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TITLE
MULTI-TEMPERATURE CONTACT APPLICATOR

BACKGROUND

[0001] Adhesive hot melt systems may include an applicator for applying a hot
melt adhesive onto a substrate. Conventional applicators include a supply block, an adapter and a
nozzle secured to the adapter. The nozzle may be formed as a die extruder assembly configured
as a contact-type nozzle to directly apply the hot melt adhesive to the substrate. That is, the die
extruder assembly does not discharge the hot melt adhesive over a gap onto the substrate. Rather,
the substrate is in contact with the hot melt adhesive as the substrate is fed by the die extruder
and the adhesive is discharged from the assembly.

[0002] In some applications, it is desirable to apply different materials to the
substrate. For example, it may be desirable to apply two materials that bond together on the
substrate. In a known application, a first material may be a low temperature material that
degrades at temperatures over 110 C, while the second material is a material that flows best at a
temperature of 150 C.

[0003] In current systems, the first and second materials are applied to the
substrate by different applicators. Thus, the first material may be applied first and the second
material may be applied after the first material. However, in these systems, the first material has
a propensity for being wiped off the substrate when the second material is applied by a contact
type nozzle or die assembly. To address this, the first material may be applied with a contact die
and the second material may be applied with a non-contact spray type nozzle (i.e., the second
material is discharged from the nozzle over a gap onto the substrate). However, this necessitates
two applicators and complicated handling of the substrate, as two passes are required. Further,
additional time is required to make the two passes. Further still, non-contact nozzles require a
slower line speed, compared to contact applications, to ensure a suitable application of the
material onto the substrate.

[0004] In addition, hot melt adhesives have a limited open or bond time, where
joining of two materials bonded by the hot melt adhesive can take place. The extra time and

space for two applicators is not optimal for this purpose.
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[0005] Accordingly, it is desirable to provide a single applicator that can apply
two separate and overlapping patterns of materials having different temperature parameters in a

single pass.

SUMMARY

[0006] According to one aspect, there is provided an applicator for applying two
materials onto a substrate. The applicator includes a central module configured to receive a first
material, a tee block configured to receive a second material, a pair of outer modules spaced
from and disposed on opposite sides of the central module, each outer module fluidically
connected to and configured to receive the second material from the tee block, and a slot die
assembly disposed in fluid communication and secured to the central module and the pair of
outer modules, the slot die assembly configured to receive the first and second materials from the
central and outer modules, respectively, and discharge the first material over a first width and the
second material over a second width greater than the first width.

[0007] Other objects, features, and advantages of the disclosure will be apparent
from the following description, taken in conjunction with the accompanying sheets of drawings,

wherein like numerals refer to like parts, elements, components, steps, and processes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a perspective view of an applicator according to an embodiment
described herein;

[0009] FIG. 2 is a top view of the applicator of FIG. 1, according to an
embodiment described herein,;

[0010] FIG. 3 is a front view of the applicator of FIG. 1, according to an
embodiment described herein,;

[0011] FIG. 4 is a rear view of the applicator of FIG. 1, according to an
embodiment described herein,;

[0012] FIG. 5 is a left side view of the applicator of FIG. 1, according to an
embodiment described herein,;

[0013] FIG. 6 is an exploded view of the applicator of FIG. 1, according to an

embodiment described herein,;



WO 2017/048935 PCT/US2016/051909

[0014] FIG. 7 is an exploded view of a first filter block according to an
embodiment described herein,;

[0015] FIG. 8 is a side view of the first filter block of FIG. 7 including hidden
lines;

[0016] FIG. 9 is a rear view of the first filter block of FIG. 7 including hidden
lines;

[0017] FIG. 10 is an exploded view a second filter block according to an

embodiment described herein,;

[0018] FIG. 11 is a side view of the second filter block of FIG. 10 including
hidden lines;

[0019] FIG. 12 is a front view of the second filter block of FIG. 10 including
hidden lines;

[0020] FIG. 13 is perspective view showing a front side of the second filter block
of FIG. 10;

[0021] FIG. 14 is an exploded view of a first service block according to an

embodiment described herein,;

