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A dry disconnect coupling connects the transfer hose from a fuel oll storage tank and the fill pipe of a tanker truck to form a

continuous flow path between the storage tank and the tanker truck. The coupling includes an adapter (20), a coupler (40), ar
he adapter Is attached to the fill pipe of the tanker truck on one end and to th
coupler on the other end. The free end of the coupler Is attached to the transfer hose from the storage tank. The adapter and th

means for returning fuel residue to the flow path.

®© O Q

SoaoRRE f /[
TR - e St
R S N « w_® .-y
I ALY ""
[N

FIGNNY 4

I*I ) . Pen, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 7%% 110

OPIC - CIPO 191

“y I 4 e, : x - \
L RSN
4
3




CA 2220695 C 2003/07/29

anen 2 220 695
13) C

(57) Abréege(suite)/Abstract(continued):

coupler each define a flow passageway there through which is sealed by a poppet valve having an end face. The fuel returning
means Includes a reservoir (70) for collecting fuel residue that accumulates on the end faces of the adapter and the coupler
during transfer operations. In a preferred embodiment, the returning means includes a venturi vacuum for suctioning the fuel
residue out of the reservoir and into the flow passageway defined by the coupler. In another preferred embodiment, the returning
means Includes aspirating and pumping means for suctioning the fuel residue out of the reservoir into a holding chamber, and
then pumping the fuel residue out of the holding chamber into the flow passageway defined by the coupler.
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(57) Abstract

A dry disconnect coupling connects the transfer hose from a fuel oil storage tank and the fill pipe of a tanker truck to form a continuous
flow path between the storage tank and the tanker truck. The coupling includes an adapter (20), a coupler (40), and means for returning
fuel residue to the flow path. The adapter is attached to the fill pipe of the tanker truck on one end and to the coupler on the other end. The
free end of the coupler is attached to the transfer hose from the storage tank. The adapter and the coupler each define a flow passageway
there through which is sealed by a poppet valve having an end face. The fuel returning means includes a reservoir (70) for collecting
fuel residue that accumulates on the end faces of the adapter and the coupler during transfer operations. In a preferred embodiment, the
returning means includes a venturi vacuum for suctioning the fuel residue out of the reservoir and into the fiow passageway defined by the
coupler. In another preferred embodiment, the returning means includes aspirating and pumping means for suctioning the fuel residue out
of the reservoir into a holding chamber, and then pumping the fuel residue out of the holding chamber into the flow passageway defined
by the coupler.
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DRY DISCONNECT COUPLING INCLUDING MEANS
FOR RETURNING FLUID RESIDUE TO FLOW PATH

" Field of the Invention
The invention relates to a dry disconnect coupling. More
particularly, the invention relates to a dry disconnect coupling for
connecting one fluid conduit to another to form a continuous flow

path which includes means for returning fluid residue to the flow
path.

Background of the Invention

Dry disconnect couplings are used in various applications
to connect one fluid conduit to another to form a continuous flow
path. For example, dry disconnect couplings are used to form a
continuous flow path between a storage tank and a tanker truck for
transferring petroleum products and chemicals, such as fuel, at a
Storage tank farm. Typically, the dry disconnect coupling includes
an adapter and a coupler. The adapter is attached to the £fill pipe
of a tanker truck at one end and to the coupler at the other end.
The coupler is attached at its free end to a transfer hose from the
storage tank. The adapter and the coupler each define a flow
passageway therethrough which is sealed by a poppet wvalve. The
poppets may be opened simultaneously by displacing the poppet of the
coupler in the direction of the adapter to complete the continuous
flow path.

As the fuel is transferred from the storage tank to the
tanker truck, a small amount of fuel accumulates on the end faces
of the poppets. After the transfer operation is completed and the
coupling is uncoupled, the fuel residue on the end faces of the
poppets wmay be spilled onto the ground in the vicinity of the
coupling. Although the amount of fuel that may be spilled after
each transfer operation is generally less than an ounce, repeated
transfer operations can result in significant contamination of the
ground. Accordingly, it is desirable to provide a dry disconnect
coupling for connecting a transfer hose from a storage tank to the
fill pipe of a tanker truck which includes means for returning fuel
residue that accumulates on the end faces of the adapter and the
coupler to the flow path or to an external reservoir.

