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POUR SPOUT ADAPTER ASSEMBLY FOR PUMPING SYSTEM

BACKGROUND

The present invention relates generally to fluid pumping systems and more
particularly to adapters for connecting containers to pump inlets.

Fluid proportioners comprise dispensing systems that receive separate inert
liquid component materials, mix the component materials in a predetermined ratio and then
dispense the component materials as an activated compound. Tor example, fluid
proportioners are used to dispense polyurethanes or polyureas that solidify after mixing of a
resin component and an activating material, which are individually inert. After mixing,
however, an immediate chemical reaction begins taking place that results in expanded, rigid
or non-rigid, plastic foam or a flexible, cured thermoplastic polyurea coating of the mixture.
Therefore, the two component materials are routed separately into the proportioner so that
they can remain segregated as long as possible. A manifold receives each component
material after it is pumped separately, and feeds the component materials to a sprayer
including a mixing head that can be actuated by an operator. Thus, the component materials
remain segregated until reaching the sprayer where they are simultaneously mixed and
dispensed, thereby minimizing potential for fouling of components.

A typical fluid proportioner comprises a pair of positive displacement
component pumps that are typically driven in synchronicity by a common electric motor.
Each pump individually draws in a liquid component material from a separate fluid
container and pumps the pressurized liquid component material to the manifold. In small,
portable pump systems, the pump inlets are typically coupled to standard sized containers,
such as five-gallon buckets. For example, a typically pump system utilizes a hollow tube
that is inserted into a pour spout of a lid for the liquid component material bucket, and
connected to the pump inlet with a flexible hose. The hollow tube is, however, loosely
positioned in the pour spout so as to allow for the potential leakage of the liquid component
material from the bucket and entry of debris into the bucket. As such, there is a need for an

improved fluid container coupling assembly for use in pumping systems.
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SUMMARY
The present invention is directed to an adapter for connecting a pump to a
pour spout of a fluid container. The pour spout adapter comprises a housing, a collar and a
threaded engagement. The housing has a sealed bore for receiving a tube. The collar has an
internal bore coupled to the housing at a rotatable connection so as to permit a tube to
extend from the sealed bore through the collar. The threaded engagement is disposed on the

internal bore to receive a threaded pour spout.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a front perspective view of a portable dual-component
proportioner system having pour spout adapter assemblies of the present invention.

FIG. 1B is a rear perspective view of a portable dual-component proportioner
system having pour spout adapter assemblies of the present invention.

FIG. 2 is a perspective view of a pour spout adapter assembly of FIGS. 1 & 2
connected to a fluid inlet tube and return tube that are partially inserted into a component
material container.

FIG. 3 is a perspective view of the pour spout adapter assembly of FIG. 2
connected to an air dryer.

FIG. 4 is an exploded view of the pour spout adapter assembly of FIG. 3
showing a cap, crush plate, housing and threaded adapter.

FIG. 5 is a longitudinal cross-sectional view of the pour spout adapter
assembly taken at section 5 — 5 of FIG. 3 showing assembly of various components.

FIG. 6 is a lateral cross-sectional view of the pour spout adapter assembly

taken at section 6 — 6 of FIG. 3 showing flow paths for a lubricant fitting and an air vent.

DETAILED DESCRIPTION
FIG. 1A is a front perspective view and FIG. 1B is a rear perspective view of
portable dual-component proportioner system 10 having pour spout adapter assemblies 12A
and 12B of the present invention. FIGS. 1 & 2 are discussed concurrently. Proportioner
system 10 includes pumps 14A and 14B, fluid inlet tubes 16A and 16B, return tubes 18A
and 18B, motor 20, control panel 22, manifold 23, valves 24 and pressure gauges 26.
Proportioner system 10 also includes power cord 28, component lines 30A and 30B, air line

32 and dispenser 34. Proportioner system 10 is mounted on frame 36, which includes
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wheels 38 and handle 40 for ease of portability. Frame 36 also includes hose rack 42 upon
which power cord 28, component lines 30A and 30B and air line 32 can be wound.