[0022] FIG. 15 is a top view of the first service block of FIG. 14;

[0023] FIG. 16 is a cross-sectional view of the first service block taken at A-A in
FIG. 15;

[0024] FIG. 17 is an exploded view of a second service block according to an

embodiment described herein,;

[0025] FIG. 18 is a top view of the second service block of FIG. 17;

[0026] FIG. 19 is a cross-sectional view of the second service block taken at A-A
in FIG. 18;

[0027] FIG. 20 is a rear view of a tee block according to an embodiment

described herein;

[0028] FIG. 21 is a bottom view of the tee block of FIG. 20;

[0029] FIG. 22 is an exploded view of a slot die assembly according to an
embodiment described herein,;

[0030] FIG. 23 is an exploded view of a slot die assembly according to another

embodiment described herein,;
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[0031] FIG. 24 is a side view of the slot die assembly of FIG. 23;
[0032] FIG. 25 is a front view of the slot die assembly of FIG. 23; and
[0033] FIG. 26 is a rear transparent view of the slot die assembly of FIG. 23

showing an example of a material application pattern.

DETAILED DESCRIPTION

[0034] While the present disclosure is susceptible of embodiment in various
forms, there is shown in the drawings and will hereinafter be described one or more
embodiments with the understanding that the present disclosure is to be considered illustrative
only and is not intended to limit the disclosure to any specific embodiment described or
illustrated.

[0035] FIGS. 1-6 show different views of an applicator 10 according to an
embodiment described herein. Referring to FIGS. 1-6, the applicator 10 generally includes a
central module 12, a tee block 14, one or more outer modules 16 and a slot die assembly 18. A
first feed 20 may be connected to the central module 12 to deliver a first material M1 (see FIGS.
22 and 26, for example) to the central module 12 and a second feed 22 may be connected to the
tee block 14 to deliver a second material M2 (see FIGS. 22 and 26, for example) to the tee block
14.

[0036] The central module 12 is configured to receive the first material M1 via
the first feed 20. In one embodiment, the central module 12 may include a first filter block 24, a
first valve assembly 26 and a first valve manifold 28 (may also be referred to as a “first service
block™). The central module 12 may be formed having a larger surface area than conventional
modules or filter blocks so that excess heat may be radiated away. The first valve manifold 28
may have a separate, discrete first heat control point and is in contact with the slot die assembly
18 over a limited contact area, to reduce heat transfer between the slot die assembly 18 and the
central module 12. The first heat control point may include a first heating element 46 (see FIG.
14) to control a temperature of the first material M1. In one embodiment, the first material M1
may be a relatively low temperature material, for example, a material that degrades at
temperatures above 110 C. The first valve assembly 26 may be solenoid-actuated.

[0037] The tee block 14 is configured to receive the second material M2 via the

second feed 22. In one embodiment, the tee block 14 may be generally centrally located on the
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applicator 10, and is fluidically connected to the outer modules 16. In one embodiment, the tee
block 14 may be configured to equally split the second material M2 flow to the outer modules 16
by having equal chambers and flow resistance for each outer module 16. In one embodiment, the
second material M2 may be a relatively high temperature material having desired flow properties
at a temperature of about 150 C.

[0038] In one embodiment, the one or more outer modules 16 include a pair of
outer modules 16. Each outer module 16 may include a second filter block 30, a second valve
assembly 32 and a second valve manifold 34 (may also be referred to as a “second service
block™). The second material M2 may pass through a respective second filter block 30 and then
to a corresponding second valve manifold 34. Each second valve manifold 34 includes a separate
second heat control point. The second heat control point may include a second heating element
50 (see FIG. 17) to control a temperature of the second material. The second valve manifold 34
contacts the slot die assembly 18 over a contact area greater than the contact area between the
first valve manifold 28 and the slot die assembly 18. For example, in one embodiment, the
collective contact area between the second valve manifolds 34 and the slot die assembly 18 may
be approximately four to eight times greater than the contact area between the first valve
manifold 28 and the slot die assembly 18. The second valve assembly 32 may be solenoid-
actuated.

