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REMOVABLE MODULE SERVICE SEAT
BACKGROUND

The present disclosure relates generally to systems for dispensing hot melt
adhesive. More particularly, the present disclosure relates to service seats for dispense
modules having valves from which melted hot melt adhesive is applied.

Hot melt dispensing systems are typically used in manufacturing assembly lines to
automatically disperse an adhesive used in the construction of packaging materials such
as boxes, cartons and the like. Hot melt dispensing systems conventionally comprise a
material tank, heating elements, a pump and a dispenser. Solid polymer pellets are
melted in the tank using a heating element before being supplied to the dispenser by the
pump. Because the melted pellets will re-solidify into solid form if permitted to cool, the
melted pellets must be maintained at temperature from the tank to the dispenser. This
typically requires placement of heating elements in the tank, the pump and the dispenser,
as well as heating any tubing or hoses that connect those components. Furthermore,
conventional hot melt dispensing systems typically utilize tanks having large volumes so
that extended periods of dispensing can occur after the pellets contained therein are
melted. However, the large volume of pellets within the tank requires a lengthy period of
time to completely melt, which increases start-up times for the system. For example, a
typical tank includes a plurality of heating elements lining the walls of a rectangular,
gravity-fed tank such that melted pellets along the walls prevents the heating elements
from efficiently melting pellets in the center of the container. The extended time required
to melt the pellets in these tanks increases the likelihood of “charring” or darkening of the
adhesive due to prolonged heat exposure.

A service seat provides a secondary means for closing the valve within the
dispense module when the primary, dispensing valve seat is removed. For example, the
dispensing valve seat may be removed to perform maintenance, such as to clean debris or
char from a dispense orifice within the dispensing valve seat. Conventional dispense
modules have service seats that are configured to engage a transition section of the valve
stem that is used to actuate the dispense module. One such dispense module is disclosed
in U.S. Pat. No. 5,873,528 to Lewis et al. However, configuring the valve stem to engage
the service seat requires additional machining of the valve stem, which adds to the

expense of the valve stem.
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SUMMARY

According to one embodiment of the present disclosure, a fluid dispensing valve
comprises a module, a discharge tip, a valve stem and a movable service seat. The
module has a fluid inlet, a fluid outlet, and a fluid passage connecting the fluid inlet and
the fluid outlet. The discharge tip is removably mounted to the module and in fluid
communication with the fluid outlet. The valve stem extends into the fluid passage to
close-off the discharge tip. The movable service seat surrounds the valve stem within the
fluid passage between the discharge tip and the fluid inlet. The service seat is configured
to seal the fluid passage when the discharge tip is removed.

According to another embodiment of the present disclosure, a fluid dispensing
valve comprises a body, a tip cap, a valve stem, a floating seat, a spring and a lifter. The
body has a fluid passage. The tip cap is connected to the body so to be in fluid
communication with the fluid passage. The valve stem extends through the fluid passage
to the tip cap. The floating seat surrounds the valve stem within the fluid passage. The
spring is configured to bias the floating seat toward the fluid passage. The lifter is
disposed between the tip cap and the service seat and is configured to push the floating
seat away from the fluid passage.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of a system for dispensing hot melt adhesive.

FIG. 2 is a perspective view of a hot melt manifold shown in FIG. 1 coupled to
dispense modules having removable internal tip filters and service seats.

FIG. 3 is an exploded view of a dispense module of FIG. 2 showing a removable
tip filter and a service seat relative to a valve stem and a tip cap.

FIG. 4A is a cross-sectional view of the dispense module of FIG. 3 showing the
service seat in an open state.

FIG. 4B is a cross-sectional view of the dispense module of FIG. 3 showing the
service seat in a closed state with the tip filter and tip cap removed.