A dry disconnect coupling is disclosed in U.S. Patent No.
5,273,071 issued December 23, 1993 to Oberrecht. The Oberrecht
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coupling consists of an adapter connected to a liquid conduit at one
end and to a coupler at the other end. The coupler is in turn
connected to another liquid conduit. The adapter and the coupler
each define a flow passageway and include a poppet valve. When
closed, the poppets seal the adapter and the coupler. When opened,
the poppets permit liquid to flow between the conduits through the
flow passageways.

The coupler of the Oberrecht coupling is provided with an
O-ring mounted in a groove formed in the end face of the poppet.

When the poppets are opened, the O-ring seals the end faces of the

poppets Lo prevent the end faces from being wetted with fuel during

transfer operations. The O-ring thus minimizes the amount of fuel

residue that accumulates on the end faces of the poppets which could

be a source of contamination when the coupling is disconnected.

Fuel residue may, however, accumulate around the periphery
©of the seal. The fuel residue is not returned to the flow path or

to an external reservoir, but instead may travel around the

periphery of the seal under the influence of gravity and collect at

the bottom of the seal opposite the ground. Thus, when the coupling
is uncoupled the fuel residue may spill and contaminate the ground
in the vicinity of the coupling. Further, the O-ring may become
worn. If not replaced, the worn O-ring may leak and permit fuel to
collect on the end faces of the coupler and the adapter. Thus, the

fuel residue likewise may spill when the coupling is disconnected

and contaminate the surrounding ground.

Summary of the Invention

In view of the noted deficiencies in the prior art it is
an object of the invention to provide a dry disconnect coupling for
connecting one fluid conduit to another to form a continuous flow
path.

It 1s another object of the invention to provide a
coupling which includes an adapter and a coupler defining flow
passageways therethrough sealed by a poppet valve.

It 1s another object of the invention to provide a
coupling which includes means for returning fluid residue that
accumulates on the end faces of the poppets to the flow path or to
an external reservoir.

It 1is another object of the invention to provide a
coupling which reduces the amount of fluid residue that may be

spilled and contaminate the surrounding ground when the coupling is

2
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disconnected.

It 1s another, and more particular, object of the
invention to provide a dry disconnect coupling which includes novel

means for returning fuel residue to the flow path or to an external
reservoir,

The above and other objects and advantages of the
invention are achieved in the preferred embodiments of the dry

disconnect coupling illustrated and described herein. The invention
is a dry disconnect coupling for connecting one fluid conduit to

another to form a continuous flow path. The dry disconnect coupling

includes an adapter, a coupler and means for returning fluid residue

to the flow path or to an external reservoir.

The coupling is preferably a dry disconnect coupling for
transferring fuel between a storage tank and a tanker truck at a
storage tank farm. In a preferred embodiment, the adapter is
attached to the f£ill pipe of the tanker truck at one end and to the
coupler at the other end. The coupler is in turn attached to a
transfer hose from the storage tank. Thus, the coupling connects
the transfer hose to the fill pipe to form a continuous flow path

between the storage tank and the tanker truck.

The adapter and the coupler each define a flow passageway

therethrough which is sealed by the end face of a poppet valve. The
poppets may be opened simultaneously by displacing the poppet of the

coupler in the direction of the adapter. When opened, the end face
of the poppet of the coupler is in contiguous relation with the end
face of the poppet of the adapter.

During transfer operations, fuel residue accumulates on
the end faces of the poppets. When the coupling is uncoupled, such
as arfter a transfer operation, the fuel residue may be spilled onto
the ground beneath the coupling. Accordingly, repeated transfer
operations can result in significant contamination of the ground
surrounding the coupling.

The returning means collects the fuel residue and returns
it to the flow path. The returning means includes a reservoir
formed. in the coupler for collecting the fuel residue that
accumulates on the end faces of the poppets. After each transfer
operation, the fuel residue drains into the reservoir and is
retained there until the next transfer operation.

In a preferred embodiment, the returning means includes
a tube which extends between the reservoir and an opening in the

coupler adjacent the poppet such that the reservoir is in fluid

3
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communication with the flow passageway of the coupler. When the
poppet is opened, a small cross sectional area is formed in the flow

passageway of the coupler. As fuel at high velocity passes over the
opening a vacuum is created which suctions the fuel residue from the
resexrvolr through the tube and into the flow path or an external
reservoir.

iln another preferred embodiment, the returning means
includes aspirating and pumping means. The aspirating means
includes a first tube which extends between the reservoir and a
holding chamber. A first ball check valve biased by a first spring
against a first valve seat seals the holding chamber. When the
poppet of the coupler is opened, the aspirating and pumping means
suctions the fuel residue through the first tube behind the first
check wvalve and into the holding chamber.

