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(57) Abstract

A system for the filling, transport and emptying
of liquid containers (16) which include a novel coupler
mechanism (30, 30a, 54, 66) for interconnection with
a coupler operated extractor valve (20) provided on the
liquid container (16). The coupler mechanism (30, 30a,
54, 66) includes a novel coupler flow control assembly
(54, 66) for preventing liquid trapped within the coupler
body (30) from leaking back into the container (16)
to which the coupler mechanism (30, 30a, 54, 66) is
connected. More particularly, the coupler mechanism
(30, 30a, 54, 66) includes a novel one-way valve
mechanism which permits liquid to be pumped from the
container (16) to which the coupler mechanism (30, 30a,
54, 66) is interconnected, but positively blocks the flow
of liquid in the opposite direction toward the container
(16).
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LIQUID TRANSBFER SYSTEM WITH FLOW CONTROL

Field of the Invention

The present invention relates generally to systems for the
filling, transport, and emptying of liquid containers. More paf—
ticularly, the invention concerns a novel, 6oupler for intercon-
nection with a coupler operated extractor valve provided on the
liquid container which coupler includes flow control means for
preventing liquid trapped within the coupler body from leaking

back into a container with which the coupler is interconnected.

Discussion of the Prior Art
A number of different types of reusable systems for the
storage, shipment and transport of liguid formulations have been
suggested. One of the most advanced of such systems was devel-
oped by and is presently commercially available from Micro Matic,
Inc. of Northridge, Califaornia.

?he Micro Matic system is basically a two-part system which
comprises a coupler operated extractor valve which is intercon-
nectable with a conventional drum via existing threaded connec-
tions and a cooperating coupler which is operably coupled with
the extractor valve to allow drum emptying through the use of a
separate pumping system. The extractor valve apparatus which can
either remain with the drum after emptying, or can be éemoved for

drum processing, includes a valve body and a down tube connected
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to the valve body which extends to the bottom of the drum to per-
mit_the‘complete transfef of liquid from the drum.

The Micro Matic system, while representing the best of the
current state of the art liguid transfer systems, has certain
drawbacks which are sought to be overcome by the system of the
present invention. More particularly, the coupler component of
the prior art Micro Matic system is of a design which permits a
small amount of fluids being pumped from the container to remain
trapped within the coupler body. Accordingly, when the coupler
is connected with a fresh container and the extractor valve
thereof is opened, the trapped fluid can undesirably flow into
the container and contaminate the contents thereof. In most
cases this feature does not present a major problem. However,
when certain types of ligquids are being transferred, even a small
amount of contamination of the liquid within the fresh container
is most undesirable. As will be better understcod from the dis-
cussion which follows, the present inventor recognized the prob-
lem and overcame it by providing an elegant, but relatively sim-
ple modified coupler which positively prevents the backflow of
liquids trapped within the coupler body thereby making the modi-
fied coupler safe to use in the transfer of even the most con-
tamination sensitive types of liquids.

Bummary of the Invention

It is a object of the present invention to provide a system
for the filling, transport and emptying of 1liquid "containers
which include a novel coupler mechanism for interconnection with

a coupler operated extractor valve provided on the liquid con-
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tainer, which coupler includes novel coupler flow control
means for preventing liquid trapped within the coupler body
from leaking back into the container to which the coupler is
connected.

Another object of the invention is to provide a system
of the aforementioned character in which the coupler
mechanism can be used with a number of different containers
without the danger of contaminating the contents of the
containers.

Another object of the invention is to provide a system
of the «class described which is highly reliable in
operation, is of a simple straight forward design and is
quick and easy to use.

Another object of the invention is to provide a system
of the character described in the preceding paragraphs which
is in-expensive to produce and requires minimum maintenance.

