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(57) Claim
1. Apparatus for dispensing extruded beads of thermoplastic material,

comprising:

a dispenser formed with a substantially vertically oriented bore having an outlet for
gjecting thermoplastic material, and valve means movable with respect to said outlet
between an open position for permitting the discharge of thermoplastic material and a
closed position for preventing such discharge;

a nozzle mounted to xaid dispenser, said nozzle having a fluid path located
downstream of said valve means and extending from said dispenser outlet to a nozzle exit,
said fluid path including:

() substantially horizontally oriented distribution means having an inlet portion
communicating with said outlet of said dispenser for receiving thermoplastic material,
said distribution means having a cross sectional area;

(ii) a plurality of substantially vertically oriented discharge passageways each
having an inlet and a discharge outlet, the discharge outlets foiyaing the exit of the fluid
path, said discharge outlets of said discharge passageways being spaced laterally away
from said movable means and said bore, each of said inlets having a cross sectional area
which is smaller than said cross sectional area of said distribution means, said inlets of
said discharge passageways being located vertically above said distribution means;

(iii) transfer means for directing the thermoplastic material, against the influence
of gravity, from said distribution means into said inlets of said discharge passageways
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whereby thermoplastic material is retained in the distribution means and in the transfer
means of the fluid path, and the distribution means, the discharge passageways and the
transfer means remain in fluid communication when the movable valve means is in the
open position and when the movable valve means is in the closed position.
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METHOD AND APPARATUS FOR DISPENSING
MULTIPLE BEADS QOF VISCOUS LIQUID

Field of the Invention

‘This invention relates to a method and

 apparatus for dispensing multiple beads of viscous

liquid, and, more particularly, to a methed and
apparatus for dispensing multiple beads of hot melt
thermoplastic adhesive onto a substrate from closely
spaced nozzle tips which do not contact the substrate
wherein the beads can be dispensed, intermittently
without "cut off drool", i.e., the escépe of adhesive
in string or strand form from the dischg}ge outlet of

the nozzle tips when the flow of adhesive is intermit-

tently interrupted.

Background of the Invention

Many applications require the placement of a
number of closely spaced beads of viscous liquid such
as hot melt thermoplastic material. For example, in
securing the flaps of cartons or other paper products,
or in attaching the backing sheet to the non-woven
layer of a hygienic article, rows of closely spaced

hot melt adhesive beads are intermittently applied to
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such substrates to provide the desired bond. In
applications of this type, the problems which have
confronted designers include the accurate placement of
a large number of relatively thin beads in a small
area and a capability of turning on and off the flow
of such beads without "cut off drool", i.e., the
formation of elongated strands or strings after flow
of the material is terminated.

-One approach to the problem of locating a
number of thin beads in a small area is disclosed, for
example, in U.S. Patent Nos. 3,570,725 and 3,840,158.
In these patents, a number of dispensing devices or
guns each having a nozzle are oriented with respect to
a moving substrate such that each dispenser discharges
a separate bead onto a common target area. In the
3,570,725 patent, each dispenser or gun is fed by a
separate adhesive line, whereas the 3,§40,158 patent
discloses a number of small guns mounted to a common
source or manifold from which the adhesive is sup-
plied. The problem with systems of the type described
in these patents is that a relatively large amount of
hardware 1is required in order to supply adhesive to
the dispensers and provide controls for turning on and
off the dispensers to obtain intermittent application
of the adhesive beads. Additionally, the spacing

between adjacent beads is limited by the size of the
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dispensers, which, in many applications, produces a
wider spacing. between beads than is needed.

With respect to the problem of cut off drool
resulting from intermittent operation of adhesive
dispensers, systems have been proposed of the type
disclosed, for example, in U.S. Patent Nos. 4,687,137,
owned by the assignee of this invention. Patent No.
4,687,137 to Boger et al discloses an apparatus for
dispensing beads of thermoplastic adhesive onto the
non-woven layer of disposable diapers using a "coat
hanger" die nozzle comprising a pair of die halves
which together form channels for transmitting separate
streams of adhesive to discharge outleﬁs from which
the adhesive is extruded as beads onto a substrate.
While this apparatus can be operated intermittently
with minimal cut off drool, coat hanger die nozzles
are relatively expensive to produce and can c¢clog or
plug if the adhesive becomes cecntaminated with parti-
cles or the 1like. In the event of a clog, it is
time-consuming to disassemble and clean such coat
hanger dies.

Summary of the Invention

It is therefore among the objectives of this
invention to provide a method and apparatus for
dispensing multiple, parallel beads of viscous liquid
such as hot melt thermoplastic adhesive which is

inexpensive to construct and maintain, which 1is
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readily adapted for different bead spacings and bead sizes, and which substantially
eliminates cut off drool when intermittently dispensing viscous liquids.

There is disclosed herein apparatus for dispensing extruded beads of thermoplastic
material, comprising:

a dispenser formed with a substantially vertically oriented bore having an outlet for
ejecting thermoplastic material, and valve means movable with respect to said outlet
between an open position for permitting the discharge of thermoplastic material and a
closed position for preventing such discharge;

a nozzle mounted to said dispenser, said nozzle having a fluid path located
downstream of said valve means and extending from said dispenser outlet to a nozzle exit,
said fluid path including:

(i) substantially horizontally oriented distribution means having an inlet portion
communicating with said outlet of said dispenser for receiving thermoplastic material,
said distribution means having a cross sectional area;

(i) a plurality of substantially vertically oriented discharge passageways each
having an inlet and a discharge outlet, the discharge outlets forming the exit of the fluid
path, said discharge outlets of said discharge passageways being spaced laterally away
from said movable means and said bore, each of said inlets having a cross sectional area
which is smaller than said cross sectional area of said distribution means, said inlets of
said discharge passageways being located vertically above said distribution means;

(iii) transfer means for directing the thermoplastic material, against the influence
of gravity, from said distribution means into said inlets of said discharge passageways
whereby thermoplastic material is retained in the distribution means and in the transfer
means of the fluid path, and the distribution means, the discharge passageways and the
transfer means remain in fluid communication when the movable valve means is in the
open position and when the movable valve means is in the closed position.

There is further disclosed herein apparatus for dispensing extruded beads of
thermoplastic material, comprising:

a dispenser formed with a substantially vertically oriented bore having an outlet for
ejecting thermoplastic material, and means movable with respect to said outlet between an

[NALIBLL]0O140: LMM
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open position for permitting the discharge of thermoplastic material and a closed position
for preventing such discharge;

a nozzle body mounted to said dispenser, said nozzle body including:

(i) substantially horizontally oriented distribution means having an inlet portion
communication with said outlet of said dispenser for receiving thermoplastic material
wherein said distribution means includes a longitudinally extending distribution bore and a
feed passage interconnecting said outlet of said dispenser with said distribution bore, said
distribution bore having a cross sectional area;

(i) a plurality of substantially vertically oriented discharge passageways each
having an inlet and a discharge outlet, said discharge outlets of said discharge
passageways being spaced laterally away from said movable means and said bore and
longitudinally spaced along said distribution bore, said inlets of said discharge
passageways being located vertically above said distribution bore, each of said inlets
having a cross sectional area which is smaller than said cross sectional area of said
distribution bore;

(iii) transfer means formed in said nozzle body and effective to direct the
thermoplastic material, against the influence of gravity, from said distribution bore into
said inlets of said discharge passageways, wherein thermoplastic material is retained in
the distribution bore and in the transfer means after the movable means closes the
dispenser outlet.

