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(57) Abstract: A buffer unit (10) is configured to store and transfer adhesive particulate to at least one adhesive melter. The buffer
unit (10) includes a bufter bin (12) defining an interior space (IS) configured to hold a bulk supply of adhesive particulate with an
agitator plate (20) positioned within the housing (14) at a non-horizontal orientation. A vibration generating mechanism (26) is
coupled to the agitator plate (20) so that vibration is transmitted into the adhesive particulate to form a flow of fluidized adhesive
particulate which flows toward at least one pump inlet (22). The buffer unit (10) breaks up clumps of coalesced adhesive particulate
to avoid clogging the pump inlet (22), while also ensuring that all adhesive particulate in the butfer bin (12) can be removed at the
pump inlet (22). Additionally, makeup air used by pumps (24) to generate vacuum at the pump inlet (22) does not need to be drawn
through the entire bulk supply of adhesive particulate.
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ADHESIVE BUFFER UNIT AND ASSOCIATED FILL SYSTEMS AND
METHODS FOR STORING AND MOVING ADHESIVE PARTICULATE

Technical Field

[0001] The present invention relates generally to hot melt adhesive
systems, and more particularly, to systems for temporarily storing and
transferring unmelted hot melt adhesive particulate, such as from bulk storage

to melters and dispenser units.

Background
[0002] Hot melt adhesive systems have many applications in

manufacturing and packaging. For example, thermoplastic hot melt adhesives
are used for carton sealing, case sealing, tray forming, pallet stabilization,
nonwoven applications including diaper manufacturing, and many other
applications. Hot melt adhesives often come in the form of various solids or
pieces (hereinafter referred to as "particulate(s)"). These hot melt adhesive
particulates are melted into a liquid form by a melter, and the liquid hot melt
adhesive is ultimately applied to an object such as a work piece, substrate or
product by a dispensing device suitable to the application.

[0003] A supply of unmelted hot melt adhesive particulate must be
maintained and delivered to the melter in order for the melter to produce the
liquid hot melt adhesive used by the dispensing device. For example, it is
known for a person to employ a scoop or bucket to retrieve hot melt adhesive
particulate from a bulk supply, and to deliver those particulate to the melter.
Typically, this involves filling a hopper or other container associated with the
melter one scoop of hot melt adhesive particulate at a time. This requires the
person to handle the hot melt adhesive particulate closely, which may be
undesirable because hot melt adhesive dust may be stirred up during handling.
In addition, transferring hot melt adhesive particulate in this manner is prone to
waste caused by spillage.

[0004] To address these concerns with hand filling, the solid particulate
adhesive material may be provided on demand by automated filling, depending
on the specific design of the melter. Moreover, some melters are designed in
such a manner that hand filling is not possible. In some of these systems, the
adhesive pellets are designed to be transferred by pressurized air from a

pneumatic pump of a fill system into the melter, whenever the melter requires
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additional material to heat and dispense. In this regard, the fill system ensures
that the amount of adhesive material within the melter remains at sufficient
levels during operation of the dispensing system. The fill system must be
supplied reliably with additional adhesive particulate in order to meet the
demands of the melter during operation.

[0005] One particular type of fill system is defined by a tote-based
pneumatic fill system. The tote-based pneumatic fill system includes a trash
can-like wheeled supply container (which may also be referred to as a tote) with
an interior space having a size sufficient to hold enough adhesive material for
multiple hours of operation of the dispensing system. An adhesive bin defined
by the tote may contain adhesive particulate for storage prior to melting in the
adhesive melter. A transfer pump, such as a pneumatic pump, connects to the
adhesive bin for moving the adhesive particulate via a hose from the adhesive
bin to the adhesive melter. Pneumatic pumps generally rely on the suction of
gas, such as air, entrained within gaps between individual pieces of adhesive
particulate stored within the adhesive bin for moving the adhesive particulate.
This gas may also be referred to as "make-up" gas.

[0006] Traditionally, the adhesive particulate gravity feeds into a lower
portion of the adhesive bin toward an inlet of the transfer pump and submerges
a majority of the pump inlet. The transfer pump generates a vacuum at the inlet
that withdraws the entrained make-up gas and adhesive particulate therein. In
turn, the suction of the entrained make-up gas creates a vacuum within the
gaps of the adhesive particulate that withdraws additional gas from a
surrounding environment. This additional gas must be drawn through the entire
height of adhesive particulate stacked on top of the transfer pump inlet, which
can be difficult. Thus, the transfer pumps in conventional tote-based fill
systems may become starved for air to produce the vacuum required in order to
continue moving adhesive particulate out of the adhesive bin.

[0007] Conventional tote-based systems also typically include a vibration
generating mechanism that agitates the adhesive in an effort to encourage flow
of adhesive particulate towards the pump inlets while also assisting with
drawing the addition gas or "make-up" gas through the stacked adhesive
particulate. This vibration generating mechanism is mounted on a near-vertical
surface along a side of the tote including the pump inlet in conventional

systems. Although this positioning of the vibration generating mechanism
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provides sufficient vibration of the adhesive particulate located in close
proximity to the back side of the tote, the vibration energy dissipates and
becomes less effective as it moves through the mass of adhesive particulate.
Consequently, the effectiveness of vibration to break apart or loosen adhesive
that is stuck together (such as by being coalesced) in clumps far away from the
vibrating surface is reduced. These clumps of adhesive particulate may pass
through this zone of insufficient vibration and may then lead to blockages at the
pump inlet.

[0008] Furthermore, the pump inlet of conventional tote-based systems is
generally positioned above the lowest point in the adhesive bin. As a result of
this arrangement, the adhesive particulate below the pump inlet is effectively
trapped and the pneumatic pump is incapable of removing it from the adhesive
bin. Over time, this adhesive particulate will solidify into a solid mass that could
break off into clumps that may lead to blockages at the pump inlet. Because of
the difficulty in drawing "make-up” air to the pump inlet as described above, it
has been impossible to move the pump inlet downwardly further without
exacerbating the problems with the pneumatic pump becoming starved for air
flow. In addition, the storage capacity of the adhesive bin cannot reasonably be
reduced without requiring refills too frequently for convenience of end users.
Thus, the conventional tote-based systems continue to struggle with problems
caused by clumping of adhesive particulate and air flow to the pump inlets.
[0009] There is a need, therefore, for improvements in hot melt adhesive
systems, and specifically, a need for an adhesive storage unit and method for
use with a transfer pump that addresses present challenges and characteristics
such as those discussed above, particularly tailored for use in transferring

adhesive particulate from bulk supply to melter(s).

Summary
[0010] According to one embodiment, a buffer unit is configured to store

and transfer adhesive particulate to at least one adhesive melter. The buffer
unit includes a buffer bin defined by a housing including a bottom wall and a
sidewall extending from the bottom wall to form an interior space. An agitator
plate is positioned within the buffer bin and is supported within the buffer bin so
as to be angled from a horizontal orientation. More specifically, the agitator

plate has an upper end operatively coupled to the sidewall and a bottom end
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operatively coupled to the bottom wall. Accordingly, the floating plate divides
the interior space into a lower chamber portion and an upper chamber portion
which is configured to receive a bulk supply of adhesive particulate. The buffer
bin also includes a vibration generating mechanism that is coupled to the
agitator plate and is configured to selectively vibrate the agitator plate to
produce a relative motion between the agitator plate and the bulk supply of
adhesive particulate. This relative motion is configured to generate a flow of
fluidized adhesive particulate which moves towards the bottom end of the
agitator plate. At least one pump inlet is located proximate to the bottom end of
the agitator plate so that each pump inlet is configured to receive the flow of
fluidized adhesive particulate moving towards the bottom end. The buffer unit is
configured to hold a multiple hour supply of adhesive particulate and reliably
deliver it to one or more melters using pneumatic transfer pumps.