DETAILED DESCRIPTION

FIG. 1 is a schematic view of system 10, which is a system for dispensing hot melt
adhesive. System 10 includes cold section 12, hot section 14, air source 16, air control
valve 17, and controller 18. In the embodiment shown in FIG. 1, cold section 12 includes
container 20 and feed assembly 22, which includes vacuum assembly 24, feed hose 26,
and inlet 28. In the embodiment shown in FIG. 1, hot section 14 includes melt system 30,

pump 32, and dispenser 34. Air source 16 is a source of compressed air supplied to
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components of system 10 in both cold section 12 and hot section 14. Air control valve 17
is connected to air source 16 via air hose 35A, and selectively controls air flow from air
source 16 through air hose 35B to vacuum assembly 24 and through air hose 35C to
motor 36 of pump 32. Air hose 35D connects air source 16 to dispenser 34, bypassing air
control valve 17. Controller 18 is connected in communication with various components
of system 10, such as air control valve 17, melt system 30, pump 32, and/or dispenser 34,
for controlling operation of system 10.

Components of cold section 12 can be operated at room temperature, without
being heated. Container 20 can be a hopper for containing a quantity of solid adhesive
pellets for use by system 10. Suitable adhesives can include, for example, a thermoplastic
polymer glue such as ethylene vinyl acetate (EVA) or metallocene. Feed assembly 22
connects container 20 to hot section 14 for delivering the solid adhesive pellets from
container 20 to hot section 14. Feed assembly 22 includes vacuum assembly 24 and feed
hose 26. Vacuum assembly 24 is positioned in container 20. Compressed air from air
source 16 and air control valve 17 is delivered to vacuum assembly 24 to create a
vacuum, inducing flow of solid adhesive pellets into inlet 28 of vacuum assembly 24 and
then through feed hose 26 to hot section 14. Feed hose 26 is a tube or other passage sized
with a diameter substantially larger than that of the solid adhesive pellets to allow the
solid adhesive pellets to flow freely through feed hose 26. Feed hose 26 connects vacuum
assembly 24 to hot section 14.

Solid adhesive pellets are delivered from feed hose 26 to melt system 30. Melt
system 30 can include a container (not shown) and resistive heating elements (not shown)
for melting the solid adhesive pellets to form a hot melt adhesive in liquid form. Melt
system 30 can be sized to have a relatively small adhesive volume, for example about 0.5
liters, and configured to melt solid adhesive pellets in a relatively short period of time.
Pump 32 is driven by motor 36 to pump hot melt adhesive from melt system 30, through
supply hose 38, to dispenser 34. Motor 36 can be an air motor driven by compressed air
from air source 16 and air control valve 17. Pump 32 can be a linear displacement pump
driven by motor 36.

In the illustrated embodiment, dispenser 34 includes manifold 40 and dispensing
module 42. Hot melt adhesive from pump 32 is received in manifold 40 and dispensed
via module 42. Dispenser 34 can selectively discharge hot melt adhesive whereby the hot
melt adhesive is sprayed out outlet 44 of module 42 onto an object, such as a package, a

case, or another object benefiting from hot melt adhesive dispensed by system 10.
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Module 42 can be one of multiple modules that are part of dispenser 34. In an alternative
embodiment, dispenser 34 can have a different configuration, such as a handheld gun-
type dispenser. Some or all of the components in hot section 14, including melt system
30, pump 32, supply hose 38, and dispenser 34, can be heated to keep the hot melt
adhesive in a liquid state throughout hot section 14 during the dispensing process.

System 10 can be part of an industrial process, for example, for packaging and
sealing cardboard packages and/or cases of packages. In alternative embodiments,
system 10 can be modified as necessary for a particular industrial process application.
For example, in one embodiment (not shown), pump 32 can be separated from melt
system 30 and instead attached to dispenser 34. Supply hose 38 can then connect melt
system 30 to pump 32.

FIG. 2 is a perspective view of dispenser 34 of FIG. 1 comprising hot melt
manifold 40 coupled to dispense modules 42A and 42B, which include removable service
seats and filters of the present disclosure. In the embodiment shown, manifold 40
includes inlet ports for receiving melted hot melt adhesive from supply hose 38,
compressed air from air line 46 and control and power wires from conduit 47. Manifold
40 supplies both melted hot melt adhesive and compressed air to modules 42A and 42B.
Modules 42A and 42B includes module housings 48A and 48B, which are connected to
manifold 40 via fasteners 50A and 51A, and 50B and 51B, respectively. Modules 42A
and 42B also include tip plugs 53A and 53B, respectively. Module housing 48A
comprises valve body 52A, which is connected to tip cap 54A and actuation cap 56A.
Module housing 48B comprises valve body 52B, which is connected to tip plug 53B and
actuation cap 56B. Actuation caps 56A and 56B provide access to valve stems within
valve bodies 52A and 52B. Actuation caps S6A and 56B may also include vent ports (not
shown) for discharging compressed air from air line 46 used to actuate the valve stems.
Tip plugs 53A and 53B include discharge portions 58A and 58B, respectively, which
connect to tip caps 54A and 54B. Tip caps 54A and 54B include valve seats having
orifices that receive the tip of the valve stem.

