wo 20207232525 A1 |0 0000 KO0 00 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property '

Organization
=

International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2020/232525 Al

26 November 2020 (26.11.2020) WIPO | PCT

(51) International Patent Classification:
F16K 31/524 (2006.01) F24D 19/00 (2006.01)
F16K 11/22 (2006.01) F24D 3/00 (2006.01)

(21) International Application Number:
PCT/CA2019/050673

(22) International Filing Date:
17 May 2019 (17.05.2019)

(25) Filing Language: English
(26) Publication Language: English

(72) Inventor; and
(71) Applicant: MACDUFF, Malcolm [CA/CA]; 666 Sumas
Street, Victoria, British Columbia V8T 456 (CA).

(74) Agent: ROY, Matthew et al.; GOWLING WLG (CANA-
DA) LLP, Suite 2600, 160 Elgin Street, Ottawa, Ontario
K1P 1C3 (CA).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

84

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 1IN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ, LA, LC,LK,LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: QUARTER-TURN PIN-VALVE ACTUATOR

FIG. 7

(57) Abstract: A quarter-turn pin valve actuator has a housing and a rotatable core configured to rotate about a central axis inside the
housing. The rotatable core has a two bearings mounted to roll in a circular path about the central axis. The actuator comprises a two-
position ramped roller plate that is displaced axially when the bearings are rolled a quarter turn. The actuator includes a push plate and
a spring disposed between the push plate and the ramped roller plate. The push plate has a central socket for receiving a pin of a pin
valve to which the actuator is connected. When the rotatable core is rotated, the bearings exert a force via the ramped roller plate on
the push plate which in turn displaces a pin of a pin valve to which the actuator is connected.

[Continued on next page]



WO 20207232525 AT | [I 00000000000 VA 0 OO

Published:

—  with international search report (Art. 21(3))

— in black and white; the international application as filed
contained color or greyscale and is available for download
Jrom PATENTSCOPE



10

15

20

25

WO 2020/232525 PCT/CA2019/050673

QUARTER-TURN PIN-VALVE ACTUATOR

TECHNICAL FIELD

[0001] The present invention relates generally to hydronic heating or cooling systems and, more

particularly, to manifolds having pin valves.
BACKGROUND

[0002] Hydronic heating or cooling systems deliver warm or cool liquid, e.g. water, through
conduits to heat or cool surfaces such as floors (radiant floor heating/cooling) or walls (radiant
wall heating/cooling). Some such systems have manifolds that include pin valves. These pin

valves are conventionally actuated using wax actuators.

[0003] In conventional manifolds, a wax actuator is placed over each pin valve forcing the pin
downward to close the valve. When the wax is heated, the pin valve opens. Constant power is
normally used to keep the wax heated, thereby allowing the valve to stay open. Normally, this
consumes approximately 1-3.5 watts of power. To close these valves, power is released, thereby
allowing the valve to close once the wax solidifies and expands. These wax valves can be made
either as normally open valves or as normally closed valves.  Yet a further drawback of wax
valves is that they are highly temperature-dependent, i.e. current wax actuators will not close if the

water temperature is too high.

[0004] In view of these various drawbacks, a new or improved pin valve actuator would be highly

desirable.
SUMMARY

[0005] The following presents a simplified summary of some aspects or embodiments of the
invention in order to provide a basic understanding of the invention. This summary is not an
extensive overview of the invention. It is not intended to identify key or critical elements of the
invention or to delineate the scope of the invention. Its sole purpose is to present some
embodiments of the invention in a simplified form as a prelude to the more detailed description

that is presented later.
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[0006] The present specification discloses a novel quarter-turn pin valve actuator. In general, and
as will be described in greater detail below, the actuator has a rotatable core with two bearings that
roll in a circular path about a central axis of rotation of the core. A two-position ramped plate is
displaced axially when the bearings are rolled a quarter turn. The displacement of the ramped

plate exerts force on a push plate which in turn displaces the pin of the pin valve.