According to the present invention there is provided a
liquid transfer system that includes a 1liquid container
having a reservoir, an access opening to the reservoir and
an extractor valve assembly connected to the access opening,
which the extractor valve assembly includes a valve member
movable from a closed position blocking liquid flow through
the extractor valve assembly to an open position permitting
liquid flow therethrough the improvement comprising a
coupler assembly removably interconnectable with the
extractor valve assembly, said coupler assembly comprising:

(a) a coupler body having an inlet port and an
outlet port;

(b) actuating means operably associated with said
coupler body for moving the valve member of an
extractor valve assembly to an open position, said

actuating means comprising an actuating member movable
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within said coupler body, said actuating member having
an upper chamber and a lower chamber, said actuating
means further including an actuating handle pivotally
connected to said coupler body for moving said
actuating member within said coupler body;

{(c) coupler valve means disposed within said
lower chamber of said actuating member for controlling
liquid flow between said upper and .lower chambers
thereof, said coupler valve means comprising:

(i) an insert sealably mounted within said
lower chamber of said actuating member, =said
insert having an internal chamber, at least one
liquid passageway interconnecting said inlet port
of said coupler body with said internal chamber
and a valve seat;

(ii) a valve member connected to said insert,
said valve member being movable from a first
position in sealing engagement with said valve
seat to a second, open position in response to
liquid flowing through said liquid passageway so
as to permit liquid flow toward said outlet port
of said coupler body, said valve member blocking
liquid flow toward said inlet port of said coupler
body when said valve member is in said first
position.

The invention also provides a liquid transfer system
that includes a liquid container having a reservoir and an
access opening to the reservoir; and further includes an
extractor valve assembly connected to the liquid container
proximate the access opening, the extractor valve assembly
including a valve member movable from a closed position

blocking liguid flow through the extractor valve assembly to




10

15

20

25

30

PAOPERIGCP'92186-98 spe.doc-28/04/03

-3B -

an open position permitting liquid flow therethrough; the
improvement comprising a coupler assembly removably coulled
with the extractor valve assembly, said coupler assembly
comprising:

(a) a generally cylindrically shaped coupler body
having an upper outlet port;

(b) actuating means interconnected with said
coupler body for moving the valve member of the
extractor valve assembly from a closed position to an
open position, said actuating means comprising:

(i) an actuating sleeve slidably movable
within said coupler body, said actuating sleeve
having an upper chamber and a lower chamber having
an inlet in communication wit the reservoir of the
liquid container; and

(ii) an actuating handle pivotally connected
to said coupler body and associated with said
actuating member for moving said actuating member
from a first upper position to a second lower
position;

(c) coupler valve means sealably disposed within
said lower chamber of said actuating sleeve for
controlling liquid flow between said upper and lower
chambers thereof, said coupler valve means comprising:

(i) a generally ring shaped insert sealably
mounted within =said 1lower chamber of said
actuating member, said insert comprising:

a. a skirt having a plurality of
circumferentially spaced, liquid passageways
communicating with said inlet port of said
lower chamber of said actuating sleeve;

b. a base wall connected to said skirt
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portion and defining in cooperation therewith
an internal chamber, said base wall having a
peripheral surface defining a valve seat; and
(ii) a valve member connected to said insert,
5 said valve member being wmovable in response to
liquid flowing from a first position in sealing
engagement with said valve seat to a second, open
position permitting liquid flow toward said outlet
portion of said coupler body, said valve member
10 blocking liquid flow toward said inlet of said
lower chamber of said actuating sleeve when said
valve member is in said first position.
The invention also provides a liquid transferring
system comprising:
15 (a) a liquid container having a liquid reservoir and
an access opening communicating with said liquid reservoir;
(b) an extractor valve assembly connected to liquid
container proximate said access opening, said extractor
valve assembly including a valve member wmovable from a

20 closed position blocking liquid flow through the extractor

valve assembly to an open position permitting ligquid flow

“e el therethrough;

fetl (c) a coupler assembly removably connected to said

extractor valve assembly, said coupler assembly comprising:
25 (i) a generally cylindrically shaped coupler body
having an upper outlet port;

. (i1) actuating means interconnected with said

coupler body for moving the valve member of the

extractor valve assembly from a closed position to an

30 open position, said actuating means comprising:

a. an actuating sleeve telescopically

movable within said coupler body, said actuating
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sleeve having an upper chamber and a lower chamber
said lower chamber having an inlet in
communication with said liquid reservoir of said
liguid container;

b. an actuating handle pivotally connected
to said coupler body for moving said actuating
sleeve from a first upper location to a second
lower location; and