[0039] In one embodiment, the applicator 10 includes two outer modules 16
positioned on opposite sides of the central module 12. Further, the outer modules 16 may be
spaced from the central module 12 so that there is an air gap between each outer module 16 and
the central module 12 to reduce heat transfer between the modules 12, 16. That is, the air gap
may insulate adjacent modules 12, 16 from one another.

[0040] FIGS 7-9 show an exploded view, a side view and a rear view,
respectively, of the first filter block 24 according to an embodiment described herein. Referring
to FIGS. 7-9, the first filter block 24 is configured to receive the first material M1 through the
first feed 20. The first material M1 may be discharged from a first filter outlet 36 to the first
valve manifold 28.

[0041] FIG. 10 is an exploded view of the second filter block 20 according to an
embodiment described herein. FIGS. 11-13 show a side view with hidden lines, a front view with

hidden lines, and a perspective view of a front side of the second filter block 30. Referring to
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FIGS 10-13, the second filter block 30 includes a second filter inlet 38 configured to receive the
second material from the tee block 14. The second filter block 30 also includes one or more
second filter outlets 40 configured to discharge the second material to the second valve manifold
34.

[0042] FIGS. 14-16 show an exploded view, a top view and a cross-sectional
view of the first service block 28, according to an embodiment described herein. Referring to
FIGS. 14-16, the first service block 28 includes a first service block inlet 42 configured to
receive the first material M1 from the first filter block 24 and a first service block outlet 44
configured to discharge the first material M1 to the slot die assembly 18. A valve of the first
valve assembly 26 may selectively open and close a passageway between the first service block
inlet 42 and the first service block outlet 44 to control flow of the first material M1. The first
heating element 46 may also be disposed in the first service block 24.

[0043] FIGS. 17-19 are exploded, top and cross-sectional views, respectively, of
the second service block 34, according to an embodiment described herein. Referring to FIGS.
17-19, the second service block 34 includes a second service block inlet (not shown) formed in a
rear face configured to receive the second material M2 from the second filter block 30 and a
second service block outlet 48 configured to discharge the second material M2 to the slot die
assembly 18. In one embodiment, the second filter block 30 includes a plurality of second
service block outlets 48. Further, in one embodiment, a single second filter block inlet (not
shown) may feed the second material M2 to multiple second service block outlets 48 by way of
one or more internal passageways. One or more second valve assemblies 32 may selectively
open and close respective internal passageways between the second service block inlet and the
one or more second service block outlets 48 to control flow of the second material M2. The
second heating element 50 may also be disposed in the second service block 34.

[0044] FIGS. 20 and 21 are a rear view and a bottom view, respectively, of the tee
block 14, according to an embodiment described herein. Referring to FIGS. 20 and 21, the tee
block 14 includes the second feed 22 to receive the second material M2. The tee block 14 further
includes an internal channel 52 configured to deliver the second material M2 to tee block outlets
54. The tee block outlets 54 are fluidically connected to the second filter blocks 30 to deliver the
second material M2 to the second filter blocks 30.
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[0045] FIG. 22 is an exploded view of the slot die assembly according to an
embodiment described herein. The slot die assembly 18 generally includes an adapter 56 having
a shim package 58 and a die plate 60 secured thereto. The shims 58 are disposed between the
adapter 56 and the die plate 60. The slot die assembly 18 is secured to the central 12 and outer
modules 16 and fluidically connected thereto. A passive heat transfer device 62, such as an
isobar, may be disposed in the slot die assembly 18, for example, in the adapter 56, to provide a
generally even temperature in the slot die assembly 18 so that the second, high temperature
material M2, is not affected, or affected within a suitable tolerance, by the first, low temperature
material M1 in a central area of the slot die assembly 18, for example, a central area of the
adapter 56. By reducing or eliminating a cooling effect of the first material M1 on the second
material M2, the second material M2 may be maintained at a temperature providing desirable
flow properties (e.g., viscosity), and low flow or increased viscosity of the second material M2
resulting from cooling may be substantially avoided. The passive heat transfer device 62 may be
made of a thermally conductive metal or other material different from the material from which
the adapter 56 is made. Preferably, the passive heat transfer device 62 has a higher thermal
conductivity than the adapter 62. In addition, the passive heat transfer device 62 may transfer
heat from higher temperature regions of the slot die assembly 18 toward lateral outer ends of the
slot die assembly, which may otherwise be subjected heat loss at a higher rate than laterally
internal portions of the slot die assembly 18. Accordingly, a temperature at lateral outer ends of

the slot die assembly 18 may be maintained in a desirable range.

