plate, the
diaphragm, and the lower diaphragm plate (coupled to the valve stem) of an embodiment of

the fluid transfer apparatus of the present invention.

DETAILED DESCRIPTION

Referring to Figure 1, the present invention provides a fluid transfer apparatus 100 for
effecting transfer of liquid from a supply container 200 to a receiving container 300, so long

as the supply container 200 is elevated relative to the receiving container 300.

Referring to Figures 2 and 3, the fluid transfer apparatus 100 1s provided to effect
creation of a fluid pressure driving force for initiating flow of the liquid from the supply
container 200 when the supply container 200 is elevated relative to the receiving container
300. In this respect, the fluid transfer apparatus 100 includes an inlet 102 configured for tluid
communication disposition with the liquid in the supply container 200. The fluid transter
apparatus 100 also includes an outlet 104 for effecting discharge of the liquid flowed to the
receiving container 300 from the supply container 200. The outlet 104 fluidly communicates
with the inlet 102 via a conduit 105 defining a fluid passage 106. The conduit 105 1s

mounted to a frame 116 of the fluid transfer apparatus 100.

The fluid pressure driving force created by the fluid transfer apparatus 100 can take
the form of a communication of a reduced fluid pressure to the liquid in the supply container
200, wherein such reduced fluid pressure is less than the fluid pressure of the liquid 1n the
supply container100. Such created fluid pressure differential initiates flow of the liquid from

the supply container 200 and through the fluid transter apparatus 100.

A fluid transfer apparatus 100 which also falls within the scope of the invention 1s one
which, when disposed communication with the liquid in the supply container 200, 1s capable
of initiating and effecting siphoning of the liquid from the supply container 200. The term
“siphoning” is used herein to describe the process by which a liquid 1s transferred from a

supply container 100 at a higher level, and over an intermediate elevation greater then the
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higher level, and then discharged at a lower level. Such transfer is effected by the pressure of
the fluid in the supply container 200 forcing the liquid from the supply container 100 to the
intermediate elevation. The excessive weight of the liquid in the fluid passage between the

intermediate elevation and the discharge causes a continuous flow to be discharged.

Referring to Figures 3 to 7, as an example of a means to effect fluid communication
between the supply container 200 and the fluid transfer apparatus 100, a flexible hose 106
defining a fluid passage 108 is coupled to the inlet 102 of the fluid transfer apparatus 100,
and is also coupled to an inlet 202 of the supply container 200, thereby joining the fluid
transfer apparatus 100 to the supply container 200. Optionally, a shut-off valve 400 can be
interposed between the inlet 102 and the supply container 200 to effect independent 1solation

of the fluid transfer apparatus 100 from the supply container 200.

The outlet 104 communicates with atmospheric pressure, and is configured for
effecting discharge of liquid being flowed through the fluid passage 106 to the receiving
container 300 to effect transfer of liquid from the supply container 200 to the receiving
container 300. An orifice 108 is provided in the fluid passage 106 between the 1nlet 102 and
the outlet 104, and 1s defined by a valve seat 110.

A valve 112 is disposed in the fluid passage 106 and configured to control or prevent
flow of fluid between the inlet 102 and the outlet 104. The valve 112 includes a sealing
member 114 configured to sealingly engage the valve seat 110. The valve 112 1s moveable
relative to the valve seat 110, thereby controlling or preventing flow of fluid between the 1nlet
102 and the outlet 104. Sealing engagement of the sealing member 114 to the valve seat 110

effects sealing of fluid communication between the inlet 102 and the outlet 104.

The valve 112 is biased to sealingly engage the valve seat 110 by a compression
spring 118. The compression spring 118 is coupled at one end to the valve 112, and coupled

at a second end to the frame 116.

Displacement of the valve 112 from the valve seat 110 is effected by an actuator 120.
The actuator 120 comprises a lever 122 pivotally coupled to the frame 116. The lever 122 is
pivotally coupled to a valve stem 124 extending from the sealing member 114, to effect

movement of the sealing member 114 relative to the valve seat 110. The valve stem 124

comprises an element of the valve 112. In the embodiment 1illustrated, the valve stem 124
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includes a pin 126 disposed remote from the sealing member 116 and coupled to the lever

122 (see Figure 2a).