(iid) coupler valve means disposed within said

lower chamber of said actuating sleeve for controlling
liquid flow between said upper and lower chambers

thereof, said coupler valve means comprising:

a. a generally ring shaped insert sealably
mounted within said lower chamber of said
actuating member, said insert comprising a skirt-
like portion, an apertured base wall connected to
said skirt-like portion and defining in
cooperation therewith an internal chamber, said
base wall defining a valve seat, said skirt-like
portion and said base wall being provided with a
plurality of 1liquid passageways interconnecting
said internal chamber with said inlet of said
lower chamber of said actuating sleeve; and

b. a valve member connected to said insert,
a peripheral portion of said valve member being
movable in response to liquid flowing through said
liquid passageways, said peripheral portion of
said wvalve member being movable from a first
position in sealing engagement with said wvalve
seat to a second, open position permitting liquid
flow toward said upper outlet port of said coupler

body, said valve member blocking liquid flow
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toward said inlet of said lower chamber of said
actuating sleeve body when said valve member is in
said first position.
Brief Description of the Drawings
5 Figure 1 is a generally perspective exploded view of a
prior art liquid transfer system showing the fluid container
drum broken away to reveal internal construction of the
prior art extract;)r valve.
Figure 2 is a foreshortened, side-elevational, cross-
10 sectional view of the prior art liquid transfer system shown in

Figure 1 with the coupler mechanism of the apparatus connected
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to with the extractor valve mechanism, which, in turn, is inter-
connectéd With the liguid container.

Figure 3 is a side-elevational, cross-sectional view of the
prior art device shown in Figure 2, but shown in the configura-
tion wherein the coupler mechanism is in a valve actuating con-
figuration to permit liquid flow from the reservoir of the con-
tainer through the extractor valve into the coupling mechanism
and then outwardly through a liquid transfer line.

Figure 4 is an enlarged, fragmentary, side-elevational view,
partly in cross section of a portion of the liquid transfer appa-
ratus of the present invention showing the valve in a closed,
non-actuated configuration.

Figure 4a is a generally perspective, fragmentary view of
the connector neck portion of the container and a portion of the
extractor valve assembly.

Figure 5 is a side-elevational, Ccross-sectional view similar
to Figure 4, but showing the valve in an open configuration with
liquid in the container flowing toward the coupler portion of the
apparatus, but being momentarily blocked by the umbrella valve of
the device.

Figure 6 is a view taken along lines 6-6 of Figure 5.

Figure 7 is a view taken along lines 7-7 of Figure 6.

Figure 8 is a side-elevational, cross-sectional view similar
to Figure 5, but showing the umbrelia device in an open configu-
ration to permit liquid flow outwardly of the device fhrouqh the

open coupler valve and the body of the coupler apparatus.
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Figure 9 is an enlargeq, fragmentary, €ross-~sectional view
similar-to Figure 8 further illustrating the flow of fluid out-
wardly of the device.

Figure 10 is a generally perspective, exploded view of the
form of the coupler valving mechanism of the apparatus of the in-
vention.

Figure 11 is a side—elevational, cross-sectional view simi-
lar to Figure 5, but showing the portion of the components of the
apparatus as they appear in a static, non-pumping configuration.

Description of the Invention

Referring to the drawings and particularly to Figures 1
through 4, a prior art fluid transfer system of the character
manufactured and sold by Micro Matic U.S.A., Inc. of Northridge,
California is there illustrated. This liquid transfer system
comprises a fluid container or drum “°D'' of a conventional type
having a threaded opening “"O'' provided in the top wall ““T'' of
the container. 1In Figure 1, the Micro Matic coupler operated ex-
tractor valve assembly V"' is shown threadably interconnected
with drum “"D'' yith the valve bady thereof extending through
opening “"0''. As indicated in Figure 1, the extractor valve ap-
paratus “"V'' jncludes a down tube TTVT'' which is connected to
the valve body and extends downwardly to a location proximate the
bottom of the drum to permit the complete extraction of iiguids
therefrom.

