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System for dispensing viscous liquids

This application claims the benefit of provisional application 60/579,713, filed June 15,
2004,

FIELD OF THE INVENTION
The invention relates to liquid dispensing technology and, more specifically, to adhesive
dispensers using auto-feed units, heated tanks, hoses and dispensing valves.

BACKGROUND OF THE INVENTION
Liquid dispensing equipment currently available to the adhesive industry is designed and
manufactured for a plurality of purposes. These units are manufactured to accommodate
dispensing a wide range of differently heated liquids, e.g., a liquid may be dispensed at a
substantially higher or lower temperature than that used for a prior heated liquid. These
units can operate at pressures of up to 1000 psi, temperatures of up to 450°F, and pump
rates of 75 Ibs/hr.

Many current end-of-line packaging operations, also known as end-of-line case and carton
sealing, in particular those using adhesives formulated for application at low tempera-
tures, e.g., a temperature about 275°F or lower, operate at the lowest end of these units’
design parameters. As such, conventional heating and dispensing units are most often
over-engineered for use in typical packaging operations. Use of such equipment results in
higher material costs, greater complexity of operation, greater complexity of parts and
process variability, and increased cost and frequency of parts replacement including costs
associated with maintaining an inventory of spare parts.

Moreover, this process variability in units operating at higher temperatures causes
adhesive degradation, adhesive stagnation, air packeting and the like and exacerbates the
need for system maintenance. Use of high temperatures contributes to char formation
and related overheating problems which then adversely affect dispenser performance. In
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addition, present dispenser configurations have high temperature surfaces exposed to
personnel. As such, measures must be taken to guard or insulate the dispensing equip-
ment from nearby personnel. However, this also reduces the ease with which the equip-
ment may be serviced by such personnel.

Recent innovations in adhesive chemistry have resulted in adhesives that require minimal
heating and pumping requirements. It would be beneficial to have a low cost, low
maintenance, easy to use and install equipment designed specifically for low application
temperature end-of-line packaging adhesives. The current invention fulfills this need.

SUMMARY OF THE INVENTION
The invention generally comprises a low cost, simple to operate hot melt dispensing
apparatus. The apparatus of the invention has a maximum operating temperature of
275°F and is useful for processing (melting and dispensing) hot melts. The apparatus of
the invention reduces energy usage, reduces burn hazards, requires less insulation, and
enables use of low cost materials.

The apparatus of the invention comprises at least a first chamber and at least a second

‘chamber, wherein at least one chamber is adapted to receive an adhesive in its solid

form, and at least another chamber is adapted to melt and/or maintain an adhesive in its
molten form. In the practice of the invention, the chamber adapted to receive solid
adhesive is maintained at a substantially lower temperature than the chamber adapted to
melt and/or hold molten adhesive.

Preferable, the first and second chambers are integrally connected. The chambers may be
made of plastic or metal, e.g., aluminum. In one embodiment, the chamber adapted to
receive solid adhesive and the chamber adapted to heat the adhesive to a molten state
both comprise a plastic. In another embodiment, the chamber adapted to receive solid
adhesive comprises plastic and the chamber adapted to heat the adhesive to a molten
state comprises aluminum or other metal.

The apparatus of the invention further comprises a pump means for transporting moiten
adhesive. In a preferred embodiment, the apparatus maintains the molten adhesive at a
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temperature of about 200°F, maintains fluid pressures of less than 100 psi and pump
rates of less than 10 Ibs/hr.

BRIEF DESCRIPTION OF THE DRAWING FIGURE
Fig. 1 is a cross sectional side view of an embodiment of the apparatus of the invention.

DETAILED DESCRIPTION OF THE INVENTION
The dispensing apparatus (also referred to herein as a dispensing unit or dispensing
system) of the invention comprises a feed tank (hereinafter also referred to as a first
chamber) integrally connected to a heating tank (hereinafter also referred to as a second
chamber).

A dispensing unit or system is defined herein to be a structure adapted to receive solid
adhesive and to melt and maintain the adhesive in a molten form, and may include means
for transporting the molten adhesive for end use application onto a substrate surface.

Low temperature application or low application temperature refer to the temperature of
the adhesive at the time of application to the substrate, which temperatures are typically
about 275°F or less, and down to about 200°F.

The invention can be illustrated by referring to Fig. 1. While the embodiment set forth in
the drawing Figure and discussed herein refers to a cylindrical shaped unit, it is to be
understood that the shape of the unit and/or parts making up the unit is not to be so
limited. Each chamber may, independently, comprise a single wall (e.q., is cylindrical in
shape), or a plurality of walls (e.g., is triangular, square, rectangular, trapezoidal,
pentagonal, hexagonal, octagonal, or the like).