[0046] The second material M2 flows from the adapter 56 through the shim
package 58 and is distributed in fluid channels (indicated with a double arrow and reference
number 64) in the die plate 60 across a portion of a width of the slot die assembly 18.
Subsequently, the second material M2 may be discharged through a second slot 66 in one of the
shim plates 34. In one embodiment, the second slot 66 has a width so that the second material
may be equally presented to cover an entire width of a desired application pattern. In one
embodiment, a desired application pattern may have a width of, for example, 200 mm. However,
the present disclosure is not limited to such a configuration. For example, the second slot 66 may
include one or more fingers 172 (see FIG. 23) so as to form multiple second slots to provide a
different application pattern or be formed of a different width. That is, the second slot 66 may be

configured during manufacture to correspond to a desired application pattern.
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[0047] The first, low temperature, material M1 may be distributed in the channels
in the slot die assembly 18, for example, in the adapter 56 and the shim plates 58. In one
embodiment, the first material M1 is distributed at a position corresponding substantially to a
center of the desired application pattern and is discharged from a first slot 68 formed in a shim
plate of the shim package 58. For example, the first slot 68 may be formed as multiple first slots
to provide a different application pattern or be formed with a different width. That is, the first
slot 68 may be configured during manufacture to correspond to a desired application pattern. In
one embodiment, a width of the first material M1 does not exceed approximately 25% of the
width of the second material M2 applied to the substrate. Moreover, it is understood that the slot
die assembly 18 may be configured so that the first material is applied at a position offset from a
center of the application pattern. The first slot 68 may be separated from the second slot 66 by a
blank shim plate 70.

[0048] FIGS. 23-25 show different views of a slot die assembly 118 according to
another embodiment described herein. The slot die assembly 118 may include features similar to
those in the slot die assembly 18 described in the embodiments above. Accordingly, description
of features similar or identical to those in the embodiments above may be omitted. Further,
similar or identical features below may be referred to with the same terminology and or reference
numbers used in the embodiments above.

[0049] Referring to FIGS. 23-25, and in particular to FIGS. 23 and 25, shim
plates of a shim package 158 of the slot die assembly 118 may be formed similarly to the shim
plates of the shim package 58 of the slot die assembly 18. However, in the embodiment shown in
FIGS. 23-25, the shim plates of the shim package 158 may have a one or more cutout sections
170. In one embodiment, the cutout sections 170 may be formed at a discharge side (shown as a
lower end in FIGS. 23-25) along a portion of the width of the shim plates 158. Accordingly, the
shim plates 158 may vary in the height direction ‘H’ along the width direction ‘W’.

[0050] In addition, an adapter 156 of the slot die assembly 118 may also include
one or more cutout sections 174. In one embodiment, the cutout sections 174 are formed at the
discharge side of the slot die assembly 118 (shown as a lower end in FIGS. 23-25). Accordingly,
a dimension of the adapter 156 in the height direction ‘H’ may vary along the width direction
‘W’ of the adapter 156. In the embodiment shown in FIGS. 23-25, the cutout areas 170, 174 may
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provide adequate clearance for substrates having different heights being moved past the slot die
assembly 118.

[0051] Further, in the embodiment of FIGS. 23-25, the slot die assembly 118 may
include a recess 176. In one embodiment, the first valve manifold or service block 28 may be
positioned over the recess 176 such that only edge regions of the service block 28 are in contact
with the slot die assembly 118 at a surface of the slot die assembly 118 adjacent to the recess
176. Accordingly, a contact area between the first service block 28 and the slot die assembly 118
may be further reduced, and heat transfer between the first service block 28 and the slot die
assembly 118 may also be reduced. That is, in such an embodiment, further separation of the
different temperatures zones associated with the lower temperature central module 12 and the
higher temperature outer modules 16 may be provided by reducing heat transfer to the slot die
assembly 18. The recess 176 may be formed on one or more of the adapter 156, shim package
158 and die plate 160. Alternatively, the recess 176 may be formed in a surface of the first
service block adjacent to the slot die assembly 118.