Referring to Figure 1, it can be seen that, in the prior art
Micro Matic liquid transfer system, the coupler assembly “"C'' is

removably interconnected with the valve assembly ““yi! by means
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Figure 4 to an open position shown in Figure 5 wherein fluid is
permitted to flow through the vaive assembly 20 and outwardly of
container 14. As will be discussed in greater detail hereinafter,
the coupler assembly of the invention is interconnected with and
operates the extractor valve assembly in much the same manner as
does the prior art Micro Matic coupler.

As shown in Figure 4, the improved coupler assembly of the
present invention is removably connected to the extractor valve
assembly 20 so that a lower ring-like portion 42 of the coupler
assembly sealably engages elastomeric gasket or member 22. In-
terconnection of the valve assembly with the extractor valve as-
sembly is accomplished by inserting the outwardly extending pins
T"LP'' (Figure 1) of the coupler assembly into circumferentially
Spaced slots 24 formed in the upper portion of the neck of the
extractor valve assembly (Figure 4a). The coupler assembly is
then rotated so that the locking pins slide along cam surfaces 26
formed in the neck portion of the extractor valve assembly
thereby causing the ring-like portion 42 of the coupler valve as-
sembly to move into secure sealing engagement with elastomeric
member or gasket 22. With the improved coupler assembly thusly
interconnected with the extractor valve assembly which has been
previously interconnected with the ligquid container 16, the lig-
uid transfer process can be accomplished.

As best seen in Figure 4, the improved coupler assembly of
the present form of the invention comprises a generally cylindri-
cally shaped coupler body 30 having an outlet port 32. Tele-

scopically movable within body 30 is a skirt-like actuator sleeve
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30a which forms a part of the actuating means of the invention
and which alsc defines the inlet port 34 of the coupler body
(Figure 5). The actuating means of the invention functions to
move the elastomeric valve member 22 of the extractor valve as-
sembly from the closed position shown in Figure 4 to the open po-
sition shown in Figure 5. In the form of the invention shown in
the drawings, the actuating means comprises, in addition to
sleeve-like member 30a an actuating handle 40 which is pivotally
connected to the coupler body. Handle 40 is pivotally movable
about a pivot pin 41 from the first upper position shown in Fig-
ure 4 to the second actuating position shown in Figure 5. More
particularly, as actuating handle 40 is pivoted downwardly about
pivot pin 41 in the direction of the arrow in Figure 5, skirt-
like member 30a, along with ring-like portion 42 which is con-
nected thereto will be wmoved downwardly in a manner to cause
ring-like portion 42 to engage valve member 22 move it downwardly
within the generally cup-shaped upper portion 44 of the extractor
valve assembly. As indicated in the drawings, biasing means here
provided in the form of a coiled Spring 46 resists downward move-
ment of elastomeric member 22 and in a static condition continu-
ously urges member 22 into the valve closed position shown in
Figure 4.

When the extractor valve is in the open position shown in
Figures 5 and 7, liquid contained within the liquid container is
free to flow through the lower portion 48a of the dowﬁwardly ex-
tending downtube 48 which, as shown Figure 1, extends downwardly

proximate the bottom of the liquid container. as indicated in
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Figure 5 liquid flowing through the downtube 48 will flow up-
wardly in the direction of the arrows 50 of Figures 5 and 7 and
toward the inlet 34 of the coupler assembly.

Forming an extremely important aspect of the improved cou-~
pler valve assembly of the present invention is valve coupler
means which are disposed within a lower chamber 36 of actuating
member sleeve 36a. This important coupler valve means functions
to control liquid flow between lower chamber 36 of sleeve 30a and
an upper chamber 37 of sleeve 30a. Referring to Figure 10, this
important coupler valve means of the invention can be seen to
comprise a generally ring-shaped insert 54 which is sealably
mounted within the lower chamber 36 of actuating sleeve or member
36a Ring-shaped insert 64 includes a downwardly depending skirt-
like portion 56 which has an outer, circumferentially extending
surface 56a. Provided internally of portion 56 is a base wall 58
which has a plurality of circunferentially spaced-apart flow ap-
ertures 60 formed therein. Base 58, in cooperation with the in-
ner wall 56b of portion 56 defines an internal chamber into which
fluid liquid can flow via inlet 34 of the coupler assembly. More
particularly, as indicated in Figures 8 and 9, liquid flowing
through inlet port 34 will flow through a plurality of circumfer-
entially spaced liquid passageways 62 which are formed in skirt-
like portion 56 of insert 54 and serve to interconnect inlet port
34 with internal chamber 64 of insert 54 which chamber is formed
by base wall 58 and inner wall 56b of skirt-like portion 56.