The aspirating and pumping means also includes a second
tube which extends between the holding chamber and an opening in the
coupler. A second ball check wvalve biased by a second spring
against a second valve seat seals the second tube. When the poppet
of the coupler 1is closed, the fuel residue held in the holding
chamber 1s pumped past the second check valve through the second
tube and into the flow path or into an external reservoir.

The returning means reduces the amount of fuel residue
that may be spilled on the ground beneath the coupling. Thus, the
likelihood that the ground surrounding the coupling will be

contaminated by fuel residue is decreased.

Brief Description Of The Drawings
The foregoing and other objects, advantages and features

of the invention will become readily apparent in view of the
following detailed description in conjunction with the accompanying
drawings which illustrate preferred embodiments of the invention,
and in which:

FIG. 1 is a perspective view of a dry disconnect coupling
according to the invention showing the coupler and the adapter
disconnected;

FIG. 2 1s a sectional view of the coupling of FIG. 1

showing the adapter attached to the coupler and the poppets of the
adapter and the coupler closed;

FIG. 3 is a sectional view of the coupler of the coupling
of FIG. 1 showing the poppet ¢©f the coupler opened;

FIG. 4 is a sectional view of an alternative embodiment
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of a dry disconnect coupling according to the invention showing the
adapter attached to the coupler and the poppets of the adapter and the
coupler opened;

FIG. 5 is a sectional view of an alternative embodiment of a dry
disconnect coupling according to the invention showing the adapter
attached to the coupler and the poppets of the adapter and the couplerx

closed;

FIG. 6 is a sectional view of the coupler of the coupling of FIG.
5 showing the poppet of the coupler opened; and
FIG. 7 is a detailed sectional view of the coupler of the

coupling of FIG. 6 showing the poppet of the coupler closed.

Detailed Description of the Preferred Embodiment

Referring to the accompanying drawings, FIG. 1 illustrates a dry
disconnect coupling, 1indicated generally at 10, according to the
invention. The coupling 10 connects one fluid conduit to another to
form a continuous flow path. Preferably, the coupling 10 1s a Dry-
Break™ coupling manufactured by Emco Wheaton DTM, Morrisville, North
Carolina, USA, for connecting the transfer hose 12 of a storage tank
and the fill pipe 14 of a tanker truck at a fuel storage tank farm to
form a continuous flow path between the storage tank and the tanker
truck. Coupling 10 comprises an adapter 20, a coupler 40 and means 70
for returning fuel residue to the flow path or to an external
reservolr.

As best shown in FIG. 2, adapter 20 comprises a generally
cylindrical body 22 defining a flow passageway 21 therethrough. Body
22 comprises a flange 24 for attaching one end of the adapter 20 to the
fill pipe 14 of the tanker trunk. An annular flange 26 for attaching
the other end of the adapter 20 to the coupler 40 igs secured to the
body 22 with screws 28.

Adapter 20 further comprises a poppet valve 30 for sealing the
flow passageway 21. Poppet 30 comprises an end face 32 biased by a
spring 34 against body 22 at the end of the adapter 20 which 1is
attached to the coupler 40. An annular valve seal 36 seals the end
face 32 of the poppet 30 and the inner surface of body 22 of the
adapter 20 when the poppet 1s closed. Poppet 30 is provided with a
lever 38 for opening the poppet against spring 34 to permit fuel tO

flow through flow passageway 21 in the direction of coupler 40.
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such as, for example, when emptying fuel from the tanker truck.

Coupler 40 likewise comprises a generally cylindrical
body 42 defining a flow passageway 41 therethrough. Body 42
comprises a flange 44 for attaching the free end of the coupler 40
to the transfer hose 12 of the storage tank. A plurality of
circumferentially-spaced latching lugs 46 are biased by springs 48
about pivot 49 for engaging the far side of flange 26 to attach
coupler 40 to adapter 20. The latching lugs 46 are secured on
flange 26 by annular locking sleeve 50. Locking sleeve 50 is
movable relative to body 42 such that the sleeve may be moved
forward over the latching lugs 46 and retained in frictional
relation therewith. A dust seal 52 may be used to prevent foreign
particulate matter from collecting between locking sleeve 50 and
body 42 of coupler 40 and interfering with the smooth operation of
the locking sleeve.