To operate system 10, power cord 28 is unwound and plugged into an
electrical power source. Component lines 30A and 30B are coupled to dispenser 34 and
outlet adapters 44A and 44B on manifold 23. Air line 32 is connected to dispenser 34 and
an external source of compressed air, which may be routed through manifold 23 to
dispenser 34. First ends of fluid inlet tubes 16A and 16B are fluidly coupled to inlets, such
as inlet 46A) of pumps 14A and 14B, respectively. First ends of return tubes 18A and 18B
are fluidly coupled to outlet adapters 44A and 44B on manifold 22. Second ends of fluid
inlet tubes 16A and 16B and return tubes 18A and 18B are inserted into pour spout adapter
assemblies 12A and 12B, respectively, for coupling with separate fluid containers (not
shown). Note that tubes 16A and 16B and tubes 18A and 18B are shown in FIG. 1B in
stowed positions, but can be unsecured and extended from frame 36 for linking to fluid
containers. Pour spout adapter assemblies 12A and 12B are coupled to pour spouts of the
fluid containers that contain liquid component materials for mixing and dispensing with
system 10.

System 10 is turned on using an appropriate power switch at control panel 22
that provides power from power cord 28 to motor 20. Motor 20 is activated to provide
mechanical power to pumps 14A and 14B. In the disclosed embodiment, motor 20
comprises an electric motor powered by power cord 28. Motor 20 provides rotational
power to pumps 14A and 14B, which is converted to a reciprocating motion that draws
liquid component materials from the fluid containers through fluid inlet tubes 16A and 16B.
In the disclosed embodiment, pumps 14A and 14B dispense two components in a 1:1 ratio.
Gauges 26 provide an indication of the fluid pressure of the component materials generated
by pumps 14A and 14B. An operator of system 10 can adjust the pressure at control panel
22 using appropriately provided control knobs. Component materials from fluid inlet tubes
16A and 16B are pumped to dispenser 34 through component lines 30A and 30B.
Dispenser 34 includes mix head 48, which individually receives each component material
and mixes them at the point of departure from dispenser 34. Excess component material
provided to manifold 23, beyond what is sprayed by dispenser 34, by pumps 14A and 14B
is re-circulated to the fluid containers through outlet adapters 44A and 44B and return tubes

18A and 18B. Additionally, an operator of system 10 can set manifold 23 to re-circulate
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one-hundred percent of the component materials from pumps 14A and 14B for standby
operation or, alternatively, for circulating a cleaning solvent through system 10.

The liquid component materials comprise first and second viscous fluids
that, upon mixing, form a cured structure. For example, the first component material
comprises a resin material, such as a blended polyol resin, and the second component
material comprises a catalyst material that causes the resin material to harden, such as
polymeric MDI (methylene diphenyl diisocyanate). Mixing of the component materials
begins the solidification process, which completes when the mixed component materials are
sprayed onto a desired surface. Such component materials are often sold and stored in
standard containers, such as five-gallon buckets. The containers are typically fitted with
lids having re-sealable pour spouts for accessing the liquid component material in the
container. 'The pour spouts are typically closed-off and sealed with a threaded cap. Pour
spout adapters assemblies 12A and 12B of the present invention are configured to join fluid
inlet tubes 16A and 16B and return tubes 18A and 18B to conventional pour spouts in an
air-tight fashion.

FIG. 2 is a perspective view of pour spout adapter assembly 12A of FIGS.
1A & 1B connected to fluid inlet tube 16A and return tube 18A, which are partially inserted
into component material container 50. Pour spout adapter assembly 12A includes housing
52, cap 54, threaded collar 56, lubricant fitting 58 and air dryer 60. Component material
container 50 includes bucket 62, lid 64, and pour spout 66. A liquid component material is
stored in bucket 62. Lid 64 seals the liquid component material in bucket 62 for
transportation and to keep contaminants out of bucket 62. Lid 64 includes pour spout 66,
which permits the liquid component material to be easily pored from bucket 62 with lid 64
attached. Pour spout 66 is itself closed-off and sealed with a cap, typically through a
threaded engagement. In one embodiment, pour spout 66 comprises a flexible tube of
polymeric material that can be pushed into lid 64 to reduce its height so as to permit
stacking of multiple containers 50. In one embodiment, pour spout 66 comprises a
FLEXSPOUT ® pour spout commercially available from Rieke Packaging Systems of
Auburn, Indiana. In one embodiment, pour spout 66 comprises a pour spout as is described
in U.S. Pat. No. 5,641,099, which is assigned to Rieke Corporation of Auburn, Indiana.