There is further disclosed herein apparatus for dispensing a number of spaced,
extruded beads of thermoplastic material, comprising;:

a dispenser formed with a substantially vertically oriented bore having an outlet for
ejecting thermoplastic material, and valve means movable with respect to said outlet
between an open position for permitting the discharge of thermoplastic material
therethrough and a closed position for preventing such discharge;

a nozzle having a nozzle body mounted to said dispenser, said nozzle body having a
fluid path located downstream of said valve means and extending from said dispenser
outlet to a nozzle exit, the fluid path including an elongated, substantially horizontally
oriented distribution bore having a cross sectional area and a feed passage interconnecting
said distribution bore with said outlet of said dispenser;

[N:ALIBLL)00140:LMM
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said fluid path of said nozzle body including a plurality of substantially vertically
oriented discharge passageways each having an inlet portion and a discharge outlet, the
discharge outlets defining the exit of the fluid path, the discharge passageways being
spaced laterally from the dispenser bore and said movable valve means, each of said inlet
portions having a cross sectional area which is smaller than said cross sectional area of
said distribution bore and which is located vertically above said distribution bore;

said fluid path of said nozzle body including transfer means for directing the
thermoplastic material, against the influence of gravity, from said distribution bore into
said inlet portion of each of said discharge passageways, wherein thermoplastic material is
retained in the distribution bore and in the transfer means of the fluid path, and the
distribution, the discharge passageways and the transfer means remain in fluid
communication when the movable valve means is in the open position and when the
movable valve means is in the closed position.

There is further disclosed herein a nozzle for ejecting extruding beads of
thermoplastic material, comprising:

a dispenser formed with a substantially vertically oriented bore having an oulet for
ejecting thermoplastic material, and valve means movable with respect to said outlet
between an open position for permitting the discharge of thermoplastic material
therethrough and a closed position for preventing such discharge;

a nozzle body, said nozzle body having a fluid path located downstream of said
movable valve means and extending from said dispenser outlet to a nozzle exit, the fluid
path including an elongated, substantially horizontally oriented distribution bore having a
cross sectional area and a feed passage interconnecting said distribution bore with said
outlet of said dispenser;

said fluid path of said nozzle body further including a plurality of substantially
vertically oriented discharge passageways each having an inlet portion and a discharge
outlet, the discharge outlets defining the exit of the fluid path, said passageways being
spaced laterally from said bore and said movable valve means, each of said inlet portions
having a cross sectional area which is smaller than said cross sectional area of said
distribution bore and which is located vertically above said distribution bore;

[NALIBLLI00140:LMM
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said nozzle body being formed with transfer means for directing the thermoplastic
material, against the influence of gravity, from said distribution bore into said inlet
portion of each of said discharge passageways, whereby thermoplastic material is retained
in the distribution means and in the transfer means of the fluid path, and the distribution
bore, the discharge passageways and the transfer means remain in fluid communication
when the movable valve means is in the open position and when the movable valve means
is in the closed position.

There is further disclosed herein a nozzle for ejecting extruding beads of
thermoplastic material, comprising:

a dispenser formed with a substantially vertically oriented bore having an outlet for
ejecting thermoplastic material, and means movable with respect to said outlet between an
open position for permitting the discharge of thermoplastic material therethrough and a
closed position for preventing such discharge;

a nozzle body, said nozzle body being formed with an elongated, substantially
horizontally oriented distribution bore having a cross sectional area and a feed passage
interconnecting said distribution bore with said outlet of said dispenser;

said nozzle body being formed with a plurality of substantially vertically oriented
discharge passageways each having an inlet portion and a discharge outlet, said
passageways being spaced laterally from said bore and said movable means, each of said
inlet portions having a cross sectional area which is smaller than said cross sectional area
of said distribution bore and which is located vertically above said distribution bore;

said nozzle body being formed with transfer means for directing the thermoplastic
material, against the influence of gravity, from said distribution bore into said inlet
portions of each of said discharge passageways, whereby thermoplastic material is
retained in the distribution means and in the transfer means after the movable means
closes the dispenser outlet;

wherein said transfer means comprises a number of vertically upwardly angled
connector passages each having a lower end connected to said distribution bore and an
upper end connected to one of said inlet portions of said discharge passageways.

There is further disclosed herein a method of discharging a number of extruded
beads of thermoplastic material, comprising:

{N:\LIBLL]00140:LMM
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transmitting thermoplastic material from a dispenser outlet to a fluid path in a nozzle
via operation of a movable valve means which is movable with respect to the dispenser
outlet between an open position for permitting discharge of the material and a closed
position for preventing such discharge, the fluid path located downstream of the movable
valve means and including a distribution passage and a plurality of discharge passageways
having inlet and outlet portions;

directing the thermoplastic material vertically upwardly from the distribution
passage, against the influence of gravity, into the inlet portions of the plurality of
discharge passageways;

transmitting the thermoplastic material through the discharge passageways at a
higher velocity than the velocity at which the thermoplastic material is transmitted through
the distribution passage;

extruding a bead of thermoplastic material from the outlet portions of each of the
discharge passageways, whereby thermoplastic material is retained in the distribution
passage and in the discharge passageways of the fluid path after the movable valve means
closes the dispenser outlet, the distribution passage and the discharge passageways
remaining in fluid communication during extrusion when the dispenser outlet is open and
after extrusion when the dispenser outlet is closed.

There is still further disclosed herein a method of discharging a number of extruded
beads of thermoplastic material, comprising:

intermittently transmitting thermoplastic material from a dispenser outlet to a fluid
path in a nozzle via operation of a movable valve means which is movable with respect to
the dispenser outlet between an open position for permitting discharge of the material and
a closed position for preventing such discharge, the fluid path located downstream of said
movable valve means and including a distribution passage and a plurality of discharge
passageways having inlet and outlet portions;

directing the thermoplastic material vertically upwardly from the distribution
passage, against the influence of gravity, into the inlet portions of the plarality of
discharge passageways;

intermittently extruding a bead of thermoplastic material from each of the outlet
portions of the discharge passageways;

(N:\LIBLL]00140:LMM
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creating a back pressure upstream from the outlet of each of the discharge
passageways and downstream of the movable valve means, when the flow of
thermoplastic material therethrough is intermittently interrupted, to maintain the
thermoplastic material within the discharge passageways until flow of the thermoplastic
material is resumed, the distribution passage and the passageways remaining in fluid
communcation during extrusion when the dispenser outlet is open and after extrusion
when the dispenser outlet is closed.