Configured as such, compressed air from air line 46 actuates the valve stems to
open a hot melt fluid passageway from supply hose 38, through manifold 40 and module
housings 48A and 48B, to discharge portions 58A and 58B. The present disclosure
relates to service seats and filters that are positioned within module housings 48A and
48B to prevent debris, such as charred hot melt material from clogging or plugging

discharge portions S8A and 58B, or tip plugs 53A and 53B. Tip caps 54A and 54B can
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be removed from tip plugs 53A and 53B to enable the service seats to close dispense
modules 42A and 42B, thereby allowing access to the filters within valve bodies 52A and
52B while flow of material through dispense modules 42A and 42B is stopped.

FIG. 3 is an exploded view of dispense module 42A of FIG. 2 showing service
seat 60 and filter 61 surrounding valve stem 62. Module housing 48A includes valve
body 52A, which connects to tip plug 53A and actuation cap 5S6A. Valve body 52A
includes actuation portion 64 and valve portion 66. Actuation portion 64 includes slot 68,
air inlet port 70, air port 72 and air seal bore 73. Valve portion 66 includes adhesive inlet
port 74, valve passage 76 and adhesive seal bore 78. Seals 79A and 79B sit within seal
bores 73 and 78, respectively, to seal around valve stem 62. Valve stem 62 is configured
to extend through bore 81 in valve body 52A to intersect air port 72 and valve passage 76.

Tip plug 53A includes collar 80 and discharge portion 58A, through which lower
valve passage 82 is configured to extend to receive valve stem 62. Tip plug 53A further
includes seal 84, which is disposed in channel 86, to seal against valve passage 76.
Service seat 60 includes seat body 88, seal face 90, and seal 92, which are configured to
concentrically surround valve stem 62. Seat body 88 is configured to be disposed
between collar 80 and seal 79B within valve passage 76 such that seal face 90 engages
seat face 93 of lower valve passage 82. Filter 61 includes bearing 94, frame 96 and filter
media 98, which are configured to concentrically surround valve stem 62. Filter 61 is
configured to be positioned between service seat 60 and tip cap 54A within lower valve
passage 82. Tip cap 54A includes body 99 and seat 100, which includes orifice 102 that
aligns with valve stem 62. Body 99 couples to discharge portion 58A, while spring 104 is
positioned around valve stem 62 between service seat 60 and seal 79A.

Actuation cap 56A includes flange 106 and tower 108 in which spring 110 is
positioned. Flange 106 joins to actuation portion 64, such as by the use of fasteners, to
position spring 110 against piston 112, which is coupled to valve stem 62. Spring 110
maintains piston 112 and valve stem 62 in a downward position such that valve stem 62
engages seat 100 until dispense module 42A is actuated.

Slot 68 comprises a channel in which heads of fasteners S0A, 50B, 51A and 51B
(FIG. 2) are disposed when used to join module housing 48A to manifold 40 (FIG. 2). As
such, air inlet port 70 and adhesive inlet port 74 are pressed against discharge ports (not
shown) in manifold 40 (FIG. 2) to receive compressed air and molten hot melt adhesive,

respectively. Seals 116A and 116B, which can be embedded within channels in valve
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body 52A, are positioned around air inlet port 70 and adhesive inlet port 74, respectively,
to prevent leaking of fluids from between manifold 40 and module housing 48A.