[0052] In some embodiments, different temperature profiles may be desired. For
example, it may be desirable to limit heat transfer from the second service blocks 34 to the slot
die assembly 118. In such an embodiment, additional recesses (not shown) may optionally be
provided in the slot die assembly 118 at an area where the second service blocks 34 are mounted,
so as to provide a gap between a portion of the second service blocks 34 and the slot die
assembly 118. Accordingly, heat transfer between the second service blocks 34 and the slot die
assembly 118 may be further limited by reducing a contact area between the second service
blocks and the slot die assembly. Alternatively, the additional recesses may be formed in a
surface of the second service blocks 34 adjacent to the slot die assembly 18.

[0053] Conversely, in some embodiments, it may be desirable to further promote
heat transfer between one or more of the service blocks 28, 34 and the slot die assembly 118. In
such an embodiment, the recess 176, or additional recesses (not shown) may be sized so that the
first and/or second service blocks 28, 34 may be seated in the recess. This configuration
increases an area of surface contact, and thus, promotes additional heat transfer. Thus, in the
embodiment shown in FIGS. 23-25, heat transfer between the service blocks 28, 34 and the slot
die assembly 118 may be further controlled by controlling a surface contact area between the

service blocks 28, 34 and the slot die assembly as described above.
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[0054] FIG. 26 is a transparent rear view of the slot die assembly 118 of FIGS.
23-25. As shown in FIG. 26, internal fluid channels 164 may distribute the second material M2
in a width direction “W’ of the slot die assembly 118. In the embodiments above, the first and
second materials M1, M2 may be deposited onto a substrate in a desired application pattern P,
such as that shown in FIG. 26. However, it is understood that the pattern P shown in FIG. 26 is
only one example of a desired pattern, and other patterns P are envisioned and may be formed for
example, by controlling flow of the first and second materials M1, M2 in the applicator 10,
and/or forming first and second slots 66, 68 to have different sizes and positions in the shim
package 58, 158.

[0055] In the applicator 10 described in the embodiments above, the first material
Mlis kept separate from the second material M2 in the applicator 10 and only sees, or is in close
relation with the second material M2 while passing though the extrusion die. Due to the short
exposure time, heat transfer between the first material M1 and the second material M2 is limited,
such that the first material M1 is substantially not heated by the second material M2 and the
second material M2 is not cooled by the first material M1. Accordingly, degradation of the first
material M1 from undesired heating and low flow of the second material M2 from undesired
cooling by reduced or eliminated.

[0056] Within the slot die assembly 18 the first and second materials M1, M2 are
maintained separate from each other by a blank shim 70 in the shim package 58, 158. The shim
package 58, 158 allows different materials to flow onto the substrate at virtually the same
application point, separated only by about 0.020 inches (i.e., a thickness of the blank shim 70).
Accordingly, due to this small distance, precise start and cutoff of the first and second materials
M1, M2 may be realized in an application pattern P. Further, a closeness of a knife edge may
allow for crisp definition of a trailing edge of both materials. Different materials and altered
patterns from those described in the embodiments above may be achieved by varying extrusion
distance to provide a desired multi-pattern cutoff.

[0057] In the embodiments above, the first and second materials M1, M2 may be
applied simultaneously to the substrate by a single applicator in a single pass, while maintaining
the different materials at different desired temperatures. The first and second materials M1, M2
may be received and discharged from the applicator as fluids. The first material M1 may be

embedded in the second material M2 upon application to the substrate. The first and second
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materials M1, M2 may be used, for example, to bond an outer poly layer to an absorbent layer of
article, such a disposable hygiene product. By applying the first and second materials
simultaneously, with the contact type slot die assembly described herein, a faster process speed
may be realized than with non-contact type applicators. In addition, accumulation airborne
filaments, which may cause line stoppages, may be avoided.