The invention is predicated upon the concept of providing a flow path from the
valve mechanism of the dispensing device to the discharge outlet of a number of closely
spaced nozzle tips wherein the flow of adhesive can be intermittently interrupted without
creating leakage or cut off drool of adhesive from the nozzle tips. This is accomplished
by locating the outlet of the distribution bore or channel vertically below the inlet of each
of the discharge passageways, and by forming at least the inlet portion of the discharge
passageways with a smaller cross sectional area than that of the distribution bore or
channel. The vertical distance between the outlet of the distribution bore or channel and
the inlet of each discharge passageway substantially prevents adhesive upstream from the
nozzle tips from flowing into and through the nozzle tips to create cut off drool. The
reduced cross sectional area of the inlet portion of each discharge passageway creates a
back pressure in an upstream direction relative to the nozzle tips which substantially
prevents leakage of the adhesive remaining within the nozzle tips when the dispenser is
operated intermittently.

Brief Description of the Drawings
A preferred form of the present invention will now be exemplified with reference to
the

2 [NALIBLL]00140:LMM
r
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following description, taken in conjunction with the
accompanying drawings, wherein:

Fig. 1 is a schematic view in partial cross
section of the nozzle assembly of this invention
mounted to an adhesive dispenser:

Fig. 2 1is an enlarged view of the nozzle
assembly shown in Fig. 1;

Fig. 3 is an unassembled, schematic view in
partial cross section of the embodiment of the nozéle
assenbly shown in Figs. 1 and 2;

Fig. 4 1is a view similar to Fig. 2 of an
alternative embodiment of the nozzle agsembly wherein
the shim between the nozzle body and nozzle plate is
eliminated;

Fig. 5 is an unassembled, schematic view of
the nozzle assembly of Fig. 4; |

Fig. 6 is an unassembled, schematic view of
a still further embodiment of the nozzle assembly
herein;

Fig. 7 is a view similar to Fig. 4 except
with a modified nozzle body and shortened internal
adhesive flow passageway within the nozzle body:

Fig. 8 is a schematic view in partial cross
section of a further alternative embodiment of the
nozzle assembly hkerein; and

Fig. 9 is a side view in partial cross

section of the nozzle assembly of Fig. 8.
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Detailed Description of the Invention

Referring now to Figs. 1 and 2, an adhesive
dispenser 10 is illustrated of the type disclosed in
U.S8. Patent No. 5,027,976 to Scholl et al, owned by
the assignee of this invention, the disclosure of
which 1is incorporated by reference in its entirety
herein. The structural details of the dispenser 10
form no part of this invention, and are discussed
briefly herein for purposes of describing a supply of
adhesive to the various nozzle assemblies herein. As
shown in Fig. 1, the dispenser 10 includes a dispenser
body 12 which is supported on a mounting red 14 by a
mounting block 16. The dispenser body 12 is formed
with an adhesive passageway 18 connected by a line 20
to a source of heated, hot melt thermoplastic adhesive
(not shown). The adhesive passagewaf‘lS extends to
the base of the dispenser body 12 where an extension
22 1s located having an adhesive chamber 24 connected
to an adhesive discharge orifice 26.

A plunger 28 is located within the adhesive
passageway 18, and has a ball 30 at its lower end
which is shaped to engage a seat 32 mounted within the
extension 22 between 1its adhesive chamber 24 and
adhesive d&ischarge orifice 26. The plunger 28 is
axially movable within passageway 18 by operaticn of a
solenoid 34 which is mounted within the dispenser'body

12 by a sleeve 35, The solencid 34 is energized by an
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electric lead 36 connected by a line 38 from-a power
supply (not shown). 1In response to operation of the
solenoid 34, the plunger 28 is axially movable within
the adhesive passageway 18 between a closed position
shown in Fig. 1 wherein the ball 30 engages the seat
32 to prevent the passage of adhesive into the dis-
charge orifice 26, and an open position (not shown)
wherein the ball 30 disengages the seat 32 to permit
the flow ©of adhesive from the adhesive chamber 24 into
the adhesive discharge orifice 26.

Preferably, a heating element 40 1s mounted
near the base of the dispenser body 12 and is con-
nected by an electrical lead 42 to the power supply
line 38. An RTD (not shown) is carried within the
dispenser body 12 near the heating element 40 which is
effective to sense the temperature of the dispenser
body 12 thereat and permit adjustment of the current
to heating element 40 s& that the het melt adhesive
within the adhesive passageway 18 can be heated to the
desired temperatuxe.

In the embodiment of Figs. 1-3, a nozzle
assembly 44 1s mounted at the base of the dispenser
body 12 which comprises a nozzle body 46 and a nozzle
plate 48. The overall exterior configwuration of the
nozzle Pk=dy 46 and nozzle plate 48 1is preferably
similar to the T-bar nozzle disclosed in U.S. Patent

No. 5,027,976 to Scholl et al. Such exterior
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configuration of nozzle assembly 1is intended to
substantially prevent a change in temperature of the
hot melt adhesive at a point where it is discharged
from the discharge orifice 26 of the adhesive passage-
way 18 in dispenser body 12 to the outlets of the
nozzle plate 48 described below. This feature does
not constitute part of the present invention, and is

therefore not described herein.

~“As viewed in Figs. 1~3, the nozzle body 46
10 is formed with an upper flange 50 which abuts the
bottom wall of dispenser body 12 and 1is connected
thereto by screws 52. The terms "upper", "lower",
"top" and "bottom" are meant to refer to directions
. according to the position of the dispenser 10 as
depicted in the Figs. -and-are-not—to—-beconsidered—as-
. ——%%mé%iﬁg—43K>—use—4H;—d%speﬁser—%ﬁ%—%e;iﬁﬁk—paf%éea}afu«
—orxrientatien~ A cavity 54 is formed “in the upper
”i portion of nozzle body 46 which receives the extension
22 of dispenser body 12 such that the discharge
20 orifice 26 in the extension 22 aligns with a feed
e E passageway 56 formed in the nozzle body 46. Prefer-
. . ably, an O-ring 58 1is located at the bottom of the
e cavity 54 in nozzle body 46 to provide a seal with ﬁhe
extension 22. K contact plate 55 1is mounted by a
25 screw 57 to the base of nozzle body 46 to protect the

nozzle assembly 44 from abrasive contact with a

substrate. The nozzle assembly 44 is a "stand-off"
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assembly, 1i.e., it 1is not designed to <contact a
substrate, and it is therefore not intended that plate
55 necessarily ride atop the substrate during an
operating run but merely prevent contact with the
nozzle assembly 44 in the event the substrate should
ride upwardly toward the assembly 44.