Coupler 40 likewise further comprises a poppet valve 60 for
sealing the flow passageway 41. Poppet 60 comprises an end face 62
which is positioned opposite the end face 32 of poppet 30. An
annular seal ring 54 separates the poppet 60 and the inner surface
of body 42. Ring 54 is biased by a wave spring 56 against the inner
edge of the end face 62 of poppet 60 such that ring 54 moves with
the poppet relative to body 42. O-ring 58 seals ring 54 and body
42 of coupler 40. An annular valve seal 66 seals ring 54 and the
inner edge of the end face 62 of the poppet 60 when the poppet is
closed.

Poppet 60 is provided with a lever 68 for displacing the
poppet in the direction of the adapter 20. As the poppet 60 1is
displaced in the direction of adapter 20, ring 54 moves forward with
poppet 60 a predetermined distance under the influence of wave
spring 56. Displacing poppet 60 in the direction of adapter 20
positions end face 62 in contiguous relation with end face 32 and
compresses spring 34 to permit fuel to flow through flow passageways
41 and 21, such as, for example, when transferring fuel from the
storage tank to the tanker truck.

Returning means 70 comprises reservoir 72 formed in body
42 of coupler 40 for collecting fuel residue that accumulates on the
end faces 32 and 62 of poppets 30 and 60, respectively, d4during
transfer operations. The orientation of coupler 40 relative to the
ground is fixed by a transfer hose support arm (not shown). The
support arm supports coupler 40 with reservoir 72 positioned at a

circumferential location on the coupler such that the fuel residue

&

s

1%
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drains vertically into the reservoir under the influence of gravity.
The orientation of adapter 20 relative to coupler 40 is fixed only
Lo the extent that handle 38 is accessible.

in a preferred embodiment shown in FIG. 3, returning means
70 further comprises a flexible tube 80 which extends between
reservolr 72 and an opening 82 in body 42 of coupler 40 such that
the reservoir is in fluid communication with flow passageway 41.
Opening 82 is located opposite poppet 60 and adjacent a sharp edge
84 formed in body 42. A ball check valve 86 is positioned against
a valve seat 88 to prevent fuel in flow passageway 41 from flowing
through tube 80 in the direction of reservoir 72.

As 1llustrated in FIG. 3, when poppet 60 1i1s opened, a
continuous flow path is formed between the storage tank and the
tanker truck. Fuel flows through flow passageway 41 past opening
82. Poppet 60 forms a small cross sectional area with the inner
surface of body 42 in flow passageway 41. As the fuel flows past
edge 84 over opening 82 its velocity increases and its pressure
decreases according to the well known venturi effect. As a result,
& vacuum is drawn on reservoir 72 and the fuel residue in the
reservolr 1s suctioned through tube 80 into flow passageway 41.
Thus, the fuel residue that accumulates on the end faces 32 and 62
of the poppets 30 and 60, respectively, is returned to the flow
path. Although the fuel residue is returned to flow passageway 41
in the illustrated embodiments, the fuel residue may be routed to
an external reservolr, such as a sludge tank.

In a preferred embodiment shown in FIG. 4, the coupler
40 further comprises a backflow poppet valve 90 biased by a spring
92 against the inner surface of body 42 for sealing flow
passageway 41 when fuel is not being transferred. As illustrated,
body 42 is preferably elongated to accommodate poppet 90. Coupler
40 may, however, comprise a coupler body extension (not shown)
attached to and positioned between flange 44 and transfer hose 12
of the storage tank.

During transfer operations (as shown), poppet 90 is held
opened under the influence of the flow pressure of the fuel.
Opening 82 is located opposite poppet 90 and adjacent a sharp edge
84 formed in body 42. When poppet 90 is opened, a backflow
pressure 1s created on the upstream side of the poppet which
increases the velocity of the flow past edge 84 and over opening

82. As a result of the wventuri effect, a vacuum is drawn on
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reservolr 72 such that the fuel residue in the reservoir is

returned through tube 80 to the flow path.