[0011] In one aspect, the sidewall of the buffer bin includes a front side
defining an outlet for the adhesive particulate (e.g., at the pump inlet(s)) and a
rear side opposite the front side. Along the rear side, a support bracket is
coupled to the sidewall at a position above the bottom wall of the buffer bin.
This support bracket engages the upper end of the agitator plate, which enables
the agitator plate to be disposed at the angle from the horizontal orientation
within the buffer bin. The agitator plate includes a periphery and a
resilient/rubber cushion extending around the periphery. The resilient cushion
member dampens transmission of vibration from the agitator plate into the
housing such that most of the vibration generated by the vibration generating
mechanism is transmitted to the adhesive particulate. The resilient cushion
also prevents leakage of the adhesive particulate into the lower chamber
portion, which is where the vibration generating mechanism is located.

[0012] The buffer unit also includes a platform operatively coupled to the
bottom wall of the buffer bin and a lift mechanism connecting the platform to the
bottom wall. The lift mechanism moves the buffer bin upwardly relative to the
platform to selectively engage a mobile bin configured to refill the upper
chamber portion with the adhesive particulate. For example, the lift mechanism
further includes at least one compression spring that biases the buffer bin to
move upwardly away from the platform. An air cylinder is connected to the
bottom wall of the buffer bin and the platform, and this air cylinder is actuated to

move the buffer bin downwardly towards the platform against the bias of the
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compression spring(s). Consequently, the buffer bin is mounted so that the
mobile bin can be rolled over the buffer unit and then the buffer unit can be
actively engaged with the mobile bin during refilling of the buffer unit, the mobile
bin and buffer unit defining parts of an adhesive fill system. It will be
appreciated that some embodiments of the buffer unit include a level sensor
that senses whether the adhesive particulate level within the upper chamber
portion falls below a predetermined threshold level for requiring refill of the
buffer unit. When the level sensor sends such a refill signal, an operator can
retrieve and move a filled mobile bin to the position over the buffer unit to refill
the buffer bin, as described above.

[0013] In some embodiments, the agitator plate also includes a plurality
of pins projecting upwardly into the upper chamber portion and configured to
assist with breaking apart clumps of coalesced adhesive particulate during
vibration of the adhesive particulate. To this end, the pins transfer the
vibrations in the agitator plate up into the bulk supply of adhesive particulate
above the agitator plate. The plurality of pins may be provided in multiple
aligned rows, with the pins in each row laterally offset from pins in adjacent
rows so as to ensure that any clumps in the flow of adhesive particulate moving
along the agitator plate are broken up before flowing to the pump inlet.

[0014] In another aspect, the buffer unit includes a flow control plate
located within the upper chamber portion and dividing the upper chamber
portion into a pump inlet chamber located adjacent the bottom end of the
floating plate and a primary storage container configured to receive and store
the bulk supply of adhesive particulate. The flow control plate is coupled to the
sidewall and extends towards the agitator plate at a transverse angle to the
angle of the agitator plate, the flow control plate defining a leading end
adjustably spaced from the agitator plate to define a gap there between. This
gap controls communication of adhesive particulate between the primary
storage container and the pump inlet chamber. The flow control plate and the
agitator plate collectively define a funnel shape for the primary storage
container, the funnel shape feeding to the gap between these elements. The
leading end of the flow control plate is provided on a moveable gate portion in
one aspect, and this moveable gate portion can include a plurality of slots
configured to at least partially receive one of the rows of pins when the pins are

provided as described above.
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[0015] The buffer unit in another aspect includes at least one pneumatic
transfer pump coupled to the pump inlet(s). The pneumatic transfer pumps
remove the adhesive particulate from the buffer unit and deliver it to the
adhesive melter. In order to feed makeup air to these pumps, the buffer bin
includes air vents located in the sidewall between the flow control plate and the
at least one pneumatic transfer pump. The air vents are located to provide a
short flow path for makeup air drawn by the vacuum produced at the pumps,
this makeup air not being required to travel through the bulk supply of adhesive
particulate in the upper chamber portion to reach the pumps. A divider plate
may extend between the flow control plate and the sidewall proximate the air
vents to divide the pump inlet chamber into an air channel communicating with
the air vents and an adhesive outlet portion communicating with the gap and
the pump inlet(s). This divider plate may carry a filter which covers a flow path
through the divider plate. Consequently, the filter prevents adhesive particulate
form entering and blocking the air channel, while also preventing contamination
of adhesive with air drawn though the air channel and the air vents.

[0016] According to another embodiment in accordance with the
invention, a method of transferring adhesive particulate to an adhesive melter
with a buffer unit is provided. The method includes storing a bulk supply of
adhesive particulate in an interior space of a buffer bin, the buffer bin including
an agitator plate engaging a lower surface of the bulk supply. Vibrations are
generated at the agitator plate with a vibration generating mechanism coupled
to the agitator plate, which agitates the lower surface of the bulk supply and
produces a flow of fluidized adhesive particulate. This flow of adhesive
particulate moves downwardly along the agitator plate, which is mounted at a
non-horizontal orientation within the buffer bin. The method further includes
guiding the flow of adhesive particulate along the agitator plate to at least one
pump inlet in the buffer unit. The adhesive particulate is then removed from the
buffer bin through the pump inlet with at least one pneumatic transfer pump
coupled with the pump inlet. As such, the adhesive particulate is delivered on
demand to adhesive melters from the buffer bin.

[0017] According to yet another embodiment, a fill system is configured
to store and transfer adhesive particulate to an adhesive melter. The fill system
includes a storage container configured to contain a bulk supply of adhesive

particulate, a separating element, and a drive. The separating element is
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positioned proximate to a bottom end of the storage container and is configured
to engage a surface of the bulk supply. To this end, the separating element
moves relative to the at least one surface to cause separation of adhesive
particulate from the bulk supply and thereby produce a flow of fluidized
adhesive particulate from the storage container. The drive is coupled to at least
one of the storage container or the separating element. The drive creates the
relative motion between the separating element and the at least one surface of
the bulk supply.

[0018] These and other objects and advantages of the various
embodiments of the invention will become more readily apparent during the

following detailed description taken in conjunction with the drawings herein.

Brief Description of the Drawings

[0019] The accompanying drawings, which are incorporated in and
constitute a part of the specification, illustrate embodiments of the invention
and, together with a general description of the invention given above, and the
detailed description of the embodiments given below, serve to explain the
principles of the invention.

[0020] FIG. 1 is a front perspective view of a buffer unit in accordance
with an exemplary embodiment of the invention, the buffer unit including a
buffer bin with a lid of the buffer bin being opened to illustrate several internal
elements.

[0021] FIG. 2 is a rear perspective view of the buffer unit of FIG. 1,
showing a pneumatic pump coupled to one of the pump inlets of the buffer bin.
[0022] FIG. 3 is a cross-sectional side view of the buffer unit, taken along
line 3-3 in FIG. 1, and schematically showing adhesive particulate and air flow

through the interior space defined by the buffer bin.

[0023] FIG. 4 is a top view of the buffer unit of FIG. 1, with the lid opened
so as to look down into the interior space defined by the buffer bin.
[0024] FIG. 5A is a side elevation view of the buffer unit of FIG. 1, with a

mobile bin configured to refill the buffer bin being positioned over the opening in
the buffer bin.

