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Act was; . -~<e made
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sassignes(s) of the ) _
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Claim

1. A heater assembly for a hot melt adhesive applicator
comprising:

a heating block made of material having a relatively high thermal
conductivity, said heating block having a melting chamber with an inlet
and an outlet, said melting chamber having a central reference axis and a
fruncated conical shape tapering toward said outlet along saia reference
axis, said heating block having a pair of opposed conical compartments
tapering to a smaller configuration as said outlet of caid melting
chamber is approached, or2 of said compartments being disposed along one
side of said chamber and the other of said compartments being disposed
along a second side of said chamber; and

a pair of elongated heating elements one of which is disposed in
one compartment and the cther of which is disposed in the other
compartment, said heating elements having a conical external
configuration complemental to said compartments, said compartments and
said heating elements having respective longitudinal axes lying in a
common plane that extends toward said outlet at an angle in the range of
1 degree to 16 degrees relative to said reference axis.
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COMPACT HEATER ASSEMBLY FOR A HOT MELT APPLICATOR

Background of the Invention

1. Field of the Invention

This invention relates to a heater assembly for
melting and dispensing hot melt adhesives and similar
materials.

2. Description of the Related Art

Hot melt adhesives are widely used for a variety of
purposes ranging from industrial to household applications.
Often, hot melt adhesives arz dispensed by a hand-held
applicator which may be conveniently manipulated to deliver
molten adhesive directly to an application site.
Applicators of this type normally have a heated melting
chamber of a truncated cone shape that is adapted to
receive and melt elongated blocks of solid thermoplastic
adhesive and dispense the molten adhesive through an
outlet.

Melting chambers of hot melt applicators are formed
within a heating block that is made of metallic materials
exhibiting a high thermal conductivity. 1In some instances,
th¢se heating blocks have a cylindrical compartment that is
below the melting chamber and which receives a slide-in
electrical heating element having an elongated external
casing of matching cylindrical shape. Typically, the
single heating element of such heater assemblies extends in
a direction that is either parallel or somewhat inclined
relative to the central longitudinal axis of the truncated
conical melting chamber.
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Heater assemblies of hot melt applicators are
occasionally provided with two or more heating elements in
an attempt to increase the available thermal energy and to
improve heat distribution to the melting chamber. In some
instances, elongated heating elements are located on
opposite sides of the melting chamber in an orientation
such that the longitudinal axis of each heater and the
central axis of the melting chamber all extend in parallel
directions in a common plane. However, such construction
requires a somewhat bulky heating block which increases the
weight of the applicator and hinders observation of the
work site.

Summary of the Invention

The present invention is directed toward a heater
assembly for a hot melt applicator which includes a heating
block made cf a material having a relatively high thermal
conductivity and having a melting chamber with an inlet and
an outlet., The melting chamber has a truncated conical
shape tapering toward the cutiet along a central reference
axis. The heating block has a pair of coniczl compartments
disposed along opposite sides of %he melting chamber. A
pair of elongated heating elements are disposed in
respective compartments and have a conical external
configuration complemental to the compartwments. The
compartments and the heating elements have respective
longitudinal axes which lie in a common plane that extends
toward the outlet at an angle in the range of 1 degree to
16 degrees relative to the reference axis.

As such, the configuration of the heater assembly
presents a relatively small profile which facilitates
observation of the work. 1In addition, the compact heater
assembly is relatively light in weight which reduces the
likelihood of operator fatique that might otherwise occur
when the applicator is held in the hand for extended
periods. The angular orientation of the heating eiements
relative to the melting chamber also enables the heating
elements to efficiently deliver thermal energy to the
entire perimeter of the melting chamber.
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Brief Description of the Drawings

Fig. 1 is a side elevational view of a hot melt
adhesive applicator with parts broken away in section to
reveal a heater assembly constructed in accordance with the
present invention;

Fig. 2 is an enlarged side elevational view of a heat
block alone of the heater assembly shown 'n Fig. 1 taken
along an opposite side thereof;

Fig. 3 is a side cross-sectional view of the heat
block illustrated in Fig. 2;

Fig. 4 is a top, front and side perspective view of
the heat block shown in Fig. 3;

Fig. 5 is a cross-sectional view of the heat block
taken along lines 5-5 of Fig. 2;

Fig. 6 is a cross-sectional view of the heat block
taken along lines 6-6 of Fig. 2; and

Fig. 7 is a bottom view with parts broken away in
section of the heat block shown in Fig. 2 along with a
portion of two heating elements of the heater assembly.

Description of the Preferred Embodiment

A hot melt applicator 10 as illustrated in Fig. 1
includes a housing 12 with a handle 14, along with a feed
mechanism 16 adapted to releasably grasp a solid, elongated
block of thermoplastic material. The feed mechanism 16
includes an actuator 18 that, when depressed in a direction
toward the handle 14, directs the block of material toward
a heater assembly 20 which is substantially enclosed within
the housing 12. The heater assembly 20 is adapted to
receive and melt a forward end portion of the block of
material and dispense the molten material through a front
nozzle 22 to an application site.

Referring now to Figs. 2-7, the heater assembly 20
includes a unitary heat block 24 that is made from a
material exhibiting high thermal conductivity such as
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aluminum. The heating block 24 has an internal, central
meitingd chamber 26 with'an.inlet 28 at one end and a
somewhat =zmaller outlet 30 at an opposite end (see, e.qg.,
Fig. 3). The melting chamber 26 has an overall,
generally truncated conical shape which tapers toward the
outlet 30 along a central reference axis 32. The heating
block 24 is also formed with four symmetrically arranged
grooves 34 which extend along the melting chamber 26 from
the inlet 28 to the outlet 30 and which gradually
increase in depth as the outlet 30 is approached.