The fluid passage 108 includes a fluid passage section 130 disposed between a first
valve means 134 and a second valve means 135, and defining an expandable space 132. The
fluid passage section 130 is defined by a conduit 135 including a flexible containment
member 136, such as a diaphragm. The flexible containment member 136 1s moveable upon

application or removal of external or internal forces to effect expansion and contraction of the

space 132.

Upon displacement from the valve seat 110, the sealing member 114 moves out of the
way of the flow path between the inlet 102 and the outlet 104. In this respect, and
specifically referring to Figure 7, fluid passage section 130 includes a fluid passage section
160 having an axis 162 which is orthogonal to the axis 108a of the orifice 108. The sealing
member 116 becomes disposed in the fluid passage section 160 upon displacement from the
valve seat 110. As a result, interference of fluid flow between the inlet 102 and the outlet 104
is mitigated as the sealing surface area 117 of the sealing member 116 1s not directly 1n the
flow path of fluid flowing through fluid passage section 160 (1.e. the axis 117a of the sealing

surface area 117 1s orthogonal to the axis 162 of the fluid passage section 160).

In the illustrated embodiment, the flexible containment member 136 1s coupled to the
valve 112. In this respect, expansion and contraction of the space 132 occurs 1n concert with
displacement of the valve 112 relative to the valve seat 110. The flexible containment
member 136 is pressed between upper and lower diaphragm plates 138, 140 coupled to the
valve stem 124. The flexible containment member 136 has sufficient surface area so as to
permit travel of the valve 112 from a position whereby the orifice 108 1s sealed to a retracted

position (see Figure 4) without stretching of the flexible containment member 136.

In the embodiment illustrated, the sealing member 114 1s pivotally coupled to the
valve stem 124 to facilitate pivotal or swivelling motion of the sealing member 116 relative
to the valve stem 124. Such coupling of the sealing member 114 to the valve stem 124
permits self alignment of the sealing member 114 with the valve seat 110 during seating of

the sealing member 114 on the valve seat 110.

The sealing member 114 is defined by a portion 136a of the flexible containment

member 136 extending over and assuming the shape defined by a raised surface 141 disposed
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on the lower diaphragm plate 140. The upper diaphragm plate 138 includes an aperture 139
configured to facilitate extension of the sealing member 114 therethrough when the upper

diaphragm plate 138 is secured to the lower diaphragm plate 140 (see Figure 9).

The flexible containment member 136 extends across the lower diaphragm plate 140
and is interposed between the plates 138, 140. The upper diaphragm plate 138 is secured to
the lower diaphragm plate 140 by a plurality of screws 142, and the flexible containment
member 136 includes apertures for receiving the screws 142. In this respect, the flexible
containment member 136 including the portion 136a is thereby secured and squeezed

between the plates 138, 140.

The valve stem 124 includes a convex head 125a configured to engage and be
supported by a mating concave seating area 125b provided in the lower diaphragm plate 140.
Separation of the concave head 125a from the seating area 125b is limited or prevented by the
flexible containment member 136. In this respect, the concave head 125a is retained in
engagement with the seating area 152 by the flexible containment member 136. Such
engagement between the concave head 125a and the seating area 125b creates the above-
described pivotal coupling between (1) the valve stem 124 and (ii) the sealing member 114,
which, therefore, facilitates the above-described swivel action of the sealing member 114

relative to the stem 124.

Referring to Figures 7 and 9, the upper diaphragm plate 138 includes a peripherally
disposed upstanding wall 158 extending peripherally about the edge of the plate 138. The
upstanding wall 158 functions as a retainer to prevent the flexible containment member 136
from becoming pinched, or mitigate the risk of the flexible containment member 136
becoming pinched, between the upper diaphragm plate 138 and the non-flexible containment

member portion (being relatively rigid) of the fluid passage section 130.