[0025] FIG. 5B is a side elevation view of the buffer unit and mobile bin of
FIG. 5A, with the buffer bin elevated into physical connection (e.g., docked) with

the mobile bin.
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Detailed Description

[0026] With reference to FIGS. 1 through 4, an exemplary embodiment of
a buffer unit 10 in accordance with the invention is shown in detail, the buffer
unit 10 configured for use as part of a bulk adhesive fill system that feeds solid
adhesive (in adhesive particulate form) to one or more adhesive melters. The
buffer unit 10 addresses several of the shortcomings in conventional totes and
storage devices used for moving adhesive particulate to melters and hot melt
adhesive dispensing devices. To this end, the buffer unit 10 includes a buffer
bin 12 defined by a housing 14 that forms an interior space "IS" divided into an
upper chamber portion 16 and a lower chamber portion 18 by an agitator plate
20 positioned within the housing 14. The agitator plate 20 is sometimes
referred to as a "floating plate” or a "sloped internal plate” in the context of this
disclosure and how the agitator plate 20 is mounted. The agitator plate 20 is
angled from a horizontal orientation and thereby defines a sloped surface for
the adhesive particulate to slide downwardly towards at least one pump inlet 22
provided in the housing 14. Advantageously, the buffer unit 10 includes a
plurality of pump inlets 22 and is designed to feed multiple pneumatic transfer
pumps 24 and associated adhesive melters for multiple hours when fully loaded
with adhesive particulate.

[0027] A vibration generating mechanism 26 is coupled to this agitator
plate 20 so that vibration is transmitted into the adhesive particulate via a
bottom surface of the bulk supply of adhesive particulate held within the buffer
unit 10. This application of vibration produces a flow of fluidized adhesive
particulate that more reliably moves downwardly along the angled agitator plate
20 to the pump inlets 22. As a result, the entire bulk supply of adhesive
particulate can be delivered to the pump inlets 22 and removed from the interior
space, thereby avoiding pockets of stationary adhesive that cannot be removed
from the storage device (e.g., the buffer unit 10). As described in further detail
below, the buffer unit 10 includes additional features that optimize pump
performance and reliability by providing a short and easy flow path for makeup
air to reach the pumps 24, while also ensuring that any coalesced clumps of
adhesive in the bulk supply are broken apart before delivery to the pump inlets
22 that could be clogged with such clumps. Accordingly, the buffer bin 12 of the
exemplary embodiment enhances the reliability of supply to an adhesive melter

by overcoming problems with pneumatic pump clogging, as well as inefficient
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pump operation caused by a lack of air available to be drawn through the
pneumatic pump 24.

[0028] The buffer unit 10 may be used in some adhesive fill systems as
an intermediate storage device located proximate the mounting location for one
or more adhesive melters and adhesive dispensing devices. To this end, the
buffer unit 10 is configured to hold sufficient adhesive particulate to supply the
connected adhesive melters for a couple of hours of operation time or longer,
which enables a period of time to refill the buffer unit 10 by operators of the
adhesive dispensing devices. The buffer unit 10 may be refilled from larger
bulk stock of adhesive particulate using mobile bins (described briefly below
with reference to FIGS. 5A and 5B) or other methods, but regardless of how the
refilling occurs, the buffer unit 10 is configured to provide a reliable supply of
adhesive particulate to the one or more adhesive melters over a period of
operation.

[0029] Now with particular reference to FIGS. 1 and 2, several external
features of the exemplary embodiment of the buffer unit 10 are shown. The
buffer bin 12 includes the housing 14, which is defined by a generally horizontal
bottom wall 30 and a sidewall 32 extending generally upwardly from the bottom
wall 30 to collectively define the interior space IS. Although the bottom wall 30
is shown to be a solid member enclosing the housing 14 along the bottom
thereof, it will be understood that the bottom wall 30 may be perforated or
partially open in other embodiments. The sidewall 32 of this embodiment
includes a generally planar front side 34 and a U-shaped or generally semi-
cylindrical rear side 36, each extending upwardly from the bottom wall 30 to an
inlet 38 defined at a top opening 40 of the housing 14. The housing 14 may
also include a lid 42 that is pivotally (via a hinge 44) or removably mounted to
the sidewall 32 so that the top opening 40 of the housing 14 may be opened
and closed as needed during operation of an adhesive dispensing system
incorporating the buffer bin 12. In the exemplary embodiment, the top opening
40 and the lid 42 are both formed with a circular shape, although other shapes
for these elements may be used in other embodiments.

[0030] The rear side 36 of the housing 14 is generally solid, although the
buffer bin 12 can include one or more viewing windows 46 at the rear side 36
that allow the level or amount of adhesive particulate in the buffer bin 12 to be

viewed from outside the buffer bin 12, even when the lid 42 is closed. The
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viewing windows 46 also allow for an operator to confirm proper operation of
the buffer bin 12 so that air starvation or clogging of the pneumatic transfer
pumps 24 connected to the buffer bin 12 does not occur. It will be understood
that the windows 46 may be omitted or repositioned in other embodiments of
the invention.

[0031] The front side 34 of the housing includes a series of the pump
inlets 22 that project through the housing 14 adjacent the junction of the bottom
wall 30 with the front side 34. The pump inlets 22 define an outlet 50 from the
interior space IS of the housing 14. In some embodiments such as the one
shown in FIG. 2, the pump inlets 22 may include removable caps 52 that block
communication with the interior space IS of the housing 14 when a pneumatic
transfer pump 24 is not connected to those pump inlets 22. One conventional
pneumatic venturi pump 24 is shown connected to one of the pump inlets 22 in
FIGS. 2 and 3, for example. However, the buffer unit 10 may be configured to
operate with up to four different pneumatic pumps 24 and adhesive melters in
the exemplary embodiment. To this end, the buffer bin 12 is sized to reliably
feed up to four adhesive melters connected to the buffer unit 10 for a period of
multiple hours, in the exemplary embodiment. It will be appreciated that more
or fewer pump inlets 22 may be provided in the front side 34 in other
embodiments consistent with the scope of the invention.

[0032] Also shown in FIG. 2, the front side 34 also includes a series of air
vents 54 located immediately above the series of pump inlets. The air vents 54
communicate with an air channel 56 described in further detail below. To this
end, the air vents 54 provide air at a convenient location immediately adjacent
to the pump inlets 22, thereby avoiding the need to draw makeup gas through
the bulk supply of adhesive particulate stored in the buffer bin 12.

[0033] The buffer unit 10 also includes the agitator plate 20, which is
positioned into the housing 14 as briefly described above. The agitator plate 20
is visible in FIGS. 1 and 2, but this element and the other internal features
within the buffer bin 12 are more clearly shown with reference to FIG. 3. The
agitator plate 20 divides the interior space IS into the upper chamber portion 16
configured to receive adhesive particulate and the lower chamber portion 18
configured to be isolated from the adhesive particulate. The agitator plate 20 is
sized such that a bottom end 60 of the agitator plate 20 is located adjacent to

the pump inlets 22 and also abuts the junction between the bottom wall 30 and
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the front side 34 of the housing 14, while an upper end 62 of the agitator plate
20 is located approximately half the distance up the height of the rear side 36.
To this end, the agitator plate 20 is supported in an angled orientation, e.g., a
non-horizontal orientation, within the housing 14. As shown in FIG. 3, this
angled orientation may be defined by a plate angle a measured from the
horizontal orientation of the bottom wall 30. The agitator plate 20 therefore
provides a sloped surface that defines a substantial portion of the bottom of the
upper chamber portion 16. This sloped surface is what the adhesive particulate
in the buffer bin 12 will slide along during movement of the adhesive particulate
toward the pump inlets 22.