Fluid inlet tube 16A and return tube 18A are inserted into pour spout adapter
assembly 12A and through housing 52. Cap 54 seals against fluid inlet tube 16A and return

tube 18A. At lubricant fitting 58, a lubricant can be injected into housing 52 to further seal
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around fluid inlet tube 16A and return tube 18A and to facilitate easy withdrawal of tubes
16A and 18A from cap 54. Pour spout 66 is extended from lid 64 and its cap is removed so
that fluid inlet tube 16A and return tube 18A can be extended through lid 64 and into bucket
62. Bucket 62 is electrically grounded, such as by connecting metal handle 63 of bucket 62
to a grounded location with wire 65, as illustrated. Pour spout adapter assembly 12A is
pushed into engagement with pour spout 66. Collar 56 includes internally located threads
and is rotatable against housing 52 so as to be able to mate with and seal against external
threads on pour spout 66. Air dryer 60 is coupled to a vent passageway extending through
housing 52 that connects the inside of bucket 62 with surrounding ambient air in order to
permit air to enter into bucket 62 to replace liquid component material consumed by pump
system 10, thereby preventing formation of a vacuum within bucket 62. Air dryer 60
includes means, such as a desiccant, for removing moisture from air entering into the vent
passageway, as is discussed with reference to FIG. 3.

FIG. 3 is a perspective view of pour spout adapter assembly 12A of FIG. 2
connected to air dryer 60. Pour spout adapter assembly 12A includes housing 52 to which
cap 54 and collar 56 are attached. Pour spout adapter assembly 12A also includes crush
plate 68, which is pressed against housing 52 by cap 54. Housing 58 includes lubricant
fitting 58 and vent bore 70, to which air dryer 60 is coupled. Air dryer 60 includes tube 72,
which includes coupler 74, and cap 76, which includes inlet bore 78.

Coupler 74 of tube 72 includes threads for mating with corresponding
threads within vent bore 70. Tube 72 of air dryer 60 comprises a hollow body in which a
desiccant, such as silica gel, is stored. Tube 72 includes indicator 80, which provides an
operator with a visual representation of the condition of the desiccant. In another
embodiment, indicator 80 simply comprises a window through which the desiccant can be
viewed. Coupler 74 and inlet bore 78 align with each other to form a straight through-
passage within air dryer 60. As such, air can pass into inlet bore 78, through the desiccant
within tube 72, through coupler 74 and into housing 52. Inlet bore 78 includes threads. As
such, coupler 74 and inlet bore 78 can be fitted with seal plugs, such as plug 81, to prevent
ambient air from degrading the desiccant before being installed on pour spout adapter
assembly 12A. In other embodiments of the invention, air dryer 60 can be replaced with a
check valve that permits air flow into housing 52, but that prevents liquid component

material from leaking out of vent bore 70.
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Lubricant fitting 58 comprises a nipple onto which a dispenser for a supply
of lubricant can be connected. Lubricant fitting 58 includes a small opening that is sealed
by a spring-actuated ball bearing, which opens when pressurized lubricant is forced against
fitting 58. In one embodiment, lubricant fitting 58 comprises a Zerk fitting, as is known in
the art and described in U.S. Pat. No. 1,697,217 to Zerk.

Crush plate 68 includes bores for receiving fluid inlet tube 16A and return
tube 18A, which align with corresponding holes in housing 52. Pour spout adapter
assembly 12A includes O-ring seals that fit around fluid inlet tube 16A and return tube 18A
between crush plate 68 and housing 52. Assembly of cap 68 with housing 52 pushes the O-
rings against fluid inlet tube 16A and return tube 18A. Assembly of crush plate 68 and
threaded collar 56 of pour spout adapter assembly 12A is further described with reference to
FIGS. 4 and 5, while operations of vent bore 70 and lubricant fitting 58 are further
described with reference to FIG. 6.