[0058] All patents referred to herein, are hereby incorporated herein in their
entirety, by reference, whether or not specifically indicated as such within the text of this
disclosure.

[0059] In the present disclosure, the words “a” or “an” are to be taken to include
both the singular and the plural. Conversely, any reference to plural items shall, where
appropriate, include the singular.

[0060] From the foregoing it will be observed that numerous modifications and
variations can be effectuated without departing from the true spirit and scope of the novel
concepts of the present invention. It is to be understood that no limitation with respect to the
specific embodiments illustrated is intended or should be inferred. The disclosure is intended to

cover by the appended claims all such modifications as fall within the scope of the claims.
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CLAIMS

1. An applicator for applying two materials onto a substrate comprising:

a central module configured to receive a first material,

a tee block configured to receive a second material,

a pair of outer modules spaced from and disposed on opposite sides of the central
module, each outer module fluidically connected to and configured to receive the second
material from the tee block; and

a slot die assembly disposed in fluid communication with the central module and the pair
of outer modules and configured to receive the first and second materials from the central and
outer modules, respectively, the slot die assembly configured to discharge the first material over

a first width and the second material over a second width greater than the first width.

2. The applicator of claim 1, wherein the central module includes a first heat control

point to control a temperature of the first material.

3. The applicator of claim 1, wherein the central module include a first filter block

and a first valve manifold.

4. The applicator of claim 1, wherein each outer module of the pair of outer modules

includes a second heat control point to control a temperature of the second material.

5. The applicator of claim 1, wherein each outer module of the pair of outer modules

includes a second filter block and a second valve manifold.

6. The applicator of claim 1, wherein the slot die assembly discharges the second

fluid over an entire width of a desired application pattern.

7. The applicator of claim 6, wherein the slot die assembly discharges the first fluid

over a portion of the width of the desired application pattern.

12
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8. The applicator of claim 1, wherein the slot die assembly maintains the first and

second materials separate from one another.

0. The applicator of claim 1, wherein the slot die assembly discharges the first and

second materials simultaneously.

10.  The applicator of claim 1, wherein the first material is maintained at a first
temperature and the second material is maintained at a second temperature different from the

first temperature.

13



WO 2017/048935 PCT/US2016/051909

--REPLACEMENT SHEET-

113

s> Q= WA
) VR \/Atsili&
KV LA

I o o

FIG. 1

i > ]
R T S ’\\
Y \ -

i

SUBSTITUTE SHEET (RULE 26)



WO 2017/048935 PCT/US2016/051909

--REPLACEMENT SHEET-

2113

T 1

10
(TN

SUBSTITUTE SHEET (RULE 26)



WO 2017/048935 PCT/US2016/051909

--REPLACEMENT SHEET-

I3

22

FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2017/048935 PCT/US2016/051909

--REPLACEMENT SHEET-

4113
]
B S [=
/ dlo =
4 f c 0 /

TE
p
\

58
FIG. 5

SUBSTITUTE SHEET (RULE 26)



WO 2017/048935 PCT/US2016/051909

--REPLACEMENT SHEET-

513

0000

0000@

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/051909

6/13

--REPLACEMENT SHEET-

WO 2017/048935

SUBSTITUTE SHEET (RULE 26)



WO 2017/048935 PCT/US2016/051909

--REPLACEMENT SHEET-

7113
i-‘—j@
T “h |
ﬁl—luJ\J_Hu_ ' | g: T[a__#go\j)_j g
I X | G 1
| 1OQle ||% Olo
- IR AR )| L
S
[ -

@D

SUBSTITUTE SHEET (RULE 26)

FIG. 13

FIG. 10



WO 2017/048935 PCT/US2016/051909

--REPLACEMENT SHEET-

813
\

O ﬁl/ ©
< o7
) /. Q
Li 4 LL

\
=t
5
™

e 0%
> %

SUBSTITUTE SHEET (RULE 26)



WO 2017/048935 PCT/US2016/051909

--REPLACEMENT SHEET-

913

A

AN
FIG. 19

N
L~ M

FIG. 17

SUBSTITUTE SHEET (RULE 26)