Also forming an important part of the coupler valve means of

the invention is a generally umbrella-shaped valve member 66

10
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which is connected to insert s4. Valve member 66 comprises a
yieldably deformable disk-like top wall 66a having a peripheral
portion 67. A central stem 70 is integrally formed with the bot-
tom surface of wall 66a and depends downwardly therefrom in a
manner best seen in Figure 10. Stem 70 terminates in a generally
cone shaped end portion 70a which is lockably receivable within a
centrally disposed counterbore 72 formed in the bottom wall 58 of
insert 56 (Figures 7 and 9). Also formed in base wall 58 of the
insert is a centrally disposed bore 74 which is of a slightly
smaller diameter than the diameter of counterbore 72. With this
construction, valve member 66, which is formed of a yieldably de-
formable elastomeric material, can be snapped into position
within bore 74 and counterbore 72 so as to securely position
valve 66 within chamber 64 of insert 54. Circumscribing aper-
tures 60 is a valve seat 73 (Figure 5) which is sealably engage-
able by the peripheral portion 67 of umbrella valve 66 when the
valve is in the closed position shown in Figure 7.

As best seen by referring to Figures 7 and 10, the outer
surface 56a of skirt-like portion 56 of the insert is provided
with a circumferentially extending groove 75 which is adapted to
receive an elastomeric O-ring 77 which sealably engages the inner
surface of actuating sleeve 30 in the manner best seen in Figures
7 and 9.

As shown in Figure 7, the bottom of base wall 58 includes a
central, downwardly extending, hub-like portion 80 which is
closely received within a central cavity B82a of a dry seal clo-

sure member 82 (Figure 7). Seal B2 is preferably constructed of

11
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a yieldably deformable elastomeric material such as a fluoroelas-
tomer material manufactured and séld by duPont under the name and
style “"Viton''. Seal 82 comprises a part of the sealing means
of the invention and cocperates with the actuating means to close
the lower portion of the coupler body. More particularly, as
best seen in Fiqure 4, when the extractor valve assembly is in
the valve-closed position, the peripheral portion of dry seal
member 82 sealably engages the ring-like portion 42 of the actu-
ating means. As also shown in Figure 4, a second biasing means
shown here as a coil spring 83 is provided for yieldably urging
insert 54 in a downward direction so that the peripheral portion
of sealing member 82 is continuously urged into sealing engage-
ment with ring-like portion 42. When the components of the appa-
ratus are in the position shown in Figure 4, it is apparent that
liquid cannot flow from reservoir 16 of the container into the
coupler valve assembly. However, when the components are moved
by the actuating means into the position shown in Figures 5 and 7
and elastomeric member 22 is moved away from dry seal member 82,
liquid is free to flow inwardly of the coupler assembly via lig-
uid inlet 34 and passageways 62 and apertures 60 of insert 54
where it will impinge on umbrella valve 66.