The heater assembly 20 includes two elongated
heating elements 36, 38 (Fig. 7) that are thermally
coupled to the heating block 24 and are disposed along
opposite sides of the melting chamber 26. The heating
elements 36, 38 have an external shape in the form of a
truncated cone, and are received in respective, similarly
shaped compartments 40, 42 (Figs. 2 and 4-6) formed in
the heating block 24. The heating elements 36, 38 have
respective longitudinal axes 44, 46 that generally lie in
a cummon plane which is indicated in Fig. 2 by the
numeral 48._

In accordance with ine invention, the plane 48
containing the axes 44, 46 extends toward the outlet 30
at an angle 56 (see Fig. 2) in the range of about 1
degree to about 16 degrees relative to the central

reference axis 32 of the'melting chamber 26. Somewhat

better results are observed when the angle 56 is in the
range of about 3 degrees to about 12 degrees, Moreover,
the axes 44, 46 converge toward éach other as well as
toward the central reference axis 32 as illﬁstrated in
Fig. 7 as the outlet 30 is approached. As shown in Fig.
5, a reference line 50 extending between respective rear
end portions of the heating rlements 36, 38 and along the
plaﬁe 48 passes outside of the melting chamber 26. Also,
an upper wall section 52 (see Fig. 3) of the heating
block 24 above the melting chamber 26 is thicker in cross
section (in a vertical direction viewing Fig. 3) than an
underlying wall section 54 of the heating block 24 below
the melting chamber 26.

-~
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The an;le 56 between the plane 48 and the axis 32 may
vary somewhat for optimum results depending upon the
desired length of the heating block 24 and the diameter of
the solid material to be fed into the melting chamber 26.
When, for example, the overall diameter of the solid
material is about 0.5 inch (1.27 cm.), the angle 56 should
be in the range of about 3 degrees to about 7 degrees. 1If,
on the other hand, the overall diameter of the solid
material is about 0.625 inch (1.59 cm.), the angle 56
should be in the range of about 6 degrees to about 10
degrees. For solid material having an overall diameter of
about 1.0 inch (2.54 cm.) the angle 56 should be in the
range of about 8 degrees to about 12 degrees.

Construction of the heater assembly 20 in accordance
with the foreqgoing provides efficient heat distribution
from the heating elements 36, 38 to the melting chamber 26
around substantially the entire perimeter of the latter.
The wall section 52, being thicker than the wall section
54, facilitates the distribution of heat to upper reaches
of the melting chamber 26 which are dispose:d somewhat
farther away from the heating elements 36, 38 than
underlying regions of the heating block 24 such as wall
section 54. Furthermore, the generally overall conical
configuration of the heating elements 36, 38 is
advantageous in that the forward end profile of the heating
block 24 can be reduced even though the forward end
portions of the heating elements 36, 38 extend upwardly
toward the melting chamber 26 and terminate at respective
locations approximately 180 degrees apart relative to the
melting chamber 26 as depicted in Fig. 6.

Preferably, electrical resistance wires within the
heating elements 36, 38 are constructed or arranged to
provide selected quantities of thermal energy per unit
length of the elements 36, 38 that vary along the
respective lengths of the elements 36, 38. 1In particular,
rear portions of the elements 36, 38 adjacent the rear end
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portion of the melting chamber 26 near the inlet 28 are
constructed to deliver greater heat output (per unit
length) than front portions of the elements 36, 38 adjacent
the front end portion of the chamber 26 near the outlet 30.
This construction facilitates melting the solid adhesive in
tthe rear end portion of the chamber 26 and reduces the
likelihood of overheating the molten adhesive during
passage through the front end portion of the chamber.
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The claims defining the invention are as follows:

1. A heater assembly for a hot melt adhesive applicator
comprising:

a heating block made of material having a relatively high thermal
conductivity, said heating block having a melting chamber with an inlet
and an outlet, said melting chamber having a central reference axis and a
truncated conical shape tapering toward said outlet along said reference
axis, said heating block having a pair of opposed conical compartments
tapering to a smaller configuration as said outlet of said melting
chamber is approached, one of said compartments being disposed along one
side of said chamber and the other of said compartments being disposed
along a second side of said chamber; and

a pair of elongated heating elements one of which is disposed in
one compartment and the other of which is disposed in the other
compartment, said heating elements having a conical external
configuration complemental to said compartments, said compartments and

K said heating elements having respective longitudinal axes lying in a
.0 common plane that extends toward said outlet at an angle in the range of
B 1 degree to 16 degrees relative to said reference axis.

. 2. The assembly of claim 1, wherein said longitudinal axes of
said heating elzments converge toward each other as said outlet is
approached.

3. The assembly of claim 1, wherein said heating elements each
have a rear ond portion which extends along said plane, wherein said
heating elements each have a rear end, and wherein a reference line
extending between said rear ends of said heating elements and along said
plane passes outside of said melting chamber.

4. The assembly of claim 1, wherein said angle is in the range of
3 degrees to 12 degrees.

5. The assembly of claim 1, wherein said heating elements include
electrical resistance wires ~onstructed to provide greater heat output
per unit length of said elements near the inlet of said melting chamber
than the heat output per unit length of said elements near the outlet of
said melting chamber.

~) .\l;(‘\ ®
Ny

<
516"/

K .L.

[
& RLF/1606h



- cocames =

_8-
6. A heater assembly for a hot melt adhesive applicator,
substantially as described herein with reference to the -accompanying
drawings. o

DATED this NINTH day of MARCH 1992

Minnesota Mining and Manufacturing Company

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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