Fig. 1 shows a dispensing unit comprising a pneumatic particulate feed system (also
referred to as chamber A) and a heating system (also referred to as chamber B).

The auto feed chamber A is linked to the melting chamber B. In accordance with the
invention, melting chamber B is linked to chamber A using materials whose construction
and design provides insulating properties superior to those used for the melting chamber
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portion of the unit thereby reducing undue heating and blocking of materials present in
chamber A and reducing potential for employee burns. The chambers A and B respec-
tively may be manufactured of different materials, e.g., the upper auto feed portion or
chamber of the unit may be composed of plastic (e.g., PVC) while the lower melting
chamber is composed of aluminum. Alternatively, a non-heat conductive interface
material may be located at the interface of chambers A and B.

While the drawing figure shows upper and lower configurations of the auto feed and
melting chambers, respectively, it is to be understood that the chambers need not be
placed in vertical alignment, but may be placed in a side-by-side configuration or other
desired configuration.

Fig. 1 shows auto-feed chamber A and hot melt tank chamber B. Solid adhesive, in the
form of pellets or other such conventional form, is introduced into the feed tank via an
adhesive inlet valve, e.g. by blowing or other conventional means. Means for removing air
accompanying the introduction of the solid adhesive into the auto feed is shown (cy-
clone). If desired baffles or other such means may be present in the auto-feed chamber A
which function to direct solid adhesive toward the hot melt tank chamber B and/or deflect
heat thereby providing further insulative protection to the solid adhesive present in the
auto-feed tank.

The melting chamber B (hot melt tank) is heated and may be made of plastic or metal.
The hot melt tank comprises heating means, and may include a grid heated via either
cartridge or band heater. A plurality of heat elements may be employed throughout the
tank to optimize melt down and molten feed rates. The heaters may be positioned in such
a way to provide heat to both the adhesive in the hot melt tank as well as the pump
mechanism. Alternatively separate sets of heating elements may be used to provide heat
to the adhesive in the hot melt tank and to adhesive in the pump mechanism. Heating
elements will typically be thermostatically controlled and will comprise circuitry for
providing electrical power. Preferably, the apparatus of the invention comprises a hot melt
tank with heating elements and control capable of reaching maximum operating tempera-
tures of about 275°F.
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The heated chamber, or hot melt tank, is connected to a dispensing pump. In Fig. 1, the
hot melt tank is connected to the dispensing pump through a one way check valve which
allows material into the molten chamber of the pump (on the piston’s return stroke) while
restricting reverse flow when under pressure from the pump (e.g., due to forward
pumping stroke of piston). While the pump show in Fig. 1 is piston pump, other types of
pumps may be used in the practice of the invention. Dispensing may also be accom-
plished via a gear pump, for example.

Means for automatically maintaining adhesive level will typically be included and closed
systems, which prevent contamination and help to keep work areas safe and clean, are
preferred.

X Xk Xk
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Claims

1. An apparatus for feeding, melting and dispensing a hot melt adhesive comprising a
heating chamber for melting a hot melt adhesive and/or maintaining a hot melt adhesive
in its molten form, a means for feeding adhesive into the heating chamber, and means for
dispensing molten adhesive from the heating chamber, the apparatus characterized in
that the heating chamber is controlled to have a maximum operating temperature of
275°F.

2. The apparatus of claim 1 wherein said means for feeding adhesive into the heating
chamber comprises an auto feed chamber.

3. The apparatus of claim 2 wherein the auto feed chamber is integrally connected to the
heating chamber.

4. The apparatus of claim 1 wherein the heating chamber comprises heating elements
that are thermostatically controlled to read said maximum operation temperature.

5. The apparatus of claim 4 wherein the heating elements in said heating chamber are
controlled to maintain molten adhesive at a temperature of about 200°F.

6. The apparatus of claim 1 comprising a dispensing valve.

7. The apparatus of claim 1 wherein the heating chamber is connected to a dispensing
pump.

8. The apparatus of claim 7 wherein the dispensing pump is a piston pump.
9. The apparatus of claim 7 wherein the dispensing pump is a gear pump.

10. The apparatus of claim 1 further comprising a means whereby the dispensed molten
adhesive is transported for end use application onto a substrate surface.
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11. The apparatus of claim 9 wherein said means for transporting said molten adhesive is
a heated hose.

12. The apparatus of claim 1 comprising an adhesive inlet valve for introducing solid
adhesive into the auto feed chamber.

13. The apparatus of claim 1 comprising @ means for automatically maintaining adhesive
level.

14. The apparatus of claim 1 wherein the heating chamber is plastic.

15. The apparatus of claim 1 wherein the heating chamber is metal.

16. The apparatus of claim 15 wherein the heating chamber is aluminum.
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