[0034] More particularly, the agitator plate 20 is supported at the upper
end 62 thereof by sitting on a ledge provided by a support bracket 64 welded or
otherwise coupled to an interior surface 36a of the rear side 36 of the housing
14. The support bracket 64 is provided in a fixed position in the exemplary
embodiment shown, but it will be understood that the support bracket 64 may
be adjustable in position. To this end, in some embodiments the support
bracket 64 is removably coupled to the sidewall 32 such as by bolt fasteners so
that the support bracket 64 can be moved upwardly or downwardly to change
the plate angle a (however, it will also be understood that the size of the agitator
plate 20 itself would likely need to be modified as well if the position change of
the support bracket 64 was significant because the agitator plate 20 must still
prevent adhesive particulate from flowing into the lower chamber portion 18).
The support bracket 64 functions advantageously to prevent the agitator plate
20 from wedging into significant frictional engagement around its entire
periphery 68 with the housing 14, as such wedging would cause more
transmission of vibrations into the sidewall 32 (e.g., the ability of the agitator
plate 20 to vibrate by itself would be significantly reduced) and significant
difficulty in removing the agitator plate 20 when necessary, both of which are
undesirable. As a result of the rigid support by the bottom wall 30 at the bottom
end 60 and by the support bracket 64 at the upper end 62, the agitator plate 20
is maintained in position during loading of the buffer bin 12 with adhesive
particulate and during use of the buffer bin 12.

[0035] The buffer unit 10 also includes the vibration generating
mechanism 26 mounted to the agitator plate 20 along a bottom side 20a

thereof. To this end, the vibration generating mechanism 26 is coupled with the
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agitator plate 20 using fasteners 66 so as to project downwardly into the lower
chamber portion 18, as most clearly shown in FIG. 3. The vibration generating
mechanism 26 is configured to generate vibration energy and transmit it
through the entire agitator plate 20. As a result, the agitator plate 20 transmits
the vibration into the adhesive particulate sitting within the upper chamber
portion 16 of the buffer bin 12. It will be understood that the vibration
generating mechanism 26 may be replaced with other types of drives that
agitate the agitator plate 20 or other types of similar separating elements/plates
located proximate the bottom wall 30 of the buffer bin 12. As long as the
vibration generating mechanism 26 or drive moves the agitator plate 20 or
separating element relative to a bottom surface of the bulk supply of adhesive
particulate, the adhesive particulate will be fluidized so as to flow towards the
pump inlets 22.

[0036] The agitator plate 20 also includes additional mounting features
that enhance the transmission of vibration from the vibration generating
mechanism 26 into the adhesive particulate. More specifically, the agitator
plate 20 defines a periphery 68 and a resilient cushion 70 is positioned around
the periphery 68. The resilient cushion 70 is formed from rubber in the
exemplary embodiment, but other similar materials may be used for the similar
functionality described below. This rubber cushion 70 serves multiple functions.
First, the rubber cushion 70 effectively seals the joint formed between the
agitator plate 20 and the remainder of the housing 14 so that the adhesive
particulate cannot escape through to the lower chamber portion 18. Second,
the rubber cushion 70 tends to discourage transmission of the vibration at the
agitator plate 20 to the remainder of the housing 14 (e.g., sidewall 32), which
forces the vibration to be transmitted primarily to the adhesive particulate
instead. In this regard, the rubber cushion 70 is dampening the vibrations
before transmissions to the sidewall 32. The agitator plate 20 may also include
resilient mounting elements such as springs (not shown in FIG. 3) located at the
points of support at the bottom wall 30 and at the support bracket 64 in order to
further dissipate transmission of vibration into the housing 14 in other
embodiments. Consequently, the agitator plate 20 ensures sufficient vibration
is provided to assist with moving the adhesive particulate along the sloped

surface defined by the agitator plate 20 and to assist with breaking apart any
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clumps of coalesced adhesive particulate, thereby forming the flow of fluidized
adhesive particulate in the buffer bin 12.

[0037] The agitator plate 20 also includes a plurality of pins 72 extending
upwardly from the sloped surface into the upper chamber portion 16. The
plurality of pins 72 includes three rows of pins 72 that are aligned with one
another in the rows as shown in FIG. 3. Furthermore, these pins 72 have
varying lengths and may be offset from one another from row to row in order to
ensure that the flow of particulate adhesive moving along the sloped surface is
subdivided into a plurality of flows. For example, as shown in FIGS. 3 and 4,
the row of pins 72 closest to the pump inlets 22 includes the longest length pins
72 in the three rows shown in the exemplary embodiment, and the shortest pins
72 are located in the row closest to the support bracket 64. The pins 72 of the
first and third rows are laterally aligned with one another (although there may be
more pins 72 in one of these rows as shown), while the pins 72 in the second or
middle row are offset laterally from those in adjacent rows so as to encounter
portions of the flow of adhesive particulate that may have passed between two
of the pins 72 in the previous row. In this regard, the adhesive particulate at the
bottom of the bulk supply will be forced to travel adjacent to at least one of the
plurality of pins 72 during movement along the agitator plate 20 towards the
pump inlets 22, and any clumps of adhesive that can pass through the gaps
between the pins 72 will be small enough to be handled at the pump inlets 22.
[0038] The plurality of pins 72 also function to transmit vibration from the
agitator plate 20 farther into the bulk supply of adhesive particulate to
encourage clumps of coalesced adhesive particulate to break apart before
moving to the pump inlets 22. As a result of the vibration being applied along a
substantial portion of the bottom surface defined by the upper chamber portion
16 and the pins 72 breaking flow of the adhesive particulate apart, clumps of
adhesive do not tend to pass into the pump inlets 22 and therefore clogging of
the pump inlets 22 with clumps of coalesced adhesive particulate is minimized.
It will be understood that the relative lengths of the pins and the arrangement of
those pins in rows may be modified in other embodiments of the buffer bin 12
without departing from the scope of the invention.

[0039] With continued reference to FIG. 3 and as briefly described
above, the upper chamber portion 16 also includes an air channel 56 that is

positioned proximate the pump inlets 22 along the front side 34 of the housing
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14 so that makeup gas can be provided reliably and easily to the pneumatic
transfer pumps 24. The air channel 56 is defined by an air channel housing 76
connected to the front side 34 and projecting inwardly from the front side 34 of
the housing 14. More particularly, the air channel housing 76 includes a flow
control plate 78 extending inwardly from a connection to the front side 34 of the
housing 14 at an angle from a horizontal orientation and a divider plate 80
extending generally horizontally between the free end of the flow control plate
78 and the front side 34 of the housing 14. Accordingly, the air channel 56 is
defined to have a generally triangular shape because the air channel housing
76 is delimited by these three planar sides: the front side 34 of the housing 14,
the flow control plate 78, and the divider plate 80. Each of the divider plate 80
and the flow control plate 78 is located spaced above the pump inlets 22 and
each is also spaced above the agitator plate 20. The air channel 56 provides
an open space for air flow through the air vents 54 proximate to the pump inlets
22 as previously described. The flow control plate 78 and the divider plate 80
are shown as an integral unit coupled to the sidewall 32 by welding or similar
attachment mechanisms in the illustrated embodiment, but it will be understood
that these elements may be provided separately without departing from the
scope of the embodiments of this invention.