Movement of the flexible containment member 136 is coupled to displacement of the
valve 112 relative to the valve seat 110. Upon actuation of the valve 112, such that the valve
112 becomes displaced from the valve seat 110, the flexible containment member 136 moves
with valve 112, effecting expansion of the space 122. Return of the valve 112 to a seated
condition against the valve seat 110 causes the flexible containment member 136 to effect

contraction of the space 122.
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In this respect, the flexible containment member 136, when coupled to the valve 112,
functions as the flow actuator. As described above, displacement of the valve 112 from the
valve seat 110 effects movement of the flexible containment member 136 so as to effect an
expansion of the space 132 to an expanded condition. In concert, the sealing member 114
becomes displaced from the valve seat 110. Because of the expansion of the space 132, fluid
pressure within the space 132 1s reduced, and this 1s communicated to the first valve means
134 through the orifice 108, resulting in a pressure differential between the space 132 and the
fluid passage 106 upstream of the first valve means 134, which overcomes a biasing force
apphed to the first valve means 134 urging the first valve means 134 to remain 1n a closed
condition (when 1n the closed condition, the first valve means 134 seals fluid communication
between the fluid passage 106 upstream of the first valve means 134 and the fluid passage

section 130). This action 1nitiates the flow of fluid (a liquid or a gas mixture) into the fluid

passage section 130 from upstream of the first valve means 134.

As discussed above, the fluid passage 106 includes a first valve means 134 and a
second valve means 135. In the embodiment illustrated, the first valve means 134 is disposed

upstream of the orifice 108, whereas the second valve means 135 1s disposed downstream of

the orifice 108.

The first valve means 134 functions as a check valve, for preventing back flow of gas
or a gas/liquid mixture from the space 132 to the inlet 102 (and then to the supply container
200). The first valve means 134 1s biased by a first biasing force to assume a normally closed
condition, whereby fluid communication between the space 122 and the inlet 102 (and the
container 200 when coupled to the inlet 102) 1s sealed. The first valve means 134 is
configured to assume an open condition, whereby fluid communication is effected between
the 1nlet 102 and the space 132 to effect a transfer of fluid (a liquid or a gas) from the inlet
102 to the space 132 in response to a communication of a reduced fluid pressure in the space
132 attributable to the expansion of the space 132, such expansion effecting a fluid pressure
differential between the inlet 102 and the space 132. The resultant fluid pressure differential
force acts on the first valve means 134 and is eventually sufficient to overcome the first
biasing force. Once the fluid pressure in the space 132 approaches the fluid pressure at the
inlet 102, the first biasing force effects return of the first valve means 134 into the closed
condition, thereby sealing fluid communication between the space 132 and the inlet 102. The

first valve means 134 1s configured to maintain a closed condition when the fluid pressure in
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the space 132 is greater than the fluid pressure upstream of the first valve means 134, such as

at the inlet 102. In the embodiment shown, the first valve means 134 1s a flapper valve.

The second valve means 135 also functions as a check valve, for preventing backtlow
of gas on a gas/liquid mixture from the outlet 104 to the space 102. The second valve means
135 is biased by a second biasing force to assume a normally closed condition, whereby fluid
communication between the fluid passage section 130 and the outlet 104 (and the receiving
container 300 when coupled to the outlet 104) is sealed. The second valve means 135 1s
configured to assume an open condition, whereby fluild communication 1s etfected between
the space 132 and the outlet 104 to effect a transfer of fluid (a liquid or a gas) from the space
132 to the outlet 104 in response to a communication of an increased fluid pressure 1n the
space 132 attributable to the contraction of the space 132, such contraction effecting a fluid
pressure differential between the space 132 and the outlet 104. The resultant tluid pressure
differential force acts on the second valve means 135 and 1s eventually sufficient to overcome
the second biasing force. Once the fluid pressure in the space 132 approaches the fluid
pressure at the outlet 104, the second biasing force effects return of the second valve means
134 to the closed condition, thereby sealing fluid communication between the space 132 and
the outlet 104. The second valve means 134 is configured to maintain a closed condition
when the fluid pressure in the space 132 is less than the fluid pressure downstream of the
second valve means 134, such as at the outlet 104. In the embodiment shown, the second

valve means 135 is a flapper valve.

Preferably, to prevent inadvertent opening of the valve 112, a locking mechanism 160
is provided on the frame 116 of the fluid transfer apparatus 100. Referring to Figures 8a and
8b, the locking mechanism 160 includes a locking member 162 pivotally coupled to the
frame 116. The locking member 162 is rotatable between a locking position and a disabled
position in grooves 163a, 163b provided in the frame 116. In this respect, the locking
member 162 is configured to effect snap fit engagement with the groove 163a, 163b to
assume locking and disabled positions, respectively. When in the locking position, the
locking member 162 is configured to engage the lever 122 when the sealing member 114 1s
sealingly engaged to the valve seat 110 to prevent upwardly movement of the lever 122,
which would otherwise effect displacement of the sealing member 114 from the valve seat

110, resulting in opening of the valve 112.