Flange 106 of actuation cap 56A holds tower 102 in engagement with valve body
52A to bias spring 110 against piston 112. When assembled, collar 80 of tip plug 53A
holds discharge portion 58A in engagement with valve passage 76 of valve body 52A,
such as through a press fit, and body 99 of tip cap 54A is assembled to discharge portion
S8A of tip plug 53A, such as through a threaded engagement. Thus, seat 100, through
filter 61, pushes service seat 60 toward seal 79B, thereby compressing spring 104 and
moving seal face 90 away from seat face 93, as shown in FIG. 4A, to enable flow of
molten hot melt adhesive through valve passage 76 for operation of dispense module
42A. As shown in FIG. 4B, when tip cap 54A is removed, spring 104 pushes service seat
60 into engagement with seat face 93 to prevent molten hot melt adhesive from flowing
through module housing 48B so that maintenance can be performed on dispense module
42A.

FIG. 4A is a cross-sectional view of dispense module 42A of FIG. 3 showing
service seat 60 in an open state. FIG. 4A includes elements bearing the same reference
numerals as shown in FIG. 3.

Collar 80 of tip plug 53A is inserted into valve passage 76 and secured to module
housing 48A, such as via fasteners extending through flange 121. Body 99 of tip cap 54A
is secured to tip plug 53A, such as via a threaded engagement. Service seat 60, filter 61
and spring 104 are positioned around valve stem 62 between seal 79B and seat 100 of tip
cap 54A. Valve passage 76 includes shoulder 122 against which spring 104 pushes to
prevent engagement with seal 79B. Filter 61 includes bearing 94, frame 96 and filter
media 98, and is positioned within tip plug S3A. Frame 96 of filter 61 rests atop shoulder
124 in tip cap 54A. Filter media 98 extends from frame 96 to bearing 94. Bearing 94
forms a bore through which shaft 120 is allowed to travel to center valve stem 62 within
lower valve passage 82 for alignment with orifice 102. Filter media 98 may be reinforced
with struts (not shown) connecting frame 96 and bearing 94.

Service seat 60 rests atop bearing 94 such that seal face 90 axially aligns with seat
face 93. Seal 92 is positioned around shaft 120 within seat body 88 to inhibit flow of
molten hot melt adhesive through the inner diameter service seat 60. In various
embodiments, seal 92 may comprise an o-ring, a u-cup, or a v-packing. Spring 104 sits
atop seat body 88 and pushes against shoulder 122, thus allowing service seat 60 to float
between shoulder 122 and bearing 94. Once assembled, tip cap 54A holds service seat
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60, filter 61 and spring 104 in a fixed state during operation of dispense module 42A. In
other words, valve stem 62 is free to engage and disengage seat 100 without interference
from service seat 60, filter 61 and spring 104.

During operation of dispense module 42A, flow of compressed air from
compressed air source 16 (FIG. 1) to module housing 48B is controlled by controller 18
(FIG. 1) to actuate valve stem 62 for desired intervals, thereby dispensing a
corresponding amount of molten hot melt adhesive from orifice 102. Compressed air
from air inlet port 70 enters air port 72 and pushes piston 112 (FIG. 3) upwards (with
reference to FIG. 3) to compress spring 110 (FIG. 3). Through fastener 118 (FIG. 3),
valve stem 62 is moved upward so that tip 119 of valve stem 62 is lifted from seat 100.
This permits molten hot melt adhesive from adhesive inlet port 74 to flow from valve
passage 76 out of orifice 102 in tip cap 54A. Seal 79A surrounds shaft 120 of valve stem
62 within actuation portion 64 and prevents air from entering valve portion 66. Likewise,
seal 79B surrounds shaft 120 within valve portion 66 and prevents hot melt material from
entering actuation portion 64. After a dispensing operation is complete, controller 18
(FIG. 1) ceases flow of compressed air to inlet port 70, which enables spring 110 (FIG. 3)
to push valve stem 62 back into engagement with seat 100 to cut-off flow of molten hot
melt adhesive from module housing 48A.