In the embodiment of Figs. 1-3, the feed
passageway 56 forms part of an internal adhesive flow
path within nozzle body 46 which also includes a
connector bore 59 and an elongated, longitudinally
extending distribution slot or channel 60. The feed
passageway 56 extends substantially vertically down-

wardly within nozzle body 46 and intersects the

connector bore 59, which, in turn, extends substan-

tially horizontally from the feed passageway 56 to the
distribution channel 60. As best seen'in Fig. 3, dis-
tribution channel 60 1is substantially. horizontally
oriented, and extends inwardly from a face 64 of a
nozzle body 46 forming an elongated discharge outlet
66 thereat.

In the embodiment of Figs. 1-3, a shim 68 is
sandwiched between the inner face 64 of nozzle body 46
and an inner face 70 of the nozzle plate 48. Prefer-
ably, the nozzle plate 48 and shim 68 are formed with
bores 72 and 74, respectively, which receive an
alignment pin 76 carried by the nozzle body 46 for

purposes of properly positioning the nozzle plate 48
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and shim 68 with respect to the nozzle body 46. The
shim 68 1is a rectangular-shaped plate formed with. a
number of longitudinally spaced, vertically oriented
oval-shaped slots 78 each having a lower end 80 and an
upper end 82. Preferably, the cross sectional area of
each of the slots 78 in shim 68 is less than the cross
sectional area of the distribution channel 60. As
viewed in Fig. 1, when the shim 68 is mounted in
position between the nozzle body 46 and nozzle plate
48, the lower end 80 of each slot 78 in the shim 68
communicates with the outlet 66 of the distribution
channel 60 in nozzle body 46.

As viewed in Figs. 1-3, the nozzle plate 48
is a rectangular-shaped block which carries a number
of longitudinally spaced nozzle tips 84 each formed
with a throughbore 86 having an outlét 88. A number
of L-shaped discharge passages 90 are formed in nozzle
plate 48 each having an inlet portion 92 extending
substantially horizontally inwardly from the inner
face 70 of nozzle plate 48, and a vertical portion 94
extending perpendicularly to the inlet portion 92 and
connected to a throughbore 86 of one of the nozzle
tips 84. In the presently preferred embodiment, at
least the inlet portion 92 of each connector passage
90 has a smaller cross sectional area than that of the
distribution channel 60. With the shim 68 positioned

between the nozzle body 46 and nozzle plate 48, the
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inlet portion 92 of each connector passage 90-in the
nozzle plate 48 aligns with the upper end 82 of one of
the slots 78 within the shim 68.

The feed passageway 56, connector passage
59, distribution channel 60, slots 78 and discharge
passages 90 collectively form a flow path for the hot
melt adhesive between the discharge orifice 26 of the
dispenser extension 22 to the nozzle tips 84. As
described "~ in more detail below in connection with a
discussion of the operation of dispenser 10, this flow
path 1s particularly intended to eliminate cut off
drocl from the nozzle tips 84 when the dispenser 10 is

operated intermittently.

Embodiment of Figs. 4 and 5

With reference to Figs. 4 and‘S, an alterna-
tive embodiment of a nozzle assembly 96 +is illustrated
in which the shim 68 of Figs, 1-3 is eliminated, and a
nozzle body 46 and modified nozzle plate 100 are
provided. The structure in Figs. 5 and 6 which is
common to that of the above-described embodiment' is
identified with the same reference numerals in Figs. 5
and 6 as in Figs. 1-3.

The nozzle plate 100 of nozzle assembly 96
is identical to the nozzle platé 48 of Figs. 1-3,
except that an elongated, longitudinally extending

distribution slot 108 is formed in the nozzle plate 48



10

15

20

25

] -
which extends inwardly from its inner face 70. This
distribution slot 108 has a lower portion 110, and an
upper portion 112 within which the inlet portion 92 of
each connector passage 90 in nozzle plate 100 1is
located. Preferably, the cross sectional area of the
distribution slot 108 is less than that of the distri-
bution channel 60 in the nozzle body 46. The nozzle
body 46 and nozzle plate 100 mount directly to one
another, <1.e., the face 64 of nozzle body 46 contacts
the inner face 70 of nozzle plate 100, such that the
outlet 66 of distribution channel 60 in nozzle body 46
intersects the lower portion 110 of distribution slot
108. As best seen in Fig. 4, the outlet 66'of distri-
buticn channel 60 is located vertically beneath the
inlet portion 92 of each connector passage 90 so that
adhesive discharged into the distribuﬁion slot 108 of
nozzle plate 100 and travels vertically upwardly,
against the influence of gravity, into the connector

passages 90 of nozzle plate 100.

Embodiment of Fig. 6

A still further embodiment of a nozzle
assembly 114 is illustrated in Fig. 6 which comprises
a combination of the nozzle body 46 and nozzle plate
48 of Figs. 1 and 2, and a modified shim 116. The
shim 116 is a rectangular plate formed with an elon-

gated distribution slot 118 having an upper portion
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120 and a lower portion 122, instead of a nuinber of
oval, vertical slots 78 as in shim 68 of Figs. 1~3.
The distribution slot 118 preferably has a smaller
cross sectional area than that of the distribution
channel 60 in the nozzle body 46. With the nozzle

body 46 and nozzle plate 48 assembled, the lower
portion 122 of distribution slot 118 communicates with
the outlet 66 of distribution channel 60 in the same
relative position as with the 1lower portion 80 of
slots 78 in shim 68, and the upper portion 120 of
distribution slot 118 connects to the inlet portion 92
of each connector passage 90 in the nozzle plate 48.
See Fig. 3. Accordingly, the same type of flow path
for the adhesive is obtained in the nozzle assembly
114 of Fig. 6 as in the previously described embodi-
ments of Figs. 1-3 and 4-5, wherein tﬂé adhesive must
flow vertically upwardly against the . influence of
gravity in the course of passage between the nozzle

body 46 or 99 and into the connector passages 90 of

nozzle plate 48.

Embodiment of Fig. 7

Another embodiment of a nozzle assembly 130

is illustrated in Fig. 7 which includes the same

nozzle plate 100 of Figs. 4 and 5 mournted to a modi-

fied nozzle body 132. As mentioned above, the nozzle

body 46 of Figs. 1-6 has a

tapered, external



10

15

20

25

=10
configuration similar to that disclosed in U.S. Patent
No. 5,027,976 to Scholl et al, owned by the assignee
of this invention. The nozzle body 132 differs from
that design in that it does not have such a tapered
external configuration, except for an upwardly tapered
bottom surface 134 as depicted in Fig., 7. Addition-
ally, the nozzle body 132 is formed with an internal
adhesive flow path wherein the connector passage 59 of
the previous embodiments is eliminated. The internal
flow path of this embodiment includes a vertically
oriented supply passage 136 which intersects a longi-
tudinal, generally horizontally disposed distribution
channel 138 extending inwardly from the inner face 140
of nozzle body 132. This inner face 140 abuts the
face 70 of nozzle plate 100 so that the outlet 142 of
distribution channel 138 is connecteé to the lower
portion 110 of the distribution slot 108 in nozzle
plate 100. As in the previous embodiments, a vertical
flow path is thus created between the distribution
channel 138 in the nozzle body 132, and the inlet
portion 92 of each connector passage 90 in the nozzle
plate 100. Additionally, the cross sectional area of
the distribution channel 138 in the nozzle body 132 is
greater than the cross sectional area of the distribu-

tion slot in nozzle plate 100.
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Embodiment of Figs. 8 and 9 -