[0040] The flow control plate 78 is angled in an opposite or transverse
orientation to the sloped surface defined by the agitator plate 20. As a result,
the flow control plate 78 extends towards the agitator plate 20 and defines a
gap 82 or opening between a leading end 84 of the flow control plate 78 and the
agitator plate 20. The gap 82 is sized to control the communication of fluidized
adhesive particulate moving towards the pump inlets 22. As described in
further detail below, the flow control plate 78 also includes an adjustable gate
portion 86 that is moveably coupled to the remainder of the flow control plate 78
and that defines the leading end 84 of the flow control plate 78. The adjustable
gate portion 86 extends from the tip of the air channel housing 76 (e.g., at the
junction of the divider plate 80 and the flow control plate 78) to modify or reduce
the size of the gap 82 defined between the agitator plate 20 and the flow control
plate 78. It will be understood that the gate portion 86 is configured such that
the maximum size of the gap 82 still prevents any remaining non-fluidized
clumps of adhesive particulate which are too large to fit in the pump inlets 22

from moving to the pump inlets 22
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[0041] Consequently, the flow control plate 78 including the gate portion
86 effectively subdivide the upper chamber portion 16 of the buffer bin 12 into
two additional portions: a pump inlet chamber 90 located adjacent to the pump
inlets 22 and the bottom end 60 of the agitator plate 20, and a primary storage
container 92 located above the flow control plate 78 and above the agitator
plate 20, particularly at locations near the upper end 62 of the agitator plate 20.
The primary storage container 92 is configured to hold the bulk supply of
adhesive particulate within the buffer bin 12 and the flow control plate 78 and
agitator plate 20 collectively define a funnel shape at the bottom of this primary
storage container 92. The funnel shape leads to the gap 82 between the
leading end 84 of the flow control plate 78 and the agitator plate 20, so the
primary storage container funnels or leads the adhesive particulate towards the
gap 82 for metered flow into the pump inlet chamber 90. The divider plate 80
extends across the pump inlet chamber 90 as shown in FIG. 3 to divide this
pump inlet chamber 90 even further into the air channel 56 located above the
divider plate 80 and an adhesive outlet portion 94 communicating between the
gap 82 and the pump inlets 22. This split of the pump inlet chamber 90 into the
air channel 56 and the adhesive outlet portion 94 is advantageous because it
separates the makeup gas flow path from the adhesive particulate flow path, as
set forth in further detail below. The arrangement of different subsections or
chambers/containers within the upper chamber portion 16 enables the buffer
bin 12 to meter the flow of fluidized adhesive particulate to the pump inlets 22
while also providing some separation between the bulk supply in the primary
storage container 92 and the pump inlets 22 at the pump inlet chamber 90.
[0042] The gate portion 86 is coupled to the remainder of the flow control
plate 78 in such a manner so as to be adjustable in position by an operator of
the buffer unit 10. To this end, the gate portion 86 of the exemplary
embodiment includes linear slots 96 each configured to receive a fastener 98
that extends through the gate portion 86 and through the flow control plate 78.
When the fastener 98 is loosened (such as by manual adjustment), the gate
portion 86 is free to slide upwardly and downwardly along the remainder of the
flow control plate 78 (e.g., the fasteners 98 can move in the linear slots 96).
This movement of the gate portion 86 modifies the thickness of the gap 82
between the leading end 84 defined by the gate portion 86 and the agitator
plate 20. Accordingly, the specific size of gap 82 provided between the primary
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storage container 92 and the pump inlet chamber 90 may be adjusted
depending on the particular application by moving the gate portion 86 and re-
tightening the associated fasteners 98. Of course, it will be appreciated that the
gate portion 86 may be automatically adjustable in position in other similar
embodiments rather than manually adjusted in position.

[0043] In operation, round pellet shaped adhesive particulate and smaller
sizes of adhesive particulate tend to roll and slide more readily down the
agitator plate 20, so the gap 82 may be made smaller to prevent this more free-
flowing adhesive particulate from completely filling/flooding the pump inlet
chamber 90. Likewise, when chicklet-shaped or irregular-shaped adhesive
particulate or larger sized adhesive particulate is used in the buffer bin 12, the
gate portion 86 may be moved upwardly to form a larger gap 82 to ensure
sufficient flow of the less free-flowing adhesive particulate enters the pump inlet
chamber 90. Operators may test and adjust the size of the gap 82 for different
types of adhesive particulate, in order to find the preferable balance between
flow into the pump inlet chamber 90 and maintaining an air pocket above the
particulate adhesive in the pump inlet chamber 90 (e.g., not completely flooding
the pump inlets 22). The gap 82 is therefore adjustable to reliably meter many
different types of solid adhesive particulate that may be used with the buffer unit
10 and the associated adhesive fill system.

[0044] As shown most clearly in FIGS. 1 and 4, the gate portion 86 may
further include a plurality of slots 100 along the leading end 84 thereof in order
to receive one or more rows of the pins 72 that project upwardly from the
agitator plate 20. To this end, the gate portion 86 may effectively engage with
one or more of the rows of pins 72 to further ensure division of the flow of
adhesive particulate as it flows through the gap 82 and before delivery into the
pump inlets 22. This division of the flow and the vibration applied to the
adhesive particulate along the entire agitator plate 20 (and via the pins 72 as
well) encourages any coalesced clumps of adhesive material to break apart
before entry into the pump inlet chamber 90. Accordingly, the gap 82 effectively
meters the flow of adhesive particulate into the pump inlet chamber 90, and the
agitator plate 20 and pins 72 ensure all clumps of adhesive particulate are
broken apart before those clumps could become a clog or blockage at the pump

inlets 22, as shown in FIG. 3.
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[0045] The divider plate 80 of the air channel housing 76 is configured to
include a plurality of filter screens 102 that enable flow of air through the air
vents 54 and the air channel 56 to pass into the air pocket formed at the top of
the pump inlet chamber 90. The filter screens 102 also prevent contamination
such as dust from entering the interior space IS and affecting the adhesive
particulate being delivered by the pneumatic pumps 24 connected to the pump
inlets 22. In addition, the filter screens 102 also provide a positive block to
adhesive particulate that may partially fill the pump inlet chamber 90 at times.
The adhesive particulate in the pump inlet chamber 90 therefore cannot move
into the air channel 56, which avoids any blockage of the air space in the air
channel 56 located proximate to the pump inlets 22. Accordingly, even if an air
pocket within the pump inlet chamber 90 (which is desirable to maintain, if
possible) fills with adhesive particulate in a temporary flooding of this
compartment, the pump inlets 22 will still be able to form vacuum by drawing
makeup gas from the air channel 56 without requiring this makeup gas to be
drawn through the entire bulk supply located in the primary storage container
92. However, these circumstances should be noted through the windows 46 of
the sidewall 32 if they occur frequently, and the size of the gap 82 adjusted with
the gate portion 86 to further meter or limit flow of adhesive particulate and
allow for the desirable air pocket to be even closer to the pump inlets 22 during
normal operation. Regardless, the air channel 56 and the divider plate 80 with
filter screens 102 ensures reliable operation of the pneumatic pumps 24
because the path for makeup gas is short and not subject to significant
constriction.

[0046] As schematically shown in FIG. 3, the buffer unit 10 may also
include a level sensor 104 operatively coupled to the buffer bin 12. The level
sensor 104 is a known sensing device that is configured to sense whether the
adhesive particulate within the upper chamber portion 16 (specifically within the
primary storage container 92) falls below a threshold level which indicates a
refill of the adhesive particulate by an operator is needed soon or immediately
to ensure continuous operation of the pumps 24 and the melters connected to
the pumps 24. Especially in embodiments where a mobile bin is docked to the
buffer unit 10 and left to continuously supply adhesive particulate into the upper
chamber portion 16 for multiple hours of operation, this level sensor 104 can

avoid the need to continuously monitor levels of adhesive through the viewing
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windows 46. Other similar known structures and control devices may be used
with the buffer unit 10 without departing from the scope of the disclosed
embodiments.