Filter 61 is positioned in lower valve passage 82 to catch small particles of dust,
dirt, char and the like before they are allowed to reach seat 100 and potentially form a
clog. In particular, molten hot melt adhesive from inlet port 74 passes into valve passage
76, around service seat 60 and into lower valve passage 82. Within lower valve passage
82, the molten hot melt adhesive travels around the outer diameter of bearing 94, then
passes through filter media 98 and the inner diameter of frame 96. Thus, in the disclosed
embodiment of FIG. 3, filter 61 comprises an outside-in filter in which filtered matter is
prevented from entering filter 61 and is left outside of filter 61. From frame 96 the
molten hot melt adhesive passes into tip cap 54A and, depending on the position of tip
119, through orifice 102. Debris and particles screened-out by filter media 98 collect
within valve body 52A between filter media 98 and the surfaces of lower valve passage
82. Tip cap 54A is removed from valve body 52A to clean or replace filter media 98 and
remove collected particles from inside valve body 52A. With tip cap 54A removed,
service seat 60 is pushed by spring 104 into seat face 93 to prevent flow through dispense

module 42A.



10

15

20

25

30

WO 2014/143089 PCT/US2013/038588

FIG. 4B is a cross-sectional view of dispense module 42A of FIG. 3 showing
service seat 60 in a closed state. FIG. 4B shows dispense module 42A with tip cap 54A
(FIG. 3) and filter 61 (FIG. 3) removed. All other components of FIG. 4B include like-
numbered reference numerals as those of FIG. 4A. Valve body 52A is mounted to
manifold 40 (FIG. 2) and remains stationary as dispense module 42A is actuated. Tip
plug 53A remains attached to valve body 52A, such as via threaded fasteners (not shown)
extending through flange 121. Tip cap 54A is removed from tip plug 53A, such as by
disengaging mating threads (not shown) on tip cap 54A from threads 126.

During operation, valve stem 60 moves up and down (with reference to FIG. 4B)
to dispense molten hot melt adhesive from dispense module 42A. With tip cap 54A
removed, valve stem 60 is prevented from falling through valve passage 76 via
engagement of piston 112 (FIG. 3) with valve body 52A. However, filter 61 (FIG. 3) is
allowed to slide off of shaft 120 with tip cap 54A removed. Service seat 60 also slides
along shaft 120 under force from spring 104. Spring 104 thus expands between shoulder
122 and tip plug 53A, pushing seal face 90 of service seat 60 against seat face 93. Tip
plug 53A arrests movement of service seat 60 due to coupling to housing body 52A.
Engagement of seal face 90 and seat face 93 prevents molten hot melt adhesive from inlet
port 74 from passing through valve passage 76 into lower valve passage 82 within tip
plug 53A. In one embodiment, service seat 60 is fabricated from a resilient material to
facilitate sealing with seat face 93.

With tip cap 54A removed, filter 61 (FIG. 3) and orifice 119 in seat 100 of tip cap
54A (FIG. 3) can be cleaned of debris or clogging, or can be replaced with new of clean
parts. Molten hot melt adhesive is prevented from leaving dispense module 42A with
service seat 60 moved to a closed position. Thus, residual molten hot melt adhesive
within system 10 (FIG. 1) will not leak from dispense module 42A during maintenance
service. Alternatively, system 10 need not be completely shut down and cooled to a
temperature where the molten hot melt adhesive solidifies before a maintenance service
can be conducted. Service seat 60 and seat face 93 are positioned in close proximity to
inlet port 74. This minimizes the amount of molten hot melt adhesive that enters valve
body 52A, and maintains this molten hot melt adhesive closer to heated components of
system 10 (FIG. 1). This reduces the possibility of the molten hot melt adhesive within
dispense module 42A from solidifying before maintenance of filter 61 and tip cap 54A

can be completed.
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Service seat 60 is a separate component of dispense module 42A and can thus
removed from housing body 52A for cleaning or replacement. Furthermore, the presence
of movable service seat 60 simplifies the production of other components of dispense
module 42A. For example, a dedicated service seat need not be machined into tip cap
54A, tip plug 53A or housing body 52A. Further, shaft 120 of valve stem 62 need not be
machined to include features to close-off such a dedicated a service seat on tip cap 54A,
tip plug 5S3A or housing body 52A. Thus, manufacturing expense of dispense module 42
can be reduced.