A still further embodiment of a nozzle
assémbly 150 is illustrated in Figs. 8 and 9 which has
a tapered external configuration similar to that
disclosed in U.S. Patent No. 5,027,976 to Scholl et
al, owned by the assignee of this invention. The
nozzle assembly 150 of this embodiment differs from
those described above in that no nozzle plate 48 or
100 1is employed. Instead, the nozzle assembly 150
includes a nozzle body 152 which directly mounts a
number of nozzle tips 84. The upper portion of nozzle
body 152, and its connection to the dispenser 12, are
identical to that described above in the previous
embodiments and the same reference numbers are used to
depict structure common to that described above.

As shown in Fig. 8, the discﬁarge orifice 26
of the dispenser 10 is connected to a feed passage 154
which extends vertically downwardly within nozzle body
152 at an angle, preferably of about 12°, with respect
to the longitudinal axis of the plunger 28 and dis-
charge orifice 26. The feed passage 154 is connected
at approximately the midpoint of a distribution bore
156 which extends longitudinally along the entire
length of the nozzle body 152. Plugs or dowels (not
shown) are brazed to the nozzle body 152 at each end

of the distribution bore 156 to form a seal thereat.
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The nozzle body 152 is formed with & number
of substantially vertically oriented discharge pas-
sageways 158 each having an inlet portion 160 and a
threaded outlet portion 162. Each of the threaded
outlet porticons 162 of the discharge passageways 158
mounts a nozzle tip 84 of the type described above.
The inlet portion 160 of each discharge passageway 158
is connected to one end of a connector bore 164.
These connector bores 164 extend from one face of the
nozzle body 152, where they are plugged by a rod or
dowel 166 brazed to the nozzle body 152, and intersect
the distribution bore 156. Each of +the connector
bores 164 extends vertically upwardly from the distri-
bution bore 156 to the inlet portion 160 of a dis-
charge passageway 158 at an angle of approximately 15°
relative to horizontal as viewed in Fié. 8. Adhesive
introduced from the feed passage 154 inteo the distri-
bution bore 156 therefore travels vertically upwardly
along the connector bores 164 to the inlet portion 160
of each discharge passageway 158. In the presently
preferred embodiment, both the connector bore 164 and
inlet portion 160 of discharge passageways 158 have a
smaller cross sectional area than the cross sectional

area of the distribution bore 156.
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Operation of Dispenser

An important aspect of this invention is a
capability to avoid the formation of "cut off drool"
from the nozzle tips 84, i.e., thin, elongated strands
or strings of adhesive, particularly when the flow of
adhesive from the dispenser 10 is alternately turned
on and off. It 1is believed that two structural
aspects of each of the nozzle assemblies 44, 96, 114,
130 and 150 herein account for the substantial elimi-
nation of cut off droocl in this invention. For
purposes of discussion, reference is made to the
nozzle assembly 44 depicted in Figs. 1 and 2, it being
understood that the nozzle assemblies 96, 114, 130 and
150 operate in essentially the identical manner.

As mentioned above, an adhesive flow path is
formed in the nozzle body 46 and ,ﬂézzle plate 48
between the discharge orifice 26 of extension 22 and
the discharge outlet 88 of each nozzle tip 84.
Adhesive is introduced into the feed passageway 56 of
nozzle body 46 from the extension 22 and flows through
the horizontal connector passage 59 into the elongated
distribution channel 60 at the face 64 of nozzle body
46. The adhesive is emitted from the outlet 66 of the
distribution channel 60 and flows vertically upwardly
along the individual slots 78 in the shim 68 to the
inlet portion 92 of each discharge passage 90 formed

in the nozzle plate 48. The adhesive then enters the
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vertical portion 94 of each discharge passage 90 and
is transferred vertically downwardly to the through-~
bore 86 of each nozzle tip 84. The adhesive is
ejected from the discharge outlet 88 of each nozzle
tip 84 to form a plurality of thin, closely spaced
extruded beads of adhesive (not shown).

When the flow of adhesive 1is terminated,
i.e., by moving the plunger 28 of adhesive dispenser
10 to a-. closed position against the seat 32, the
pressure applied to the adhesive stream to force it
through nozzle body 46 and nozzle plate 48 is elimi-
nated, but adhesive nevertheless remains along essen-
tially the entire flow path through the nozzle body 46
and nozzle plate 48 to each of the nozzle tips 84. It
is believed that leakage or drcoling of this adhesive
from the nozzle tips 84 is substantialiy eiiminated by
the construction of nozzle assembly 44 for several
reasons. First, the distribution channel 60 formed in
nozzle body 46 is located vertically below the inlet
portion 92 of each connector passage 90 in nozzle
plate 48. This same vertical flow path for the
adhesive is present in the nozzle assemblies 96, 114,
130 and 150 of Figs. 4-9. While a quantity of adhe-
sive remains in the feed passageway 56, connector
passage 59 and distribution channel 60 after the flow
of adhesive is terminated, such adhesive 1is effec-

tively prevented from flowing inte the connector
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passages 90 of nozzle plate 48 because it cannot
overcome gravity and flow vertically upwardly from the
distribution channel 60 into the connector passages
90.

Having prevented the flow of adhesive from
the feed passageway 56, connectcr passage 59 and
distribution channel 60 into the nozzle plate 48,
there nevertheless remains a quantity of adhesive
within each of the discharge passages 90 within nozzle
prlate 48 and at least a portion of the throughbore 86
in each of the nozzle tips 84. Escape or leakage of
this adhesive within the nozzle plate 48 is sub-
stantially prevented by forming the slots 78 in shim
68, and at least the inlet portion 92 of each connec-
tor passage 90 in nozzle plate 48, with smaller cross
sectional areas than that of the distribution channel
60. At constant pressure and flow rate[ﬂthe reduction
in cross sectional area of the slots 78 in shim 68 and
the inlet portion 92 of connectorxr passages 90, com-
pared to that of the distribution channel 60, results
in an increase in velocity of the adhesive as it is
transmitted from the nozzle body 46 to and through the
nozzle plate 48. For most adhesives, the “machine-
ability" or ability to shear is enhanced as velocity
is increased. By increasing the velocity of the
adhesive as it travels into and through the nozzle

plate .8, the adhesive streams flowing through each of
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the nozzle tips 84 are more readily and <cleanly
sheared when the flow of adhesive from the dispenser
10 is intermittently interrupted. As a result, such
adhesive streams within nozzle tips 84 tend to shear
at least some distance upstream from their discharge
outlets 88 thus producing a gap or space between the
adhesive and such discharge outlets 88.