FIG. 4 is an exploded view of pour spout adapter assembly 12A of FIG. 3
showing cap 54, crush plate 68, housing 52 and threaded collar 56. FIG. 5 is a longitudinal
cross-sectional view of pour spout adapter assembly 12A taken at section 5 — 5 of FIG. 3
showing assembly of cap 54, crush plate 68, housing 52 and threaded collar 56.

Pour spout adapter assembly 12A also includes snap ring 82, inlet O-ring 84
and return O-ring 86. Housing 52 comprises a body having first axial end 88A, second
axial end 88B, inlet bore 90, return bore 92, lubricant passage 94, bearing flange 96, retainer
groove 97 and vent bore 70. Cap 54 comprises annular tube 98 and flange 100. Crush plate
68 comprises a disk-like body having inlet bore 102 and return bore 104. Snap ring 82
comprises a flat ring having split 106 so as to allow snap ring 82 to deform. O-rings 84 and
86 comprise standard seals made of any suitable material and having any suitable cross-
section. Lubricant fitting 58 comprises a Zerk fitting, or any other suitable fitting or coupler
for joining to a lubricant dispenser. Threaded collar 56 comprises an annular nut having a
first end with threaded bore 108, a second end with grooved flange 110, and bearing face
112.

In the described embodiment, housing 52 comprises a body having a
cylindrical cross-section. Housing 52 may, however, have any cross-sectional shape, such
as hexagonal, octagonal, rectangular, oval or square. Housing 52 extends axially to provide
a length sufficient for receiving tubes 16A and 16B (FIG. 2). Inlet bore 90 and return bore

92 extend all the way through housing 52 from first axial end 88A to second axial end 88B.
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Bores 90 and 92 are beveled to receive O-ring seals 84 and 86, respectively. First axial end
88A is generally planar to mate with crush plate 88A. Likewise, bearing flange 96 at
second axial end 88B is generally planar to mate with bearing face 112 of threaded collar
56. As will be discussed with reference to FIG. 6, lubricant passage 94 extends into housing
50 to intersect inlet bore 90 and return bore 92, and vent bore 70 extends to intersect second
axial end 88B. Lubricant fitting 58 is secured to lubricant passage 94 via any suitable
means, such as a threaded engagement, welding or an adhesive.

Crush plate 68 is configured to mate with first axial end 88A of housing 52.
For example, crush plate 68 has a diameter matching that of housing 52. Likewise, bores
102 and 104 within crush plate 68 match the diameters of bores 90 and 92 in housing 52,
respectively. Crush plate 68 is of any sufficient thickness to provide a generally rigid body
that can be used to uniformly deform O-ring seals 84 and 86. O-ring seals 84 and 86 are
positioned within the bevels of bores 90 and 92 adjacent bores 102 and 104 of crush plate
68.

Cap 54 is joined to housing 52 to retain O-ring seals 84 and 86 between
crush plate 68 and first axial end 88 A of housing 52. The inner diameter of annular tube 98
is sized to receive housing 52. Annular tube 98 of cap 54 includes internal threads that mate
with external threads (not shown) on housing 52. Annular tube 98 also includes external
grooves or knurling to facilitate gripping and rotating of cap 54 by an operator of pour spout
adapter assembly 12A. Flange 100 extends radially inward from annular tube 98 to extend
over crush plate 68. Flange 100 extends sufficiently far to retain crush plate 68 without
interfering with bores 102 and 104. Cap 54 is tightened down onto housing 52 such that
crush plate 68 squeezes O-ring seals 84 and 86 against fluid inlet tube 16A and return tube
18A (FIG. 3).

The assemblage of cap 54, crush plate 68 and housing 52 is inserted into
threaded collar 56. Specifically, second axial end 88B of housing 52 is inserted into
grooved flange 110 until bearing flange 96 engages bearing face 112. Bearing flange 96
and bearing face 112 are smooth, flushly engaging surfaces that permit threaded collar to
rotate against housing 52. Grooved flange 110 extends axially past bearing flange 96 and
retainer groove 97. Retainer groove 97 comprises a reduction in the diameter of housing 52
immediately adjacent bearing flange 96. Retainer groove 97 permits snap ring 82 to be
deformed at split 106 and pushed down inside grooved flange 110. Within grooved flange

110 snap ring 82 is permitted to expand into groove 114. As shown in FIG. 5, groove 114 is



10

15

20

25

30

WO 2012/177645 PCT/US2012/043156

shallower than the width of snap ring 82 so as to overhang bearing flange 96 of housing 52,
thereby rotatably holding housing 52 and threaded collar 56 in assembly. The exterior of
threaded collar 56 includes external grooves or knurling to facilitate gripping and rotating of
collar 56 by an operator of pour spout adapter assembly 12A. Thus, threaded bore 108 can
be rotated and threaded onto pour spout 66 of component material container 50 (FIG. 2).
As such, pour spout adapter assembly 12A can be readily coupled to standard component
material containers utilizing threaded pour spouts.