While the invention has been described with reference to exemplary
embodiments, it will be understood by those skilled in the art that various changes may be
made and equivalents 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 situation or material to the teachings of the invention without departing from
the essential scope thereof. Therefore, it is intended that the invention not be limited to
the particular embodiments disclosed, but that the invention will include all embodiments

falling within the scope of the appended claims.
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CLAIMS:
1. A fluid dispensing valve comprising:
a module having:
a fluid inlet;
a fluid outlet; and
a fluid passage connecting the fluid inlet and the fluid outlet;
a discharge tip removably mounted to the module and in fluid
communication with the fluid outlet;
a valve stem extending into the fluid passage to close-off the discharge tip;
and
a movable service seat surrounding the valve stem within the fluid passage
between the discharge tip and the fluid inlet, the service seat
configured to seal the fluid passage when the discharge tip is
removed.
2. The fluid dispensing valve of claim 1 wherein the movable service seat is

biased to an open position by the discharge tip overcoming a spring force.

3. The fluid dispensing valve of claim 1 wherein the movable service seat
includes a seal that seals against the valve stem.

4. The fluid dispensing valve of claim 3 wherein the seal is selected from the
group consisting of: an o-ring, v-packings, and u-cups.

5. The fluid dispensing valve of claim 1 and further comprising a spring to
bias the movable service seat against the fluid passage.

6. The fluid dispensing valve of claim 5 wherein the fluid passage includes a
shoulder against which the spring biases the movable service seat.

7. The fluid dispensing valve of claim 5 and further comprising a shaft
extending between the movable service seat and the discharge tip, wherein the shaft
pushes the movable service seat away from the fluid passage when the discharge tip is
mounted to the module.

8. The fluid dispensing valve of claim 7 and further comprising a bearing
positioned between the shaft and the movable service seat.

0. The fluid dispensing valve of claim 7 and further comprising a filter
positioned between the shaft and the movable service seat.

10. The fluid dispensing valve of claim 1 wherein the movable service seat is

comprised of a resilient material.

10
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The fluid dispensing valve of claim 1 wherein the movable service seat is

separable from the valve stem and the module.

12.

13.

14.

A fluid dispensing valve comprising:

a body having a fluid passage;

a tip cap connected to the body so to be in fluid communication with the
fluid passage;

a valve stem extending through the fluid passage to the tip cap;

a floating seat surrounding the valve stem within the fluid passage;

a spring configured to bias the floating seat toward the fluid passage; and

a lifter disposed between the tip cap and the floating seat and configured to
push the floating seat away from the fluid passage.

The fluid dispensing valve of claim 12 wherein the lifter comprises:

an eleongate frame; and

filter media lining the elongate frame to prevent contaminants from
passing through the tip cap.

The fluid dispensing valve of claim 13 wherein the lifter further comprises

a bearing to guide the valve stem.

15.

comprises:

16.

17.

comprises:

18.

The fluid dispensing valve of claim 12 wherein the body further

a tip plug that partially defines the fluid passage; and

a shoulder along the fluid passage defined by the tip plug;

wherein the floating seat engages the shoulder when the tip cap is removed
from the body.

The fluid dispensing device of claim 15 wherein:

the tip plug is removable from the body; and

the floating seat is removable from the valve stem.

The fluid dispensing device of claim 15 wherein the floating seat

an annular body having:

an inner channel with a seal; and

an outer surface defining a seat face to engage the shoulder.
A fluid dispensing valve comprising:

a module body having:

11
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a fluid passage extending along an axis between a sealed first end
and an open second end; and
a fluid inlet intersecting the fluid passage between the sealed first
end and the open second end;
a tip cap coupled to the module body at the open second end, the tip cap
including a discharge orifice;
a valve stem comprising:
a shaft extending into the sealed first end and out of the open
second end; and
a tip for engaging the discharge orifice;
a filter positioned in the fluid passage and that extends from the tip cap;
a service seat positioned within the fluid passage adjacent the filter; and
a spring configured to push the service seat and filter against the tip cap.
The fluid dispensing valve of claim 18 wherein the filter comprises:
a frame seated on the tip cap;
a bearing; and
a filter element extending between the frame and bearing.
The fluid dispensing valve of claim 18 and further comprising:
a shoulder in the fluid passage;
wherein the filter pushes the service seat away from the shoulder when the
tip cap is assembled to the module body to permit fluid flow
through the fluid passage; and
wherein the spring is configured to push the service seat against the
shoulder when the tip cap is removed from the module body to

prevent fluid flow through the fluid passage.