In a preferred embodiment shown in FIGS. 5-7, returning

means 70 further comprises means 100 for aspirating the fuel

5 residue from reservoir 72 and for pumping the fuel residue into

flow passageway 41. Aspirating and pumping means 100 comprises a

rigid tube 102 which extends outwardly from reservoir 72 in the

direction of an annular holding chamber 104 (FIG. 6) such that the

reservolr 1s in fluid communication with the holding chamber. A

10 Dball check valve 106 is biased by a spring 107 against a valve

seat 108 to prevent fuel from flowing out of chamber 104 past
check valve 106 through tube 102 in the direction of reservoir 72.

Aspirating and pumping means 100 further comprises a

rigid tube 112 which extends inwardly from an opening 114 in body

15 42 in the direction of chamber 104 such that the chamber is in

fluid communication with flow passageway 41 of coupler 40. A ball

check valve 116 is biased by a spring 117 against a valve seat 118

to prevent fuel from flowing out of flow passageway 41 through
tube 112 past check wvalve 116 in the direction of chamber 104.

20 When poppet 60 1s opened, for example, before a transfer

operation, ring 54 moves forward under the influence of wave

spring 56 with the poppet in the direction of adapter 20 as

previously described. As shown in FIG. 6, the forward movement of
ring 54 creates a vacuum in chamber 104 as it 1is opened.

25 Consequently, the fuel residue 1in reservolir 72 1is suctioned

through tube 102 past check valve 106 and into chamber 104. When

poppet 60 is closed, for example, after a transfer operation, ring

54 moves rearward with the poppet. As shown in FIG. 7, the

rearward movement of ring 54 pumps the fuel residue out of chamber

30 104 as it 1s closed. The fuel residue in chamber 104 is pumped

past check valve 116 through tube 112 into flow passageway 41 such
that the fuel residue is returned to the flow path.

Other alternative embodiments of the invention may be

formed by locating returning means 70 in adapter 20 instead of in

35 coupler 40. Obviously, many alternative embodiments of the

invention are within the ordinary skill of those skilled in the

art. Therefore, it is not intended that the invention be limited

to the preceding description of illustrative preferred

embodiments, but rather that all embodiments within the spirit and

40 scope of the invention disclosed and claimed herein be included.
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Claims

1. A coupling for connecting a first fluid conduit to
a second fluid conduit to form a continuous flow path, said

coupling comprising
an adapter comprising

a generally cylindrical adapter body having opposed
ends and defining an adapter flow passageway therethrough,
one of the opposed ends of said adapter body attached to
the first fluid conduit; and

adapter valve means positioned within the adapter flow
passageway for controlling flow of fluid through said
adapter body, said adapter valve means comprilsing an
outwardly facing end face adjacent the other opposed end of

salid adapter body;
a coupler comprising

a generally cylindrical coupler body having opposed
ends and defining a coupler flow passageway therethrough,
one of the opposed ends of said coupler body attached to

the second fluid conduit; and

coupler valve means positioned within the coupler flow
passageway for controlling £flow of fluid through said
coupler body, said coupler valve means comprising an

outwardly facing end face adjacent the other opposed end of

said coupler body;

means releasably connecting the other opposed end of

said adapter body to the other opposed end of said coupler

body such that the end face of the adapter valve means

opposes the end face of the coupler valve means; and
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venturl vacuum means for returning fluid residue that
accumulates on the end faces of said adapter valve means

and sald coupler valve means to the flow path.

2. A coupling according to claim 1 wherein said
venturl wvacuum means comprises a reservolir formed in said
coupler body adjacent said adapter body for collecting the
fluid residue from the end faces of said adapter valve

means and said coupler valve means.

3. A coupling according to c¢laim 2 wherein said
venturi vacuum means further comprises a tube extending
between said reservoir and an opening in sald coupler body
such that said reservoir is in fluid communication with the

coupler flow passageway.

4. A coupling according to claim 3 wherein said
coupler valve means and the inner surface of said coupler
body define an area having a small cross section and
wherein said opening is located opposite said coupler valve
means and adjacent a sharp edge formed in said coupler body
such that when fluid flows past said edge and over sald
opening a vacuum is created to suction the fluid residue

collected in said reservoir through said tube into the flow

path.

5. A coupling according to claim 3 wherein said
venturi vacuum means further comprises a check valve within
said tube adjacent said opening for preventing fluid from
flowing out of the coupler flow passageway in the direction

p—
—

of sald reservoir.