[0047] During operation of the adhesive melters (not shown) fed by the
pneumatic pumps 24 at the pump inlets 22, the buffer unit 10 provides several
advantages compared to the conventional tote-based systems. The vibration
applied along an entire sloped surface of the agitator plate 20 ensures that the
adhesive particulate about to move into the pump inlet chamber 90 is vibrated
and forced through and around the plurality of pins 72 to break up any clumps
of coalesced adhesive particulate. Furthermore, the vibration helps efficiently
move a desired amount of adhesive particulate to the pump inlets 22 on
demand from the pneumatic pumps 24. The adjustment of the gap 82 between
the primary storage container 92 and the pump inlet chamber 90 enables a
metered amount of flow into the pump inlet chamber 90 regardless of the size
and shape of adhesive particulate being used at the buffer bin 12. Furthermore,
makeup gas or air for operation of the pumps 24 is provided in the air channel
56 as well as in an air pocket formed above the adhesive particulate within the
pump inlet chamber 90, each of these being proximate to the pump inlets 22.
This air is therefore readily drawn into the pump inlets 22 by the pneumatic
pumps 24 during operation, thereby ensuring an efficient and reliable operation
of the pneumatic pumps 24. The air flow is shown by arrows 106 in FIG. 3.
Consequently, problems with clogging of pump inlets 22 and air starvation of
pneumatic pumps 24 is removed in this buffer bin 12. Additionally, the
positioning of the pump inlets 22 and the bottom end 60 of the agitator plate 20
at the bottom wall 30 of the housing 14 ensures that substantially all of the
adhesive particulate delivered into the buffer unit 10 can be removed from the
buffer bin 12 by the pumps 24. To this end, there is no dead zone of adhesive
pockets below the pump inlets 22 in this design, which avoids the eventual
solidification and potential blockage of the pump inlets 22 sometimes caused in
conventional tote designs.

[0048] The buffer unit 10 may include additional elements for
advantageous use with other components of an adhesive fill system. For
example, the buffer unit 10 includes a platform 110 for selectively lifting the
buffer bin 12 as shown in FIGS. 5A and 5B. The platform 110 is connected to

the bottom wall 30 by pneumatic or other actuators (e.g., a lift mechanism 114)
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that are operable to elevate the buffer bin 12 into engagement with a mobile bin
112 configured to deliver the adhesive particulate into the buffer bin 12 through
the top opening 40. Such movement of the buffer bin 12 between upper and
lower positions is shown, for example, in FIGS. 5A and 5B. The platform 110
also supports the buffer bin 12 on a floor surface FS so that the mobile bin 112
can be rolled into position over the buffer unit 10. It will be understood that the
platform 110 may alternatively be mounted on a raised framework in other
embodiments, depending on the height of the mobile bin 112 to be used with
the buffer unit 10.

[0049] As shown in FIGS. 5A and 5B, the mobile bin 112 carries a large
bulk supply of adhesive and may be moved over the buffer bin 12. The mobile
bin 112 may be configured to receive a large amount of adhesive particulate
from a bulk supply located a distance away from the adhesive melters and
buffer unit 10. The mobile bin 112 includes a container 116 mounted on a
support framework of legs 118, each leg including a wheel 120 as shown.
Thus, the mobile bin 112 is moved to a position above the buffer bin 12 by
rolling the wheels 120 along the rails of the platform 110 to align the mobile bin
112 with the buffer bin 12 and then transfer the adhesive particulate in the
mobile bin 112 to the buffer bin 12. The container 116 on the mobile bin 112
includes a manually-actuated valve 122 that is operated to direct adhesive
particulate from the container 116 of the mobile bin 112 into the buffer bin 12
through the top opening 40. Optionally, the buffer bin 12 may be mated with the
container 116 before the valve 122 is operated, using the lift mechanism 114, to
direct adhesive, such as by moving the buffer bin 12 upwardly into contacting
engagement with the container 116.

[0050] In the exemplary embodiment shown, the lift mechanism 114
includes at least one compression spring 124 biasing the buffer bin 12 upwardly
away from the platform 110 towards a raised position (FIG. 5B) and an air
cylinder 126 that may be actuated to push the buffer bin 12 into the lowered
position (FIG. 5A) against the bias of the at least one compression spring 124.
The compression springs 124 and the air cylinder 126 each extend in the
exemplary embodiment between the bottom wall 30 of the buffer bin 12 and the
platform 110. Alternatively, the mobile bin 112 could include a mechanism for
moving the container 116 downwardly into contacting engagement with the

buffer bin 12 in other embodiments. Regardless of whether the buffer bin 12 or
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the mobile bin 112 includes the movement mechanism, the buffer bin 12 is
configured to be spaced apart from the container 116 when the mobile bin 112
is moving into or out of position relative to the buffer bin 12, and then configured
to be engaged with the container 116 once these elements are aligned and
properly positioned. The mobile bin 112 may be left at the buffer unit 10 with
the valve 122 opened to continuously feed adhesive into the primary storage
container 92 during operation of the buffer unit 10, or the mobile bin 112 may be
used to refill the buffer bin 12 and then moved away for other uses (in such
circumstances, the lid 42 is typically closed once the mobile bin 112 is moved
away).

[0051] More particularly, the buffer bin 12 may be used in continuous
operation while the mobile bin 112 is placed in contact with the buffer bin 12 in
some embodiments. In this regard, the buffer bin 12 may be continuously
replenished with adhesive particulate from the mobile bin 112 during operation.
In such embodiments, the level sensor 104 may be located near the top
opening 40 for detecting when the mobile bin 112 has run out of adhesive
particulate and is no longer replenishing the supply in the buffer bin 12. When
this occurs, the buffer bin 12 is configured to supply adhesive particulate to
multiple adhesive melters for at least a couple of hours (e.g., the buffer bin 12
contains at least 15-20 kilograms of adhesive particulate, in one example)
before running out. This time period allows the operator to remove the mobile
bin 112 and refill it for replacement at the buffer bin 12 at the earliest
convenience.

[0052] Alternatively, the buffer bin 12 may be filled by the mobile bin 112
and then the mobile bin 112 removed for filling other buffer bins 12. In such
embodiments, the lid 42 of the buffer unit 10 is closed during operation and the
level sensor 104 is typically moved to a lower location within the upper chamber
portion 16, as alluded to above. The level sensor 104 would still provide
warning with enough lead time to enable a refilling of the upper chamber portion
16 with adhesive particulate, but the time window would be shortened from the
previously described operation. Regardless of the particular operation, the
buffer unit 10 provides intermediate bulk storage and metering of adhesive
particulate to pneumatic pumps 24 and to adhesive melters as needed during

operation of a hot melt adhesive dispensing system. Furthermore, the buffer

-20-



WO 2015/042382 PCT/US2014/056534

unit 10 improves the operation and efficiency of storage and fill systems used
with a hot melt dispensing system.