12



PCT/US2013/038588

WO 2014/143089

1/5

35D

353\ r N—

FIG. 1



WO 2014/143089 PCT/US2013/038588

2/5




PCT/US2013/038588

WO 2014/143089

42A

—_— e — - — - — - - - - - - - - - - - - - - ———— —— —— —— Y — Y ————

/ 62
/ 120
v_/ 119
|
|
\

110
18—,
64\’
72 —

FIG. 3



WO 2014/143089

42A

4/5

V//ANN

PCT/US2013/038588

70
i%\

7

\é :l | SN—\\V7 /

i

—— 79B

——52A
60— @ 74
N —7 76
P - a8 ] E\\ 90
94— N ' 53A
66/' L ylm
e B — 120
61 | | N
L - 62
%/\54/\
= H :
5 \ 124
96
119
100
102

FIG. 4A



WO 2014/143089 PCT/US2013/038588

5/5
42A

T ——— T
ZB
% ; 79A
122 ]
L— 79B
104\ __/
\ [ W
88 —0)
\ T —bH2A
60 —o00 ] — @ (\\ 74
~—76
so— T oA E
121
| — 120
/ 62
126
82
\7\ 119

FIG. 4B



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2013/038588

A. CLASSIFICATION OF SUBJECT MATTER
BOSB 7/16(2006.01)i, BOSC 5/04(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
BOSB 7/16;, B67D 5/06, BOSB 7/24; BO5C 5/02; BO5B 1/26, BO5B 1/00; BOSC 11/10; BOSC 5/00;, BO5C 5/04

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KTPO internal) & Keywords: movable service seat, dispense module, removable, valve stem, discharge tip

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 5078325 A (JOSEPH C. WARYU et al.) 07 January 1992 1-20
See abstract, claim 1 and figures 1-6.

A WO 00-62941 A1 (NORDSON CORPORATION) 26 October 2000 1-20
See abstract, claim 1 and figures 1-2.

A US 6799702 Bl (JEFF L. MERCER et al.) 05 October 2004 1-20
See abstract, claims 1-3 and figures 2-8C.

A JP 11-267568 A (NORDSON CORP.) 05 October 1999 1-20
See abstract, claims 1-4 and figures 1-4.

A US 5255852 A (ADAM P. MORRISON) 26 October 1993 1-20
See abstract, claims 1-3 and figures 1-6.

|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priotity ¢claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination

means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report

24 Januaty 2014 (24.01.2014) 28 January 2014 (28.01.2014)
Name and mailing address of the [ISA/KR Authorized officer
Korean Intellectual Property Office
N 189 Cheongsa-to, Seo-gu, Daejeon Metropolitan City, KIM, Sung Gon
Y "~ 302-701, Republic of Korea

Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-8746

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2013/038588

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 5078325 A 07/01/1992 CA 2050669 C 19/03/1992
EP 0477005 A2 25/03/1992
EP 0477005 A3 13/05/1992
EP 0477005 Bl 31/05/1995
JP 03247123 B2 15/01/2002
JP 04-290568 A 15/10/1992
US 5078325 A 07/01/1992
US 5261610 A 16/11/1993

WO 00-62941 Al 26/10/2000 AU 2000-43452 Al 02/11/2000
DE 60006659 D1 24/12/2003
DE 60006659 T2 07/10/2004
EP 1169135 Al 09/01/2002
EP 1169135 Bl 19/11/2003
JP 2002-542020 A 10/12/2002

US 6799702 Bl 05/10/2004 None

JP 11-267568 A 05/10/1999 DE 69937265 D1 22/11/2007
DE 69937265 T2 10/07/2008
EP 0936000 A2 18/08/1999
EP 0936000 A3 02/05/2001
EP 0936000 Bl 10/10/2007
JP 04326620 B2 09/09/2009
US 6210141 Bl 03/04/2001

US 5255852 A 26/10/1993 None

Form PCT/ISA/210 (patent family annex) (July 2009)



	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 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report