10

15

20

25

30

CA 02441991 2003-09-19

- 13 -

The fluid transfer apparatus 200 1s useful for eftecting siphoning of liquid from the
supply container 200 where the level of the liquid in the supply container 200 1s elevated
relative to the discharge of the apparatus 200 and a receiving container 300 provided to
receive the discharge. To effect flow of liquid from the container 200, and its eventual
discharge through outlet 104, lever 122 must be manually actuated to effect displacement of
the valve 112 from the valve seat and, in concert, effect the expansion of the space 132 by

movement of the flexible containment member 130.

To actuate the lever 122, the locking member 162 must be disposed 1n a disabled
position, permitting upwardly movement of the lever 122. Referring to Figure 4, pressing on
the lever 122 1n an upwardly direction effects displacement of the sealing member 114 from
the valve seat 110 and opening of the orifice 108. Simultaneously, the flexible containment
member 136 moves with the valve 112 and folds on itself to create a convolution proximate
to the housing and thereby effect expansion of the space 132. Because of the expansion of
the space 132, fluid pressure within the space 132 1s reduced, and this 1s communicated to the
first valve means 134 through the orifice 108, resulting 1n a pressure differential between the
space 132 and the fluid passage 106 upstream of the first valve means 134. Eventually, this
pressure differential overcomes the first biasing force urging the first valve means 134 to
remain in a closed condition. This action initiates the flow of fluid (a liquid or a gas) into the
fluid passage section 130 from the supply container 200. While this 1s happening, the second
valve means 135 remains closed, owing to the second biasing force. The space 132 continues
to be filled with the liquid and/or gas from the supply container 200 until the fluid pressure in
the space 132 increases sufficiently such that the differential between the fluid pressure in the
space 132 and upstream of the first valve means 134 1s insufficient to overcome the first
biasing force which 1s urging the first valve means to seal fluid communication between the

inlet 102 and the space 132, resulting in closing of the first valve means 134.

At least mitially, the space 132 1s not completed filled with liquid. Accordingly, in
order to establish a siphoning process, it 1s necessary to displace gas from the space 132 and
replace 1t with liquid from the supply container 200. To effect this, the direction of
movement of the lever 122 must be reversed in order to effect contraction of the space 132 by
the containment member 136, and thereby effecting displacement of fluid from the space 132
and past the second valve means 135 and through the outlet 102. Referring to Figure 3,

releasing the lever 122 effects movement of the flexible containment member 136 out of its
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convolution to effect contraction of the space 132 due to the urging by the spring 118.
Contraction of the space 132 causes an increase in fluid pressure, and creates a fluid pressure
differential between the space 132 and the outlet 104. The resulting fluid pressure
differential force acts on the second valve means 135 and eventually is sufficient to overcome
the second hasing force to effect opening of the second valve means 135. This causes
displacement of the fluid from the space 132 and through the outlet 104. While this 1s
happening, the first valve means 134 remains closed. Once the fluid pressure in the space
132 approaches the fluid pressure at the outlet 104, the second biasing force effects return of
the second valve means 135 into the closed condition, thereby sealing fluid communication

between the space 132 and the outlet 104.

The priming action of effecting alternating expansion/contraction of the space 132
cventually results in the fluid passage 106 being occupied by liquid from the supply container
200. When this happens, a siphoning process is established as the fluid pressure of the liquid
will keep the second valve means 135 open, and liquid flow will continue from the supply
container 200 so long as the liquid level in the supply container 200 is elevated relative to the
outlet 104 (see Figure 7). The rate of liquid flow during the siphoning can be controlled by
the lever 122. If desired, the siphoning process can be stopped by pressing on the lever to

effect sealing engagement between the sealing member 114 and the valve seat 110.