PCT/US2016/051909

WO 2017/048935

--REPLACEMENT SHEET-

1013

SUBSTITUTE SHEET (RULE 26)



WO 2017/048935

--REPLACEMENT SHEET-

11713

(]
U

SUBSTITUTE SHEET (RULE 26)

PCT/US2016/051909

FIG. 22




WO 2017/048935 PCT/US2016/051909

--REPLACEMENT SHEET-

12/13 ~

SUBSTITUTE SHEET (RULE 26)

FIG. 23



WO 2017/048935

--REPLACEMENT SHEET-

PCT/US2016/051909

1313
i i = I
g |
q |0
g |
qd |9 ) _
Iu
o |4 L |
o O
| &
= 0 L. (=
[
g ) S
2 d |o
q |
gq |
A IE
il =
(.
O

EORG

@O Q,@

O
FIG. 24

SUBSTITUTE SHEET (RULE 26)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/051909

A. CLASSIFICATION OF SUBJECT MATTER

INV. BO5C9/06 BO5C11/10
ADD.

BO5C5/02

BO5C5/00

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

B. FIELDS SEARCHED

BO5C

Minimum documentation searched {classification system followed by classification symbols)

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

EPO-Internal, WPI Data

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2008/245298 Al (AYERS ANDREW S [US]) 1
9 October 2008 (2008-10-09)
paragraphs [0017] - [0019], [0023] -
[0024], [0028] - [0029], [0031]; figures
A US 2002/100513 Al (ZOOK JON € [US]) 1
1 August 2002 (2002-08-01)
abstract; figures
A WO 20117025603 Al (ILLINOIS TOOL WORKS 1
[US]; MCGUFFEY GRANT [US])
3 March 2011 (2011-03-03)
paragraphs [0005], [0015], [0019],
[0024], [0030], [0032], [0033],
[0046]; figures
A US 20127187145 Al (GOULD MARK A [US] ET 1
AL) 26 July 2012 (2012-07-26)
abstract; figures

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

See patent family annex.

* Special categories of cited documents :

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

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

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

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

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

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

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

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

'&" document member of the same patent family

Date of the actual completion of the international search

20 December 2016

Date of mailing of the international search report

03/01/2017

Name and mailing address of the ISA/

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

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

Fax: (+31-70) 340-3016

Authorized officer

Brévier, Frangois

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




INTERNATIONAL SEARCH REPORT

Information on patent famlly members

International application No

PCT/US2016/051909
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2008245298 Al 09-10-2008 BR PI0809914 A2 07-10-2014
CN 101678385 A 24-03-2010
CN 105728261 A 06-07-2016
EP 2144708 Al 20-01-2010
JP 5731191 B2 10-06-2015
JP 2010523317 A 15-07-2010
KR 20090129457 A 16-12-2009
RU 2009140972 A 20-05-2011
US 2008245298 Al 09-10-2008
WO 2008124367 Al 16-10-2008

US 2002100513 Al 01-08-2002 AT 425814 T 15-04-2009
DK 1226876 T3 06-07-2009
EP 1226876 Al 31-07-2002
ES 2323676 T3 23-07-2009
JP 5080425 B2 21-11-2012
JP 2002254005 A 10-09-2002
JP 2009028727 A 12-02-2009
PT 1226876 E 12-06-2009
US 2002100513 Al 01-08-2002

WO 2011025603 Al 03-03-2011 BR 112012003542 A2 08-03-2016
CN 102596426 A 18-07-2012
EP 2473288 Al 11-07-2012
JP 5695051 B2 01-04-2015
JP 2013503033 A 31-01-2013
US 2011052812 Al 03-03-2011
WO 2011025603 Al 03-03-2011

US 2012187145 Al 26-07-2012 CN 102686321 A 19-09-2012
EP 2485851 Al 15-08-2012
JP 5784025 B2 24-09-2015
JP 2013506555 A 28-02-2013
US 2012187145 Al 26-07-2012
WO 2011044029 Al 14-04-2011

Form PCT/ISA210 (patent family annex) (April 2005)




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