6. A coupling according to claim 5 whereiln said check
valve comprises a ball biased against a valve seat when

said coupler valve means 1is closed.

10
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7. A coupling according to claim 3 wherein said
coupler further comprises a poppet valve positioned within
the coupler flow passageway, said poppet wvalve and the
inner surface of said coupler body defining an area having
a small cross section, and wherein said opening 1s located
opposite said poppet valve and adjacent a sharp edge formed
in said coupler body such that when fluid flows past said
edge and over said opening a vacuum 18 created to suction
the fluid residue collected in said reservoilir through said

tube into the flow path.

8. A coupling according to claim 7 wherein said poppet
valve 1is biased by a spring against the flow of fluid

through the coupler flow passageway.

9. A coupling according to claim 7 wherein saild
venturi vacuum means further comprises a check valve within
said tube adjacent said opening for preventing fluid from
flowing out of the coupler flow passageway 1n the direction

of sald reservoilr.

10. A coupling according to claim 9 wherein said check
valve comprises a ball biased against a valve seat when

said poppet valve is closed.
11. A coupler for a fluid coupling comprising

a generally cylindrical body having opposed ends and

defining a flow passageway therethrough;

valve means positioned within the flow passagway for

controlling flow of fluid through said body, said valve

means comprising an outwardly facing end face adjacent one

of the opposed ends; and

venturi vacuum mean for returning fluid residue that

sccumulates on the end face of said valve means to the,

11
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flow passageway defined by said body, said returning means
comprising a reservoir formed in said body adjacent the end
face of said valve means for collecting the fluid residue

that accumulates on the end face; and

a tube ending between said reservoir and an opening 1n
said body such that said reservoir 1is in  fluad

communication with the flow passageway;

wherein said valve means and the inner surface of said
body define an area having a small cross section and

wherein said opening is located opposite said valve means

and adjacent a sharp edge formed in said body such that
when fluid flows past said edge and over said opening a
vacuum is created to suction the fluid residue collected 1in

said reservoir through said tube into the flow passageway.

12. A coupler according to claim 11 wherein said
venturi vacuum means further comprises a check valve within
said tube adjacent said opening for preventing fluid from
flowing out of the flow passageway 1in the direction of said

reservolr.

13. A coupler according to claim 12 wherein salid check
valve comprises a ball biased against a valve seat when

said valve means 1s closed.

14. A coupler according to claim 11 further comprising
a poppet valve positioned within the flow passageway, said
poppet valve and the inner surface of said body defining an
area having a small cross section, and wherein said opening
is located opposite said poppet valve and adjacent a sharp
edge formed in said body such that when fluid flows past
said edge and over said openling a vacuum is created to
suction the fluid residue collected in said resexvoir

through said tube into the flow passageway.
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15. A coupler according to c¢laim 14 wherein said

poppet valve 1is biliased by a spring against the flow of
fluid through the flow passageway.

16. A coupler according to c¢laim 14 wherein said

venturi vacuum means further comprises a check valve within

said tube adjacent said opening for preventing fluid from

flowing out of the flow passageway in the direction of said

reservolr.

17. A coupler according to claim 16 wherein said check

valve comprises a ball biased against a valve seat when

said poppet valve 1s closed.

18. A coupler for a fluid coupling comprising a

generally cylindrical body having opposed ends and defining

a flow passageway therethrough;

valve means positioned within the flow passageway for
controlling flow of fluid through said body, said valve
means comprising an outwardly facing end face adjacent one

of the opposed ends; and

aspirating and pumping means for returning fluid
residue that accumulates on the end face of said wvalve
means to the flow passageway defined by said body, said
aspirating and pumplng means comprising reservoir formed 1n
said body adjacent the end face of said valve means for

collecting the fluid residue that accumulates on the end

face;

a generally cylindrical seal ring positioned between
said valve means and said body, said seal ring being

movable with said valve means relative to said body;

spring means for biasing said seal ring against said

vailve means;
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an annular holding chamber formed between said seal

ring and said body when said seal ring moves forwardly with
sald valve means;

a first one-way flow passage exXtending from said
reservolr to said holding chamber; and

a second one-way flow passage extending from said
holding chamber to the flow passageway;

whereby the fluid residue is suctioned out of said
regservoir through said first flow passage and into said
holding chamber when said seal ring moves forwardly with
said valve means and the fluid residue is pumped from said
holding chamber through said second flow passage and 1nto

the flow passageway when said seal ring moves rearwardly

with said wvalve means.