In using the apparatus of the invention, with the improved
coupler assembly interconnected with the extractor valve assembly
in the manner shown in Figure 4, downward force exerted on handle
40 in the manner shown by the arrow in Figure 5 will cause seal
22 of the extractor valve assembly to be moved downwardly into

the valve open configuration shown in Figure 5. As indicated in

12
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Figure 8, when the pump means of the invention for pumping fluid
from the container, which is here shown as a conventional pump
85, is energized, fluid will flow from the reservoir of the con-
tainer into the bottom opening 48a of the downtube 48, upwardly
through the downtube and outwardly thereof through a plurality of
circumferentially spaced outlets 44a formed in cup-like member
44. Next, the liquid will be drawn through inlet 34 and into ra-
dial passageways 62 of insert 54. Liguid will next flow through
flow apertures 60 provided in base wall 58 of insert 54 where it
will impinge upon the peripheral portion 67 of umbrella valve
member 66. In response to this flow, of liquid under pressure,
the peripheral portion of the umbrella valve member will deform
from the closed position shown in Figures 4, 5, and 7 into the
open position shown in Figures 8 and 9. As the umbrella valve
moves into this open pesition, ligquid will be free to flow into
internal chamber 64 of insert 54, past unbrella valve 66 and into
chamber 36a of central passageway 87 of coupler body 30. Contin-
ued pumping action by pump 85 will cause the liguid to flow out-
wardly of the outlet of the coupler body where it can be trans-
ferred to a remote location via an outlet tube such as outlet
tube “"OT'' shown in Figure 1.

So long as pump 85 is operating, fluid will continue to flow
outwardly of the apparatus in the direction of the arrow shown in
Figure 8. However, when the pumping action is stopped, liquid
flow through apertures 60 of insert 54 stops, and thé yieldably
deformable peripheral portion 67 of umbrella valve 66 will once

again return to the valve closed pasition shown in Figure 11. It

13
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is apparent that when the umbrella valve moves into the closed
position; liguid remaining within chamber 36a and the upper por-
tion 87 of the coupler body will be trapped therewithin, This
liquid will remain trapped within the upper portion of the cou-
pler body by the closed umbrella valve 66 even when handle 40 is
moved into the upraised position shown in Figure 11 and the cou-
pler assembly is disengaged from the extractor tube valve assem-
bly by counter-rotation of the coupler valve assembly relative
thereto. Further, and most importantly, with this novel con-
struction, when the coupler valve assembly is interconnected with
a fresh, untapped container 14, the closed umbrella valve 66 will
positively prevent the liguid ““L'' which is trapped within por-
tion B7 (Figure 11) from flowing into the freshly tapped con-
tainer. 1In this way contamination of the fresh contents of the
new container is uniquely prevented. With the construction thus
described, it is apparent that the trapped liquid “"L'' which is
trapped within the coupler assembly will never flow into the
fresh container and contaminate the contents thereof since, upon
energizing pump 85, the trapped liquid ““L'! will be drawn out of
chamber 87 and into the delivery line or outlet tube which is in-
terconnected with the coupler assembly,

Having now described the invention in detail in accordance
with the requirements of the patent statutes, those skilled in
this art will have no difficulty in making changes and modifica-
tions to the individual parts or their relative assembiy in order

to meet specific requirement or conditions. Such changes and

14
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modifications may be made without departing from the scope
and spirit of the invention, as set forth in the following
claims.

The reference to any prior art in this specification is
not, and should not be taken as, an acknowledgment or any
form of suggestion that that prior art forms part of the
common general knowledge in Australia.

Throughout this specification and the claims which
follow, wunless the context requires otherwise, the word
"comprise", and variations such as "comprises" and
"comprising", will be understood to imply the inclusion of a
stated integer or step or group of integers or steps but not
the exclusion of any other integer or step or group of

integers or steps.
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I CLAIM

1. In a liquid transfer system that includes a liquid con-
tainer having a reservoir, an access opening to the reservoir and
an extractor valve assembly connected to the access opening,
which the extractor valve assembly includes a valve member mov-
able from a closed position blocking liguid flow through the ex-
tractor valve assembly to an open position permitting ligquid flow
therethrough the improvement comprising a coupler assembly re-
movably interconnectable with the extractor valve assembly, said
coupler assembly comprising:

(a) a coupler body having an inlet port and an outlet
port;

(b) actuating means operably associated with said cou-
pler body for moving the valve member of the extractor valve
assembly to an open position, said actuating means compris-
ing an actuating member movable within said coupler body,
said actuating member having an upper chamber and a lower
chamber, said actuating means further including an actuating
handle pivotally connected to said coupler bedy for moving
said actuating wember within said coupler body;