The reduction in cross sectional area of the
inlet portion 92 of connector passages 90 in nozzle
plate 48, compared to the distribution channel 60 in
nozzle body 46, also creates a back pressure acting in
an upstream direction. This back pressure tends to
pull or draw the adhesive: within the nozzle tips 84
upstream from their discharge outlets 88, further pre-
venting any leakage of such adhesive when the flow
from dispenser 10 is terminated. Additionally, the
back pressure aids in producing an eveh distribution
of adhesive along the distribution channel 60 in
nozzle body 46 (Figs. 1-8), the distribution channel
138 of nozzle body 130 (Fig. 7), the distribution slot
108 in the nozzle plate 100 of nozzle assembly 96
(Figs. 4 and 5), the distribution slot 118 of the shim
116 of nozzle assembly 114 (Fig. 6), and, the distri-
bution bore 156 of nozzle assembly 150 (Figs. 8 and
9). Such even distribution of adhesive ensures that
substantially the same volume or quantity of adhesive

flows into each of the discharge passages 90 in nozzle
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plates 48 and 100 so that an extruded bead of adhesive
having substantially the same volume is emitted from
each nozzle tip 84.

As mentioned above, the nozzle assemblies
96, 114, 130 and 150 function in essentially the same
manner as described above in connection with nozzle
assefibly 44. In each embodiment, a flow path is
created wherein the adhesive must flow vertically
upwardly in the course of passage between the nozzle
body and nozzle plate. Additionally, a reduction in
the cross sectional area of the flow path 1is formed,
at least up to and through the discharge passageways,
so that the velocity of the adhesive 1is increased
through the nozzle plate to previde for better shear-
ing of the adhesive when flow from the dispenser 10 is

intermittently interrupted.

EXAMPLES

With reference to the embodiment of the
nozzle assembly 130 illustrated in Fig. 7, experiments
have been conducted with a nozzle body 132 and nozzle
plate 100 having the following dimensions. The supply
passage 130 has a diameter of .094 inches and the
distribution channel 138 connected to supply passage
136 1is preferably formed with a diameter of .094
inches. The nozzle plate 100 is formed with a distri-

bution slot 142 having a vertical height as depicted
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in Fig. 7 of .173 inches apd a depth of .030 "inches.
The distribution slot 142 is connected to the inlet
portion 92 of connector passage 90 within nozzle plate
100. This inlet portiom 92 has a diameter of .030
inches and connects to an outlet passage 94 having a
diameter of .040 inches. The outlet portion 94 of
connector passage 90 connects to the throughbore 86 of
nozzle tip 84. Preferably, the diameter of the
throughbore 86 and the discharge outlet 88 of nozzle
tip 84 is in the range of .018 to .021 inches. In the
embodiment of Fig. 7, the vertical distance from the
center of distribution channel 138 in nozzle body 132,
and the center of the inlet portion 92 of connector
passage 90, is .088 inches. It should be uﬁderstood
that the dimensions given above are approximate and
subject to variation due to tolerancesténd the 1like.

A nozzle assembly 130 with the above-identi-
fied dimensions has been run with each of the follow-

ing adhesive materials and application conditions.

EXAMPLE 1
Adhesive Type: Eastabond LT-8080
available from the
Eastman Kodak
Company of
Rochester, NY
Temperature: 350*F

Viscosity: 1450 cps
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Pressure: 450 psi -

Flow Rate: 192 grams per min.
EXAMPLE 2

Material Type: Eastabond A-3

(Eastman Kodak Co.)

Temperature: 350°F

Viscosity: 1250 cps

Pressure: 425 psi

Flow_Rate: 246 grams per min.
EXAMPLE 3

Material Type: 34-2750 available

from the National
Starch and Chemical
Corporation of
Bridgewater, NJ

Temperature: 350°F

Viscosity: 950 centipoise
Pressure: ' 500 psi

Flow Rate: 648 grams per min.

It has been observed that using the mate-
rials under the application conditions given above in
Examples 1-3, the nozzle assembly 130 is operated
intermittently with little or no formation of cut off
drool from the nozzle tips 84.

As noted in the exanmples given above, the
viscosity of the adhesive materials varied from 950
cps to 1450 cps. It is contemplated that adhesive
materials having a higher viscosity, such as rubber-
based adhesives with viscosities on the order of 2,000

cps, may require at least some modification of the
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dimensions of nozzle assembly 130. For examplé, it is
contemplated that higher viscosity in adhesives would
require an increase in the dimensions of the discharge
outlet 88 in nozzle tip 84, the diameter of the inlet
portion 92 of connector passage 90 and/or the depth of
distribution slot 142 in the nozzle plate 100 in order
to obtain the desired flow rate of adhesive through
the nozzle assembly 130 without creating cut off drool
during intermittent operation.

While the invention has been described with
reference to a preferred embodiment, it will be
understood by those skilled in the art that various
changes may be made and& eguivalents may be substituted
for elements thereof without departing from the scope
of the invention. In addition, many modifications may
be made to adapt a particular situatioﬁ or material to
the teachings of the invention without “departing from
the essential scope thereof. Therefore, it is in-
tended that the invention not be 1limited to the
particular embodiment disclosed as the best mode
contemplated for carrying out this invention, but that
the invention will include all embodiments falling

within the scopé of the appended claims.
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The claims defining the invention are as follows:

1. Apparatus for dispensing extruded beads of thermoplastic material,
comprising:

a dispenser formed with a substantially vertically oriented bore having an outlet for
ejecting thermoplastic material, and valve means movable with respect to said outlet
between an open position for permitting the discharge of thermoplastic material and a
closed position for preventing such discharge;

a nozzle mounted to said dispenser, said nozzle having a fluid path located
downstream of said valve means and extending from said dispenser outlet to a nozzle exit,
said fluid path including:

(i) substantially horizontally oriented distribution means having an inlet portion
communicating with said outlet of said dispenser for receiving thermoplastic material,
said distribution means having a cross sectional area;

(ii) a plurality of substantially vertically oriented discharge passageways each
having an inlet and a discharge outlet, the discharge outlets forming the exit of the fluid
path, said discharge outlets of said discharge passageways being spaced laterally away
from said movable means and said bore, each of said inlets having a cross sectional area
which is smaller than said cross sectional area of said distribution means, said inlets of
said discharge passageways being located vertically above said distribution means;

(iii) transfer means for directing the thermoplastic material, against the influence
of gravity, from said distribution means into said inlets of said discharge passageways
whereby thermoplastic material is retained in the distribution means and in the transfer
means of the fluid path, and the distribution means, the discharge passageways and the
transfer means remain in fluid communication when the movable valve means is in the
open position and when the movable valve means is in the closed position.