FIG. 6 is a lateral cross-sectional view of pour spout adapter assembly 12A
taken at section 6 — 6 of FIG. 3 showing lubricant passage 116 for lubricant fitting 58 and
air vent passage 118 for air dryer 60 (FIG. 3). As shown, inlet bore 90 extends through the
interior of housing 52 offset from a center of housing 52 such that the wall thickness of
housing 52 varies. As such, housing 52 takes on a cam-like shape when viewed in cross-
section. Return bore 92 extends through the interior of housing 52. In the embodiment
shown, return bore 92 extends through the thickest portion of housing 52.

Lubricant bore 94 extends into exterior surface 120 of housing 52 and
includes threads for receiving lubricant fitting 58. Lubricant bore 94 coaxially extends into
lubricant passage 116. In the embodiment shown, lubricant bore 94 and lubricant passage
116 extend into exterior surface 120 in a true radial direction with respect to the center of
housing 52 in a position so as to pass through a portion of return bore 92. Lubricant
passage 116 need only break into return bore 92 to produce an opening sufficient to allow
lubricant into return bore 92. Lubricant passage 116 extends all the way through to fluid
bore 90. As such, a single axial passage connects inlet bore 90 and return bore 92.
Lubricant passage 116 permits lubricant from lubricant fitting 58 to reach fluid inlet tube
16A inserted into inlet bore 90, and return tube 18A inserted into return bore 92 (FIG. 2).
The lubricant improves the sealing between housing 52 and the tubes, as well as permits the
tubes to be more easily removed from housing 52.

Vent bore 70 extends into exterior surface 120 at a position away from the
thinnest portion of housing 52. In the embodiment shown, vent bore 70 extends through
exterior surface 120 on the opposite side of return bore 92 as lubricant bore 116. Vent bore
70 comprises a blind hole that does not extend all the way through to inlet bore 90. Vent
bore 70, however, intersects vent passage 118, which extends through to second axial end
88B (FIG. 5) of housing 52. In one embodiment, vent bore 70 and vent passage 118

intersect at a right angle. As such, vent passage 118 is positioned within collar 56 and is
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fluidly exposed to the interior of pour spout 66 and container 50 (FIG. 2). Vent passage 118
and vent bore 90 form a continuous passageway from the interior of container 50 to
surrounding ambient air. Thus, air is permitted to enter container 50 to replace fluid leaving
container through inlet bore 90.

The present invention provides an adapter that couples to pour spouts
commonly found on fluid containers and fluid container lids. Specifically, a threaded collar
includes thread sizes that match those of industry standard or state of the art pour spouts.
Thus, the pour spout adapters of the present invention are convenient and easy to use.
Additionally, the adapters of the present invention provide a sealed connection to suction
tubes, fill tubes, return tubes and the like that are commonly found in pump systems. Such
tubes are typically used to reach the bottom of the fluid container, but are typically only
extended into the pour spout in an un-sealed fashion such that debris can enter the container
and liquid can accidentally leave the container outside of the tubes. The adapter of the
present invention includes O-ring seals that are pushed into engagement with the tubes to
form a seal. The sealed adapter prevents debris from entering the container and liquid from
inappropriately leaving the container. The adapter of the present invention also includes a
lubricant system that permits lubricant to reach tubes inserted into the adapter, thereby
improving the seal therebetween. Durther, the adapter of the present invention includes a
vent system that also includes an air dryer that removes moisture from ambient air entering
the fluid container to prevent vapor locking.

Although the present invention has been described with reference to
preferred embodiments, workers skilled in the art will recognize that changes may be made

in form and detail without departing from the spirit and scope of the invention.
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CLAIMS:
1.