(c) coupler valve means disposed within said lower
chamber of said actuating member for controlling liquid flow
between said upper and lower chambers thereof, said coupler
valve means comprising:

(i) an insert sealably mounted within said lower
chamber of said actuating member, said insert having an

internal chamber, at least one liquid passageway inter-

16
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connecting said inlet port of said coupler body with
said internal cﬁamber and a valve seat;

(ii) a valve member connected to saiq insert, said
valve member being movable from a first position in
sealing engagement with said valve seat to a second,
open position in response to liquid flowing through
said liquid passageway so as to permit liquid flow to-
ward said outlet port of said coupler body, said valve
member blocking liquid flow toward said inlet port of
said coupler body when said valve member is in said
first position,

2. In a liquid transfer system as defined in Claim 1 in
which said insert of said coupler valve means is generally ring
shaped and includes a base Qall and a downwardly depending skirt
portion.

3. In a liquid transfer system as defined in Claim 2 in
which said base wall of said insert includes a peripheral surface
defining said valve seat.

4. Tn a liquid transfer system as defined in Claim 2 in
which said skirt portion of said insert is provided with liquid
passageways and includes an outer surface, saild outer surface
having a circumferentially extending groove.

5. In a liquid transfer system, as defined in Claim 4, in
which said coupler valve means further includes an elastomeric 0-
ring disposed within said circumferentially extendin§ groove of
said outer surface of said skirt portion for sealable engagement

with actuating member.
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6. In a liquid transfer system that includes a liguid con-
tainer having a reservoir and an access opening to the reservoir;
and further includes an extractor wvalve assembly connected to
the liquid container proximate the access opening, the extractor
valve assembly including a valve member movable from a closed po-
sition blocking liquid flow through'the extractor valve assembly
to an open position permitting liquid flow therethrough; the im-
provement comprising a coupler assembly removably coupled with
the extractor valve assembly, said coupler assembly comprising:

(a) a generally cylindrically shaped coupler body
having an upper outlet port;

(b} actuating wmeans interconnected with said coupler
body for moving the valve menmber of the extractor valve as-
sembly from a closed position to an open position, said ac-
tuating means comprising:

(i) an actuating sleeve slidably movable within
said coupler body, said actuating sleeve having an up-
per chamber and a lower chamber having an inlet in com-
munication with the reservoir of the liquid container;
and

(ii) an actuating handle pivotally connected to
said coupler body and associated with said actuating
member for moving said actuating member from a first
upper position to a second lower position;

(c) coupler valve means sealably disposed within said

lower chamber of said actuating sleeve for controlling 1lig-

18
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uid flow between said upper and lower chambers thereof, said
.couﬁler valve means comprising:

(i) a generally ring shaped insert sealably
mounted within said lower chamber of said actuating
member, said insert comprising:

a. a skirt having a plurality of circumfer-
entially spaced, liquid passageways communicating
with said inlet port of said lower chamber of said
actuating sleeve;

b. a base wall connected to said skirt por-
tion and defining in Cooperation therewith an in-
ternal chamber, said base wall having a peripheral
surface defining a valve seat; and
(ii) a valve member connected to said insert, said

valve member being movable in response to liguid flow-
ing from a first position in sealing engagement with
said valve seat to a second, open position permitting
liquid flow toward said outlet portion of said coupler
body, said valve member blocking liquid flow toward
said inlet of said lower chamber of said actuating
sleeve when said valve member is in said first posi-
tion.
7. In a liquid transfer system as defined in Claim 6 in
which said base wall of said insert is provided with a central

aperture and in which said valve member comprises:
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(a) a generally disk shaped valve member having a
yieldably deformable wall which includes a peripheral
portion adapted to sealably engage said valve seat; and

(b) a central stem connected to said wall and
depending therefrom, said central stem having a lower
extremity lockably receivable within said central
aperture of said base wall.

8. In a liquid transfer system as defined in Claim 6
in which said skirt portion of said insert includes an outer
surface, said outer surface having a circumferentially
extending groove and in which said coupler valve means
further includes an elastomeric O-ring disposed within said
groove for sealing engagement with said actuating sleeve of
said actuating means.