2. Apparatus for dispensing extruded beads of thermoplastic material,
comprising:

a dispenser formed with a substantially vertically oriented bore having an outlet for
ejecting thermoplastic material, and means movable with respect to said outlet between an
open position for permitting the discharge of thermoplastic material and a closed position
for preventing such discharge;

a nozzle body mounted to said dispenser, said nozzle bedy including:

(i) substantially horizontally oriented distribution means having an inlet portion
communication with said outlet of said dispenser for receiving thermoplastic material
wherein said distribution means includes a longitudinally extending distribution bore ard a
feed passage interconnecting said outlet of said dispenser with said distribution bore, said
distribution bore having a cross sectional area;

(i) a plurality of substantially vertically oviented discharge passageways each
having an inlet and a discharge outlet, said discharge outlets of said discharge

{N:\LIBLLj00140:LMM



10

15

20

25

30

35

31
passageways being spaced laterally away from said movable means and said bore and
longitudinally spaced along said distribution bore, said inlets of said discharge
passageways being located vertically above said distribution bore, each of said inlets
having a cross sectional area which is smaller than said cross sectional area of said
distribution bore;

(iii) transfer means formed in said nozzle body and effective to direct the
thermoplastic material, against the influence of gravity, from said distribution bore into
said inlets of said discharge passageways, wherein thermoplastic material is retained in
the distribution bore and in the transfer means after the movable means closes the
dispenser outlet.

3.  The apparatus of claim 2 in which said transfer means comprises a plurality of
vertically upwardly angled connector passages each having a lower end connected to said
distribution bore and an upper end connected to said inlets of said discharge passageways.

4.  Apparatus for dispensing a number of spaced, extruded beads of thermoplastic
material, comprising:

a dispenser formed with a substantially vertically oriented bore having an outlet for
gjecting thermoplastic material, and valve means movable with respect to said outlet
between an open position for permitting the discharge of thermoplastic material
therethrough and a closed position for preventing such discharge;

a nozzle having a nozzle body mounted to said dispenser, said nozzle body having a
fluid path located downstream of said valve means and extending from said dispenser
outlet to a nozzle exit, the fluid path including an elongated, substantially horizontally
oriented distribution bore having a cross sectional area ard a feed passage interconnecting
said distribution bore with said outlet of said dispenser; '

said fluid path of said nozzle body including a plurality of substantially vertically
oriented discharge passageways each having an inlet portion and a discharge outlet, the
discharge outlets defining the exit of the fluid path, the discharge passageways being
spaced laterally from the dispenser bore and said movable valve means, each of said inlet
portions having a cross sectional area which is smaller than said cross sectional area of
said distribution bore and which is located vertically above said distribution bore;

said fluid path of said nozzle body including transfer means for directing the
thermoplastic material, against the influence of gravity, from said distribution bore into
said inlet portion of each of said discharge passageways, wherein thermoplastic material is
retained in the distribution bore and in the transfer means of the fluid path, and the
distribution, the discharge passageways and the transfer means remain in fluid
communication when the movable valve means is in the open position and when the
movable valve means is in the closed position.

5.  The apparatus of claim 4 in which said transfer means comprises a number of
vertically upwardly angled connector passages each having a lower end connected to said

[N:ALIBLLJ00140: LMM
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distribution bore and an upper end connected to said inlet of one of said discharge
passageways.

6. The apparatus of claim 4 in which said discharge passageways are
longitudinally spaced along said distribution bore, each of said discharge passageways
having an outlet portion which mounts a nozzle tip.

7. A nozzle for ejecting extruding beads of thermoplastic material, comprising:

a dispenser formed with a substantially vertically oriented bore having an oulet for
ejecting thermoplastic material, and valve means movable with respect to said outlet
between an open position for permitting the discharge of thermoplastic material
therethrough and a closed position for preventing such discharge;

a nozzle body, said nozzle body having a fluid path located downstream of said
movable valve means and extending from said dispenser outlet to a nozzle exit, the fluid
path including an elongated, substantiaily horizontally oriented distribution bore having a
cross sectional area and a feed passage interconnecting said distribution bore with said
outlet of said dispenser; A

said fluid path of said nozzle body further including a plurality of substantially
vertically oriented discharge passageways each having an inlet portion and a discharge
outlet, the discharge outlets defining the exit of the fluid path, said passageways being
spaced laterally from said bore and said movable valve means, each of said inlet portions
having a cross sectional area which is smaller than said cross sectional area of said
distribution bore and which is located vertically above said distribution bore;

said nozzle body being formed with transfer means for directing the thermoplastic
material, against the influence of gravity, from said distribution bore into said inlet
portion of each of said discharge passageways, whereby thermoplastic material is retained
in the distribution means and in the transfer means of the fluid path, and the distribution
bore, the discharge passageways and the transfer means remain in fluid communication
when the movable valve means is in the open position and when the movable valve means
is in the closed position.

8. A nozzle for ejecting extruding beads of thermoplastic material, comprising:

a dispenser formed with a substantially vertically oriented bore having an outlet for
ejecting thermoplastic material, and means movable with respect to said outlet between an
open position for permitting the discharge of thermoplastic material therethrough and a
closed position for preventing such discharge;

a nozzle body, said nozzle body being formed with an elongated, substantially
horizontally oriented distribution bore having a cross sectional area and a feed passage
interconnecting said distribution bore with said outlet of said dispenser;

said nozzle body being formed with a plurality of substantially vertically oriented
discharge passageways each having an inlet portion and a discharge outlet, said
passageways being spaced laterally from said bore and said movable means, each of said

[N:ALIBLLIO0140:LMM
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inlet portions having a cross sectional area which is smaller than said cross sectional area
of said distribution bore and which is located vertically above said distribution bore;

said nozzle body being formed with transfer means for directing the thermoplastic
material, against the influence of gravity, from said distribution bore into said inlet
portions of each of said discharge passageways, whereby thermoplastic material is
retained in the distribution means and in the transfer means after the movable means
closes the dispenser outlet;

wherein said transfer means comprises a number of vertically upwardly angled
connector passages each having a lower end connected to said distribution bore and an
upper end connected to one of said inlet portions of said discharge passageways.

9. The apparatus of claim 7 in which said discharge passageways are
longitudinally spaced along said distribution bore, each of said discharge passageways
having an outlet portion which mounts a nozzle tip.

10. A method of discharging a number of extruded beads of thermoplastic
material, comprising:

transmitting thermoplastic material from a dispenser outlet to a fluid path in a nozzle
via operation of a movable valve means which is movable with respect to the dispenser
outlet between an open position for permitting discharge of the material and a closed
position for preventing such discharge, the fluid path located downstream of the movable
valve means and including a distribution passage and a plurality of discharge passageways
having inlet and outlet portions;

directing the thermoplastic material vertically upwardly from the distribution
passage, against the influence of gravity, into the inlet portions of the plurality of
discharge passageways;

transmitting the thermoplastic material through the discharge passageways at a
higher velocity than the velocity at which the thermoplastic material is transmitted through
the distribution passage;

extruding a bead of thermoplastic material from the outlet portions of each of the
discharge passageways, whereby thermoplastic material is retained in the distribution
passage and in the discharge passageways of the fluid path after the movable valve means
closes the dispenser outlet, the distribution passage and the discharge passageways
remaining in fluid communication during extrusion when the dispenser outlet is open and
after extrusion when the dispenser outlet is closed.