It will be understood, of course, that modifications can be made to the embodiments

of the invention described herein without departing from the scope and purview of the

invention as defined by the appended claims.
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We Claim:

. A combination of a supply container and a fluid transfer apparatus, the fluid transfer
apparatus disposed 1n fluid communication disposition with the liquid in the supply
container to thereby effect creation and communication of a reduced fluid pressure

5 relative to a fluid pressure of the liquid in the supply container and thereby initiating

flow of the liquid from the supply container, the fluid transfer apparatus comprising:
a frame;

a conduit coupled to the frame and defining a fluid passage, the fluid passage
including an inlet, and outlet, and an orifice defined by a valve seat, and the
10 conduit including a conduit section having a flexible containment member and
defining a first fluid passage section comprising a space capable of changing

1ts volume;

a moveable sealing member, coupled to the flexibie containment member, and

configured to sealingly engaging the valve seat; and

15 an actuator, pivotally coupled to the frame, and coupled to the sealing member
to etfect displacement of the sealing member relative to the valve seat 1n

response to pivotal movement of the actuator relative to the frame;

wherein displacement of the sealing member from the valve seat by the actuator
eftects the creation and communication of the reduced fluid pressure to the liquid in

20 the supply container.

2. The combination as claimed in claim 1, wherein the first fluid passage section is
defined between a first valve means and a second valve means, each of the first and
second valve means being disposed in the first fluid passage, wherein the first valve

25 means 1s configured to prevent fluid flow from the space and to the inlet, and wherein
the second valve means 1s configured to prevent fluid flow from the outlet to the

space.
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The combination as claimed in claim 2, wherein the first valve means 1s biased to seal
fluid communication between the inlet and the space, and the second valve mans 1s

biased to seal fluid communication between the space and outlet.

The combination as claimed in claim 3, wherein the first valve means 1s configured to
open in response to a fluid pressure differential between the inlet and the space,
wherein fluid pressure in the space is less than fluid pressure at the inlet, sufficient to
overcome the bias of the first valve means to seal fluid communication between the

inlet and the space.

The combination as claimed in claim 4, wherein the second valve means 1s configured
to open in response to a fluid pressure differential between the space and the outlet,
wherein fluid pressure in the space is greater than the fluid pressure at the outlet,
sufficient to overcome the bias of the second valve means to seal fluid communication

between the space and the outlet.

The combination as claimed in claim 5, wherein the displacement of the sealing
member from the valve seat effects expansion of the space to thereby etfect a reduced
fluid pressure in the space sufficient to create the sufficient fluid pressure differential
between the inlet and the space to overcome the bias of the first valve means to seal

fluid communication between the inlet and the space.

The combination as claimed in claim 6, wherein the flexible containment member 1s a

flexible diaphragm.

The combination as claimed in claim 7, wherein the sealing member 1s biased to

sealingly engage the valve seat.
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A fluid transfer apparatus configured for fluid communication disposition with liquid
in a supply container to thereby effect creation and communication of a reduced fluid
pressure relative to a fluid pressure of the liquid in the supply container and thereby
indicating flow of the liquid from the supply container, the fluid transfer apparatus

comprising:
a frame;

a conduit coupled to the frame and defining a fluid passage, the fluid passage
including an inlet, and outlet, an orifice defined by a valve seat, and the
conduit including a conduit section having a flexible containment member and
defining a first fluid passage section comprising a space capable of changing

its volume;

a moveable sealing member, coupled to the flexible containment member, and

configured to sealingly engaging the valve seat; and

an actuator, pivotally coupled to the frame, and coupled to the sealing member
to effect displacement of the sealing member relative to the valve seat 1n

response to pivotal movement of the actuator relative to the frame;

wherein displacement of the sealing member from the valve seat by the actuator
effects the creation and communication of the reduced fluid pressure to the liquid 1n

the supply container.

The combination as claimed in claim 9, wherein the first fluid passage section 1s
defined between a first valve means and a second valve means, each of the first and
second valve means being disposed in the first fluid passage, wherein the first valve
means is configured to prevent fluid flow from the space and to the inlet, and wherein
the second valve means is configured to prevent fluid flow from the outlet to the

space.
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The combination as claimed 1n claim 10, wherein the first valve means 1s biased to
seal fluild communication between the inlet and the space, and the second valve mans

1s biased to seal fluid communication between the space and outlet.

The combination as claimed in claim 11, wherein the first valve means 1s configured
to open In response to a fluid pressure differential between the inlet and the space,
wherein fluid pressure in the space 1s less than fluid pressure at the inlet, sutfficient to
overcome the bias of the first valve means to seal fluid communication between the

inlet and the space.