A pour spout adapter assembly comprising:

an housing extending from a first axial end to a second axial end, the
cylindrical housing comprising a first bore extending from the first
axial end to the second axial end;

a cap located at the first axial end of the housing to seal against the first bore;
and

a threaded collar rotatably joined to the second axial end of the housing and
including internally located threads for joining with a threaded pour

spout of a fluid container.

The pour spout adapter assembly of claim 1 wherein the cap comprises:
a cap body comprising:
an annular tube for threading onto the housing; and
a flange extending from the annular tube to extend over the first axial
end of the housing; and
a crush plate located within the cap body adjacent the annular tube and the
flange, the crush plate including a second bore to match with the first

bore of the housing.

The pour spout adapter assembly of claim 2 and further comprising:
a first O-ring positioned between the crush plate and the first axial end of the

housing.

The pour spout adapter assembly of claim 3 and further comprising:
a first groove extending into the first axial end of the housing to surround the

first bore and in which the first O-ring is positioned.

The pour spout adapter assembly of claim 3 and further comprising:
a tube extending through the first bore, the second bore and the first O-ring;

wherein the crush plate squeezes the first O-ring against the tube.

The pour spout adapter assembly of claim 3 and further comprising:

10
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7.

comprises:

8.

comprises:

10.

comprises:

a third bore extending from the first axial end to the second axial end of the
housing;

a fourth bore extending through the crush plate to align with the third bore of
the housing; and

a second O-ring positioned between the fourth bore of the crush plate and the

third bore of the housing.
The pour spout adapter assembly of claim 1 wherein the threaded collar
an annular nut comprising:

a first end having an internal bore with threads;

a second end having a grooved flange; and

a bearing face between the first and second ends.

The pour spout adapter assembly of claim 7 wherein the housing further

a bearing flange located adjacent the second axial end of the housing, the

bearing flange engaging the bearing face of the threaded collar.
The pour spout adapter assembly of claim 8 and further comprising:
a snap ring disposed in the grooved flange of the annular nut so as to

maintain the bearing flange engaged with the bearing face.

The pour spout adapter assembly of claim 1 wherein the housing further

a lubricant passage extending into the housing to intersect the first bore.

11.

The pour spout adapter assembly of claim 10 wherein the lubricant passage

includes a fitting for receiving a lubricant dispenser.

12.

comprises:

The pour spout adapter assembly of claim 1 wherein the housing further

a vent passage having:

11
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an inlet extending into the housing between the cap and the threaded collar;
and
an outlet extending into the second axial end of the housing within the

threaded collar.

The pour spout adapter assembly of claim 12 and further comprising:

an air dryer coupled to the vent passage inlet.

The pour spout adapter assembly of claim 13 wherein the air dryer comprises

a desiccant tube.

15.

The pour spout adapter assembly of claim 1 wherein the internally located

threads of the threaded collar are configured to mate with external threads of a pour spout

on a liquid container.

16.

17.

18.

comprises:

A pour spout adapter comprising:

a housing having a sealed bore for receiving a tube;

a collar having an internal bore coupled to the housing at a rotatable
connection so as to permit a tube to extend from the sealed bore
through the collar; and

a threaded engagement disposed on the internal bore to receive a threaded

pour spout.

The pour spout adapter of claim 16 wherein the sealed bore comprises:
a crush plate having a bore that mates with the sealed bore;
a cap that secures the crush plate to the housing; and

an O-ring disposed between the sealed bore and the bore of the crush plate.

The pour spout adapter of claim 16 wherein the rotatable connection

a bearing flange extending from the housing;
a bearing face extending from the internal bore ofthe collar;

a groove disposed in the internal bore of the collar; and

12
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19.
5
10 20.
15

a retaining ring disposed in the groove to maintain the bearing flange

engaged with the bearing face.

The pour spout adapter of claim 16 and further comprising:
a vent passage comprising:
an inlet extending into a side of the housing; and
an outlet extending into the collar; and

an air dryer coupled to the inlet.

The pour spout adapter of claim 16 and further comprising:
a lubricant passage extending into a side of the housing to intersect the sealed
bore; and

a fitting coupled to the lubricant passage to receive a lubricant dispenser.

13
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