9. In a liquid transfer system as defined in Claim 6
further including sealing means for closing said inlet of
said lower chamber of said actuating sleeve, said sealing
means comprising a dry break seal.

10. In a liquid transfer syétem as defined in Claim 9
further including biasing means disposed within said coupler
body for urging said generally ring shaped insert toward
said dry break seal.

11. A liquid transfer system comprising:

(a) a liquid container having a liquid reservoir
and an access opening communicating with said liquid
reservoir;

(b) an extractor valve assembly connected to liquid
container proximate said access opening, said extractor valve

assenbly including a valve member movable from a
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closed position blocking liquid flow through the extractor
valve assembly to én open position permitting liquid flow
therethrough;
(c) a coupler assembly removably connected to said ex-
tractor valve assembly, said coupler assembly comprising:
(i) a generally cylindrically shaped coupler body
having an upper outlet port;

(ii) actuating means interconnected with said cou-
pler body for moving the valve member of the exﬁractor
valve assembly from a closed position to an open posi-
tion, said actuating means comprising:

a. an actuating sleeve telescopically mov-
able within said coupler body, said actuating
sleeve having an upper chamber and a lower chamber
said lower chamber having an inlet in communica-
tion with said liquid reservoir of said 1liquid
container;

b. an actuating handle pivotally connected
to said coupler body for moving said actuating
sleeve from a first upper location to a second
lower location; and

(iii) coupler valve means disposed within said
lower chamber of said actuating sleeve for controlling
liquid flow between said upper and lower chanmbers
thereof, said coupler valve means comprisiné:

a. a generally ring shaped insert sealably

mounted within said lower chamber of said actuat-
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ing member, said insert comprising a skirt-like
portion, an apertﬁred base wall connected to said
skirt-like portion and defining in cooperation
therewith an internal chamber, said base wall de-
fining a. valve seat, said skirt-like portion and
said base wall being provided with a plurality of
liquid passagewayé interconnecting saiq internal
chamber with said inlet of said lower chamber of
said actuating sleeve; and

b. a valve member connected to said insert,
a peripheral portion of said valve member being
movable in response to liquid flowing through said
liquid passageways, said peripheral portion of
said valve member being movable from a first posi-
tion in sealing engagement with said valve seat to
a second, open position permitting liquid flow to-
ward said upper outlet port of said coupler body,
said valve member blocking liquid flow toward said
inlet of said lower chamber of said actuating
sleeve body when said valve member is in said

first position.

A liquid transfer system as defined in claim 11 in

which said base wall of said insert includes peripheral surface

13.

defining said valve seat.

A liquid transfer system as defined in Claim 11 in

which said base wall of said insert is provided with a central

aperture and in which saig valve member comprises:
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(a) a yieldably deformable top wall having a periph-
eral portion adaptedvto seal&bly engage said valve seat; and

(b) a central stem connected to said top wall and de-
pending therefrom, said central stem having a lower extrem-
ity receivable within said central aperture of said base
wall.

14. 1In a liguid transfer system as defined in Claim 13 in
which said skirt portion of said insert includes an outer sur-
face, said outer surface having a circumferentially extending
groove and in which said coupler valve means further includes an
elastomeric O-ring disposed within said groove for sealable en-
gagement with said actuating sleeve of said actuating means.

15.  In a liquid transfer system as defined in Claim 14 in
which said coupler valve means further includes sealing means
connected to said insert for cooperation with said actuating
means to close said inlet of said lower chamber of said actuating
sleeve, said sealing means comprising a dry break seal.

16. 1In a liquid transfer system as defined in Claim 15 fur-
ther including biasing means disposed within said coupler body
for urging said generally ring shaped insert into engagement with
said dry break seal.

17. In a liquid transfer system as defined in Claim 16 in
which said biasing means comprises a coil spring disposed within

said coupler body.
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18. A liquid transfer system  substantially as
hereinbefore described with reference to the accompanying

drawings.

DATED this 28" day of April, 2003
MICRO MATIC U.S.A.

by its Patent Attorneys

DAVIES COLLISON CAVE
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