The combination as claimed in claim 12, wherein the second valve means 1s
configured to open in response to a fluid pressure differential between the space and
the outlet, wherein fluid pressure in the space 1s greater than the fluid pressure at the
outlet, sufficient to overcome the bias of the second valve means to seal fluid

communication between the space and the outlet.

The combination as claimed in claim 13, wherein the displacement of the sealing
member from the valve seat effects expansion of the space to thereby effect a reduced

fluid pressure in the space sufficient to create the sufficient fluid pressure differential

between the inlet and the space to overcome the bias of the first valve means to seal

fluid communication between the inlet and the space.

The combination as claimed in claim 14, wherein the flexible containment member 1s

a flexible diaphragm.

The combination as claimed 1n claim 15, wherein the sealing member 1s biased to

sealingly engage the valve seat.
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A fluid transfer apparatus configured for fluid communication disposition with liquid
in a supply container to thereby effect creation and communication of a reduced fluid
pressure relative to a fluid pressure of the liquid in the supply container and thereby

initiate flow of the liquid from the supply container, comprising:
a frame;

a conduit coupled to the frame and defining a fluid passage, the fluid passage
including an inlet, and outlet, and an orifice defined by a valve seat, the
conduit including a conduit section having a flexible containment member and
defining a first fluid passage section comprising a space capable of changing

1ts volume;

a moveable sealing member, coupled to the flexible containment member, and

configured for sealingly engaging the valve seat;

an actuator, pivotally coupled to the frame, and configured to effect
displacement of the sealing member relative to the valve seat 1n response to

pivotal movement of the actuator relative to the frame; and

locking means pivotally coupled to the frame and configured to engage the
actuator to prevent the actuator from effecting displacement of the sealing

member when the sealing member 1s sealingly engaged to the valve seat;

wherein displacement of the sealing member from the valve seat by the actuator
effects the creation and communication of the reduced fluid pressure to the liquid 1n

the supply container.

The fluid transfer apparatus as claimed 1n claim 17, wherein the locking means 1s
moveable between a locking condition and a disabled condition such that, in the
locking condition, the locking means prevents the actuator from effecting

displacement of the sealing member when the sealing member is sealingly engaged to
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the valve seat, and 1n the disabled condition, the actuator 1s moveable to effect

displacement of the sealing member.

The fluid transfer apparatus as claimed 1n claim 18, wherein the frame includes a first
receiving means for releasably engaging the locking means in the locking condition,
and a second receiving means for releasably engaging the locking means in the

disabled condition.

The fluid transfer apparatus as claimed in claim 19, wherein the locking means 1s
configured to effect snap fit engagement with each of the first and second receiving

mecars.

The fluid transfer apparatus as claimed 1n claim 20, wherein each of the first and

second receiving means 1s a groove provided in the frame.

A fluid transfer apparatus configured for fluid communication disposition with liquid
in a supply container to thereby effect creation and communication of a reduced fluid
pressure relative to a fluid pressure of the liquid 1n the supply container and thereby

initiate flow of the liquid from the supply container, comprising:
a frame;

a conduit coupled to the frame and defining a fluid passage, the fluid passage
including an inlet, and outlet, and an orifice defined by a valve seat and having
an orifice axis, the conduit including a conduit section having a flexible
containment member and defining a first fluid passage section comprising a
space capable of change to its volume, the first fluid passage section including

a first fluid passage subsection having an axis orthogonal to the orifice axis;
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a moveable sealing member coupled to the flexible containment member, and

configured for sealingly engaging the valve seat;

an actuator pivotally coupled to the frame, and configured to effect
displacement of the sealing member relative to the valve seat in response to

pivotal movement of the actuator relative to the frame;

wherein displacement of the sealing member from the valve seat by the actuator
effects creation and communication of the reduced fluid pressure to the liquid 1n the

supply container, and upon the displacement, the sealing member becomes disposed

in the first fluid passage subsection.

The fluid transfer apparatus as claimed in claim 22, wherein the sealing member
includes a sealing surface having a sealing surface axis, such that when the sealing
member is disposed 1n the first fluid passage subsection, the sealing surface axis 1s

orthogonal to the fluid passage subsection axis.
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