19. A coupler according to claim 18 wherein said first
flow passage comprises an aspiration passageway extending

between said reservoir and said holding chamber; and

3 first check valve disposed within said aspiration
passageway for preventing fluid from flowing out of said

holding chamber in the direction of sald reservoilr.

20. A coupler according to claim 19 wherein said first

check valve comprises

a first ball;
3 first valve seat; and

a first spring for biasing said first ball against

gailid first valve seat.
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21. A coupler according to claim 18 wherein said

second flow passage comprises a pumplng passageway

extending between said holding chamber and the flow

passageway; and

a second check wvalve disposed within sailid pumping

passageway for preventing fluid from flowing out of the

flow passageway in the direction of said holding chamber.

22. A coupler according to claim 21 wherein said

second check valve comprises

a second ball;

a second valve seat; and

a second spring for biasing said second ball against

salid second valve seat.

23. A coupling for connecting a first fluid condult to

53 second fluid conduit to form a continuous flow path, said

coupling comprising
an adapter comprising

a generally cylindrical adapter body having opposed

ends and defining an adapter flow passageway therethrough,
- the opposed ends of said adapter body attached to

one oI
the first fluid conduit; and

adapter valve means positioned within the adapter flow

passageway for controlling flow of fluid through said
comprising an

adapter body, said adapter valve means

outwardly facing end face adjacent the other opposed end of

said adapter body;
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a coupler comprising

a generally cylindrical coupler body having opposed
ends and defining a coupler flow passageway therethrough,

one of the opposed ends of said coupler body attached” to
the second fluid conduit; and

coupler valve means positioned within the coupler flow
passageway for controlling flow of fluid through said
coupler body, said coupler wvalve means comprising an

outwardly facing end face adjacent the other opposed end of

sald coupler body;

means releasably connecting the other opposed end of
said adapter body to the other opposed end of said coupler
body such that the end face of the adapter valve means

opposes the end face of the coupler valve means; and

aspirating and pumping means for returning fluid
residue that accumulates on the end faces of said adapter
valve means and said coupler valve means to the flow path,
said aspirating and pumping means comprising a Yeservolr
formed in said coupler body adjacent said adapter body for
collecting the fluid residue from the end faces of said
adapter valve means and said coupler valve means, said
aspirating and pumplng means alternately aspirating the
f1uid residue out of said reservoir and pumping the fluid

residue aspirated out of said reservoir into the flow path.

24. A coupling according to claim 23 wherein said
aspirating and pumplng means comprises a generally
cylindrical seal ring positioned between said coupler valve
means and said coupler body, said seal ring being movable

with said coupler wvalve means relative tO salid coupler

body;
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spring means for biliasing said seal ring 1in the

direction of said adapter body and against said coupler
valve means;

an annular holding chamber formed between said seal
ring and said coupler body when said seal ring moves with

said coupler valve means in the direction of said adapter
body;

a first one-way flow passage extending from said
reservoir to said holding chamber; and

a second one-way flow passage extending from said

holding chamber to the coupler flow passageway;

whereby the fluid residue is suctioned out of said
reservoir through said first flow passage and into said
holding chamber when said seal ring moves with said coupler
valve means in the direction of said adapter body and the
fluid residue is pumped from said holding chamber through
said second flow passage and into the coupler flow

passageway when said seal ring moves with said coupler

valve means in the direction of said coupler body.

25. A coupling according to claim 24 wherein saild
first flow passage comprises an aspiration passageway

extending between said reservoir and said holding chamber;

and

5 first check valve disposed within said aspiration
passageway for preventing fluid from flowing out of said

holding chamber in the direction of said reservoir.

26. A coupling according to claim 25 wherein saild

first check valve comprises

a first ball;
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a first valve seat; and

a first spring for biasing said first ball against

saild first valve seat.

27. A coupling according to claim 24 wherein said
second flow passage comprises a pumplng passageway
extending between said holding chamber and the coupler flow

passageway; and
a second check valve disposed within said pumping
passageway for preventing fluid from flowing out of the

coupler flow passageway in the direction of said holding
chamber.

28. A coupling according to claim 27 wherein said

second check valve comprises

a second ball;

a second valve seat; and

a second spring for biasing said second ball against

asald second valve seat.

18
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