[0053] While the present invention has been illustrated by the description
of specific embodiments thereof, and while the embodiments have been
described in considerable detail, it is not intended to restrict or in any way limit
the scope of the appended claims to such detail. The various features
discussed herein may be used alone or in any combination. Additional
advantages and modifications will readily appear to those skilled in the art. The
invention in its broader aspects is therefore not limited to the specific details,
representative apparatus and methods and illustrative examples shown and
described. Accordingly, departures may be made from such details without

departing from the scope or spirit of the general inventive concept.
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What is claimed is:
1. A buffer unit configured to store and transfer adhesive particulate to an
adhesive melter, the buffer unit comprising:

a buffer bin defined by a housing including a bottom wall and a sidewall
extending from said bottom wall to form an interior space;

an agitator plate positioned within said buffer bin so as to be angled from
a horizontal orientation, said agitator plate including an upper end operatively
coupled to said sidewall and a bottom end operatively coupled to said bottom
wall, said agitator plate dividing said interior space into a lower chamber portion
and an upper chamber portion configured to receive a bulk supply of adhesive
particulate;

a vibration generating mechanism operatively coupled to said agitator
plate and configured to selectively vibrate said agitator plate to produce a
relative motion between said agitator plate and the bulk supply of adhesive
particulate, the relative motion configured to agitate the bulk supply to generate
a flow of fluidized adhesive particulate which moves towards said bottom end of
said agitator plate; and

at least one pump inlet located in said buffer bin proximate to said
bottom end of said agitator plate, each pump inlet configured to receive the flow
of fluidized adhesive particulate moving towards said bottom end to be
transferred to the adhesive melter.

2. The buffer unit of claim 1, said buffer bin including a top opening
configured to provide an inlet for the adhesive particulate to be delivered into
said interior space, and said buffer bin further including a lid pivotally coupled to
said housing and configured to selectively open and close access to said

interior space through said top opening.

3. The buffer unit of claim 1, further comprising:

a platform operatively coupled to said bottom wall of said buffer bin, said
platform supporting said buffer bin on a floor surface; and

a lift mechanism connecting said platform to said bottom wall, said lift
mechanism operating to move said buffer bin upwardly relative to said platform
to selectively engage a mobile bin configured to refill said upper chamber
portion with the adhesive particulate.
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4. The buffer unit of claim 3, said lift mechanism further comprising:

at least one compression spring extending between said bottom wall of
said buffer bin and said platform, said at least one compression spring biasing
said buffer bin to move upwardly away from said platform; and

an air cylinder connected to said bottom wall of said buffer bin and said
platform, said air cylinder being actuated to move said buffer bin downwardly

toward said platform against the bias of said at least one compression spring.

5. The buffer unit of claim 1, said vibration generating mechanism being
located within said lower chamber portion such that said vibration generating

mechanism is isolated from the adhesive particulate.

6. The buffer unit of claim 1, said sidewall of said buffer bin including a front
side defining an outlet for the adhesive particulate at said at least one pump
inlet, said sidewall including a rear side opposite said front side, and said buffer
bin further comprises a support bracket coupled with said rear side of said
sidewall at a position above said bottom wall, said support bracket engaging
said upper end of said agitator plate to support said agitator plate at an angle
from a horizontal orientation, the angle configured to promote flow of fluidized

adhesive particulate toward said outlet.

7. The buffer unit of claim 6, said agitator plate defining a periphery with a
resilient cushion surrounding said periphery, said resilient cushion configured to
prevent leakage of adhesive particulate into said lower chamber portion and
also dampening transmission of vibrations from said vibration generating

mechanism to said sidewall and said bottom wall.

8. The buffer unit of claim 1, further comprising:

a flow control plate located within said upper chamber portion and
dividing said upper chamber portion into a primary storage container adjacent
said upper end of said agitator plate and a pump inlet chamber adjacent said
bottom end of said agitator plate, said flow control plate coupled to said sidewall
and including a leading end spaced apart from said agitator plate by a gap, said
gap configured to control communication of fluidized adhesive particulate from

said primary storage container to said pump inlet chamber.

-23-



WO 2015/042382 PCT/US2014/056534

9. The buffer unit of claim 8, said flow control plate being angled
transversely to said agitator plate to collectively define a funnel shape for said

primary storage container, the funnel shape leading toward said gap.

10.  The buffer unit of claim 8, said flow control plate including an adjustable
gate portion defining said leading end, said adjustable gate portion moveably
mounted to a remainder of said flow control plate to adjust a size of said gap
communicating between said primary storage container and said pump inlet

chamber.

11.  The buffer unit of claim 8, said agitator plate including a plurality of pins
projecting upwardly into said upper chamber portion proximate said flow control
plate, said plurality of pins transferring vibrations from said vibration generating
mechanism into the bulk supply of adhesive particulate to encourage breaking
up of any coalesced clumps of the adhesive particulate in the bulk supply

before such clumps could flow through said gap into said pump inlet chamber.

12.  The buffer unit of claim 11, said plurality of pins including multiple rows of
pins, with said pins increasing in length in said rows closer to said gap, said
pins in each said row of pins being positioned laterally offset from said pins in
adjacent rows of pins such that the fluidized adhesive particulate flows adjacent
to at least one of said plurality of pins to break up clumps before passing

through said gap and into said pump inlet chamber.

13.  The buffer unit of claim 8, further comprising:

at least one pneumatic transfer pump coupled to said at least one pump
inlet, said at least one pneumatic transfer pump configured to remove the
adhesive particulate from said pump inlet chamber and deliver the adhesive

particulate to the adhesive melter.

14.  The buffer unit of claim 13, said sidewall of said buffer bin including air
vents located between said flow control plate and said at least one pneumatic
transfer pump, said air vents providing makeup gas to said at least one
pneumatic transfer pump without requiring the makeup gas to travel through the

bulk supply of adhesive particulate in said upper chamber portion.
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15.  The buffer unit of claim 14, further comprising:

a divider plate located within said pump inlet chamber and extending
between said flow control plate and said sidewall to divide said pump inlet
chamber into an air channel communicating with said air vents and an adhesive

outlet portion communicating with said gap and said at least one pump inlet.

16.  The buffer unit of claim 15, further comprising:

a filter covering a flow path through said divider plate between said air
channel and said adhesive outlet portion, said filter configured to prevent
adhesive particulate from entering and blocking said air channel and said filter
configured to prevent contamination of adhesive with air drawn through said air

channel and said air vents by said at least one pneumatic transfer pump.

17. A method of transferring adhesive particulate to an adhesive melter with
a buffer unit including a buffer bin defining an interior space, an agitator plate
positioned within the buffer bin at a non-horizontal orientation, a vibration
generating mechanism coupled to the agitator plate, and at least one pump inlet
coupled with at least one pneumatic transfer pump, the method comprising:

storing a bulk supply of adhesive particulate within the interior space of
the buffer bin such that the agitator plate engages a lower surface of the bulk
supply;

generating vibrations at the agitator plate with the vibration generating
mechanism to agitate the lower surface of the bulk supply and produce a flow of
fluidized adhesive particulate;

guiding the flow of adhesive particulate along the non-horizontal
orientation of the agitator plate to the at least one pump inlet; and

removing adhesive particulate from the buffer bin through the at least
one pump inlet with the at least one pneumatic transfer pump, for delivery to the

adhesive melter.

18.  The method of claim 17, wherein the buffer bin includes a lid and a top
opening defining an inlet for adhesive particulate when the lid is open, and the
method further comprises:

opening the lid to provide access into the interior space of the buffer bin

via the top opening; and
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refilling the interior space with adhesive particulate when the buffer bin

runs low on the bulk supply of adhesive particulate.

19.  The method of claim 18, wherein refilling the interior space further
COMPpIises:

engaging the buffer bin with a mobile bin containing an additional supply
of adhesive particulate; and

transferring adhesive particulate from the mobile bin through the top

opening into the buffer bin.

20. The method of claim 19, wherein the buffer unit further includes a

platform and a lift mechanism operatively coupling the platform and the buffer

bin, and engaging the buffer bin with the mobile bin further comprises:
actuating the lift mechanism to push the buffer bin upwardly away from

the platform and into contact with the mobile bin.