11. A method of discharging a number of extruded beads of thermoplastic
material, comprising:

intermittently transmitting thermoplastic material from a dispenser outlet to a fluid
path in a nozzie via operation of a movable valve means which is movable with respect to
the dispenser outlet between an open position for permitting discharge of the material and
a closed position for preventing such discharge, the fluid path located downstream of the

[N:\LIBLL]00140:LMM
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movable valve means and including a distribution passage and a plurality of discharge
passageways having inlet and outlet portions;

directing the thermoplastic material vertically upwardly from the distribution
passage, against the influence of gravity, into the inlet portions of the plurality of
discharge passageways;

extruding a bead of thermoplastic material from each of the outlet portions of the
discharge passageways;

increasing the velocity of the thermoplastic material in the course of movement from
the distribution passage through the discharge passageways so that when the flow of
thermoplastic material is intermittently interrupted, via operation of the movable valve
means, the extruded beads of thermoplastic materiai are sheared upstream from the outlet
portions of the discharge passageways, whereby thermoplastic material is retained in the
distribution passage and in the discharge passageways of the fluid path after the movable
valve means closes the dispenser outlet, the distribution passage and the passageways
remaining in fluid communication during extrusion when the dispenser outlet is open and
after extrusion when the dispenser outlet is closed.

12. The method of claim 11 in which said step of increasing the velocity of the
thermoplastic material comprises transmitting the thermoplastic material from the
distribution passage having a cross sectional area, into the inlet portion of each discharge
passageway which has a comparatively smaller cross sectional area.

13. A method of discharging a number of extruded beads of thermoplastic
material, comprising: :

intermittently transmitting thermoplastic material from a dispenser outlet to a fluid
path in a nozzle via operation of a movable valve means which is movable with respect to
the dispenser outlet between an open position for permitting discharge of the material and
a closed position for preventing such discharge, the fluid path located downstream of said
movable valve means and including a distribution passage and a plurality of discharge
passageways having inlet and outlet portions;

directing the thermoplastic material vertically upwardly from the distribution
passage, against the influence of gravity, into the inlet portions of the plurality of
discharge passageways;

intermittently extruding a bead of thermoplastic material from each of the outlet
portions of the discharge passageways;

creating a back pressure upstream from the outlet of each of the discharge
passageways and downstream of the movable valve means, when the flow of
thermoplastic material therethrough is intermittently interrupted, to maintain the
thermoplastic material within the discharge passageways until flow of the thermoplastic
material is resumed, the distribution passage and the passageways remaining in fluid

wy [N:\LIBLL]00140:LMM
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communcation during extrusion when the dispenser outlet is open and after extrusion
when the dispenser outlet is closed.

14. The apparatus of claim 1 in which said nozzle comprises:

a nozzle body mounted to said dispenser, said nozzle body being formed with said
distribution means which comprises a substantially horizontally oriented distribution
channel having a cross sectional area; and

a nozzle plate formed with said discharge passageways, said nozzle plate being
mounted to said nozzle body so that the inlets of said discharge passageways are located
vertically above said distribution channel in said nozzle body.

15. The apparatus of claim 14 in which said nozzle body is formed with a surface,
said distribution channel extending longitudinally along said nozzle body and inwardly
from said surface of said nozzle body, said distribution channel having an outlet at said
surface of said nozzle body.

16. The apparatus of claim 15 in which said transfer means comprises a shim
interposed between said nozzle body and said nozzle plate, said shim being formed with a
plurality of substantially vertically oriented slots, each slot having a lower end connected
to said outlet of said distribution channel and an upper end connected to said inlet of one
of said discharge passageways. .

17. The apparatus of claim 14 in which said transfer means comprises a shim
interposed between said nozzle body and said nozzle plate, said shim being formed with
an elongated, substantially horizontally oriented slot extending generally parallel with said
distribution channel, the slot having a lower side connected to said distribution channel in
said nozzle body and an upper side connected to the inlets of said discharge passageways
in said nozzle plate.

18. The apparatus of claim 14 in which said nozzle body is formed with a first
surface and said nozzle plate is formed with a second surface, the first and second
surfaces abutting one another, said transfer means comprising an elongated, substantially
horizontally oriented slot extending inwardly from said second surface of said nozzle plate
and having a lower side connected to said distribution channel in said nozzle body and an
upper side connected to the inlets of said discharge passageways.

19. The apparatus of claim 4 in which said nozzle body is formed with a surface,
the distribution bore comprising an elongated, substantially horizontally oriented
distribution channel extending longitudinally along said nozzle body and inwardly from
said surface of said nozzle body, said distribution channel having an outlet at said surface

of said nozzle body.

20. The apparatus of claim 19 in which said discharge passageways are formed in

a nozzle plate, the nozzle plate being mounted to said nozzle body so that the inlet

portions of said discharge passageways are located vertically above said distribution
channel.

—
G
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21. The apparatus of claim 20 in which said transfer means comprises a shim
interposed between said nozzle body and said nozzle plate, said shim being formed with a
plurality of substantially vertically oriented slots, each slot having a lower end connected
to said outlet of said distribution channel and an upper end connected to the inlet portions

5 of said discharge passageways.

22. The apparatus of claim 19 in which said fluid path further includes a vertically
oriented feed passage adapted to connect to the dispenser outlet to receive thermoplastic
material, and a connector passageway which interconnects said feed passage with said
distribution channel.

10 23. The apparatus of claim 20 in which said transfer means comprises a shim
interposed between said nozzle body and said nozzle plate, said shim being formed with
an elongated, substantially horizontally oriented slot extending generally parallel with said
distribution channel, the slot having a lower side connected to said distribution channel in
said nozzle body and an upper side connected to said inlet portions of said discharge

15 passageways.

24. The apparatus of claim 20 in which said nozzle body is formed with a first
surface and said nozzle plate is formed with a second surface, the first and second
surfaces abutting one another, said distribution channel extending inwardly from said first
surface of said nozzle body, said transfer means comprising an elongated, substantially

20 horizontally oriented slot extending inwardly from said second surface of said nozzle plate
and having a lower side connected to said distribution channel in said nozzle body and an
upper side connected to the inlet portions of said discharge passageways.

25. An apparatus for dispensing extruded beads of thermoplastic material, the
apparatus being substantially as hereinbefore described with reference to the

25 accompanying drawings.

Dated 1 February, 1995

Nordson Corporation
o Patent Attorneys for the Applicant/Nominated Person

.l SPRUSON & FERGUSON
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