21.  The method of claim 17, wherein the buffer bin includes a bottom wall
and the agitator plate includes a bottom end positioned adjacent the bottom wall
and the at least one pump inlet, and removing adhesive particulate further
COMPpIises:

operating the pneumatic transfer pump and the vibration generating
mechanism until all of the adhesive particulate held within the buffer bin flows to
the at least one pump inlet and is removed by the pneumatic transfer pump for

delivery to the adhesive melter.

22.  The method of claim 17, wherein the buffer unit includes a flow control
plate located within the buffer bin and dividing the interior space into a primary
storage container and a pump inlet chamber, and the method further comprises:
forcing the flow of adhesive particulate through a gap defined between
the flow control plate and the agitator plate to control an amount of the flow of
adhesive particulate that is delivered at once to the pump inlet chamber and the

at least one pump inlet.
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23.  The method of claim 22, further comprising:
adjusting a position of the flow control plate to modify a size of the gap

and thus control the flow of adhesive particulate into the pump inlet chamber.

24.  The method of claim 22, wherein the buffer bin includes air vents located
between the flow control plate and the at least one pump inlet, and the method
further comprises:

drawing makeup gas through the air vents to replace air removed by
operation of the at least one pneumatic transfer pump, the makeup gas not

being forced to travel through the bulk supply of adhesive particulate.

25.  The method of claim 24, further comprising:

filtering the makeup gas drawn through the air vents with a filter before
the makeup gas is delivered to the at least one pump inlet; and

blocking the adhesive particulate from flowing to the air vents with the

filter to avoid blockages of the air vents with the adhesive particulate.

26. The method of claim 22, wherein the agitator plate includes a plurality of
pins projecting upwardly into the bulk supply of adhesive particulate, and the
method further comprises:

transmitting vibrations from the vibration generating mechanism and the
agitator plate into the bulk supply of adhesive particulate using the plurality of
pins, thereby breaking up any clumps of coalesced adhesive particulate before
the clumps can pass through the gap and into the pump inlet chamber.

27.  Afill system configured to store and transfer adhesive particulate to an
adhesive melter, the fill system comprising:

a storage container configured to contain a bulk supply of adhesive
particulate;

a separating element positioned proximate a bottom end of said storage
container, said separating element configured to engage a surface of the bulk
supply and configured to move relative to the surface to separate adhesive
particulate from the bulk supply and generate a flow of fluidized adhesive
particulate, at least a portion of which moves out of said storage container for
transfer to the adhesive melter;
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a drive coupled to at least one of said storage container or said
separating element, said drive operable to create the relative motion between

said separating element and the at least one surface of the bulk supply.

28.  The fill system of claim 27, further comprising:

a pump inlet chamber communicating with said storage container and
configured to receive the flow of fluidized adhesive particulate that has been
generated by said separating element; and

at least one pump communicating with said pump inlet chamber and
configured to remove the flow of fluidized adhesive particulate from said pump
inlet chamber and deliver the flow of fluidized adhesive particulate to the
adhesive melter.

29.  Thefill system of claim 28, further comprising:

a flow control element defining a gap for communication of adhesive
particulate from said storage container to said pump inlet chamber, said gap
controlling the flow of adhesive particulate to avoid flooding said pump inlet
chamber.

30. The fill system of claim 28, wherein a flow path is provided at the fill
system for makeup gas drawn into said pump inlet chamber by said at least one
pump, the flow path not requiring air flow through the bulk supply of adhesive

particulate.

31.  Thefill system of claim 27, wherein:

said storage container includes a sidewall;

said separating element is defined by an agitator plate positioned to form
at least a portion of said bottom end of said storage container; and

said drive is defined by a vibration generating mechanism operatively
coupled to said agitator plate and configured to selectively vibrate said agitator
plate to generate the relative motion between said agitator plate and the surface
of the bulk supply.
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32.  The fill system of claim 31, wherein said agitator plate is insulated from
direct contact with said sidewall such that vibrations from said vibration
generating mechanism are transferred primarily to the bulk supply of adhesive

particulate.

33.  Thefill system of claim 31, wherein:

the fill system comprises a buffer bin including said agitator plate, said
vibration generating mechanism, and a housing including a bottom wall and
said sidewall of said storage container so as to form an interior space including
said storage container;

said agitator plate is positioned within said housing so as to be angled
from a horizontal orientation, said agitator plate including an upper end
operatively coupled to said sidewall and a bottom end operatively coupled to
said bottom wall, said agitator plate dividing said interior space into a lower
chamber portion and an upper chamber portion, with said storage chamber
located in said upper chamber portion;

the flow of fluidized adhesive particulate generated by selective vibration
of said agitator plate moves towards said bottom end of said agitator plate
during the selective vibration; and

said buffer bin further comprises at least one pump inlet located in said
housing proximate to said bottom end of said agitator plate, each pump inlet
configured to receive the flow of fluidized adhesive particulate moving towards

said bottom end to be transferred to the adhesive melter.

-29-



PCT/US2014/056534

WO 2015/042382

1/5

FIG. 1



WO 2015/042382 PCT/US2014/056534
2/5




WO 2015/042382

3/5

PCT/US2014/056534

N L1
N\ N ™
™ /\ \/ ®
S N ©
>N
e 0N W
2 R
N
9 EN A
T ==
= | R
&/
il gwd ©
L >
wl
N |
N ==

0
N\
e

R







WO 2015/042382 PCT/US2014/056534
5/5

2R

L 1 2
g - T
g™ AN [ 7]
L__G_l% l____"______//'\ 1 I 48
r 40 © © [i ll ZZé
33 ié ° ° ﬁ? 34 y
| | fé \ Jra( I_jé B
CA ey
| / ] . o <
FS i
s M/T AL A HHM“. N\
w7 /0/ w0 oM B o 20
FIG. SA
R ”
GQ’/@ ANAEEAY [ ///A’/T
a—] %Lé L% ) = =, é | ﬁé&—\ 42
40 1) 1
e — ” 0 | 0 ﬂ% 34
2 AN
) = fé \ fim] |

N
./ o | , > 2 \
t I/ I T e N
R B p M " /,34 30 2y 120

FIG. 5B



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2014/056534

A. CLASSIFICATION OF SUBJECT MATTER

INV. BO05C11/10
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

BO5C B65G

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

figures 1, 2

column 2, Tine 42 - column 3,
figure 1

24 October 1967 (1967-10-24)

3 January 1995 (1995-01-03)
column 2, Tine 66 - column 3,
figure 1

A EP 2 502 721 A2 (HAUNI MASCHINENBAU AG
[DE]) 26 September 2012 (2012-09-26)
paragraph [0022] - paragraph [0024];

A US 2 568 332 A (ANTHONY GENOVESE)
18 September 1951 (1951-09-18)

A US 3 348 936 A (CLARK FOREST P ET AL)
column 4, line 47 - Tine 69; figures 1, 3

A US 5 378 089 A (LAW R THOMAS [US])

1-33

1-33
line 35;

1-33

1-33
line 48;

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

27 January 2015

Date of mailing of the international search report

04/02/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Daintith, Edward

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2014/056534
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 2502721 A2 26-09-2012 CN 102687907 A 26-09-2012
DE 102011015045 Al 27-09-2012
EP 2502721 A2 26-09-2012
US 2568332 A 18-09-1951  NONE
US 3348936 A 24-10-1967 NL 6409216 A 01-03-1965
us 3348936 A 24-10-1967
US 5378089 A 03-01-1995 NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report