[0007] An inventive aspect of the disclosure is a novel quarter-turn pin valve actuator comprising
a housing and a rotatable core configured to rotate about a central axis inside the housing. The
core has a two bearings mounted to roll in a circular path about the central axis. The actuator
comprises a two-position ramped roller plate that is displaced axially when the bearings are rolled
a quarter turn. The actuator includes a push plate and a spring disposed between the push plate
and the ramped roller plate. The push plate has a central socket for receiving a pin of a pin valve
to which the actuator is connected. When the rotatable core is rotated, the bearings exerts a force

via the ramped roller plate on the push plate which in turn displaces the pin of the pin valve.

[0008] Another inventive aspect of the disclosure is a manifold having a pin valve, the pin valve
including a pin that is moves axially to open or close the pin valve. The manifold further includes

a quarter turn pin valve actuator as described in the preceding paragraph.

[0009] Yet another inventive aspect of the disclosure is a method of operating a manifold using
the actuator described above. The method entails rotating the rotatable core inside the housing
about the central axis. Rotating the core causes two bearings mounted to the core to roll in a
circular path about the central axis. When the bearings are rolled a quarter turn causes a two-
position ramped roller plate to displace axially. The actuator includes a push plate and a spring
disposed between the push plate and the ramped roller plate. The push plate has a central socket
for receiving a pin of a pin valve. Displacing the push plate thus exerts a force on the pin of the

pin valve, thereby causing the pin to move between open and closed positions.
[0010] BRIEF DESCRIPTION OF THE DRAWINGS

[0011] These and other features of the disclosure will become more apparent from the description

in which reference is made to the following appended drawings.

[0012] Figure 1 is a frontal view of a manifold having a plurality of pin valves and quarter turn
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pin valve actuators.

[0013] Figure 2 is a frontal view of a manifold having a plurality of pin valves and quarter turn
pin valve actuators, showing two of the actuators disconnected from their respective valves to

show the exposed pins of the valves.
[0014] Figure 3 is an exploded view of the quarter-turn pin valve actuator.
[0015] Figure 4 is another exploded view of the quarter-turn pin valve actuator.

[0016] Figure 5 is a cross-sectional view of the quarter-turn pin valve actuator and further

showing the pin.
[0017] Figure 6 is a cross-sectional view of the quarter-turn pin valve actuator.

[0018] Figure 7 is a cross-sectional view of the manifold, four pin valves and four quarter-turn

pin valve actuators.
DETAILED DESCRIPTION OF EMBODIMENTS

[0019] The following detailed description contains, for the purposes of explanation, numerous
specific embodiments, implementations, examples and details in order to provide a thorough
understanding of the invention. It is apparent, however, that the embodiments may be practiced
without these specific details or with an equivalent arrangement. The description should in no way
be limited to the illustrative implementations, drawings, and techniques illustrated below,
including the exemplary designs and implementations illustrated and described herein, but may be

modified within the scope of the appended claims along with their full scope of equivalents.

[0020] Figures 1 and 2 depict a manifold generally designated by reference numeral 10. The
manifold 10 has a main conduit 12 (water supply tube) that includes an inlet 14 and an outlet 16.
The manifold 10 has a plurality of valves 20 disposed in a row along the main conduit 12 as shown
in the figures. In this example, there are four valves 20 arranged in-line with equal spacing
although the number, location and spacing of the valves 20 may be varied in other variants of the
manifold. Each valve is a pin valve having a pin that is displaceable to open and close the valve.

The valves 20 control the flow of fluid from the main conduit 12 through the four valve ports 22
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into supply lines, tubes or hoses (which are not shown) for delivery of the hydronic heating or

cooling fluid to, for example, different zones or rooms.

[0021] Each of the valves can be opened or closed independently. In the embodiment shown in
Figures 1-2, the valves 20 are pin valves. These valves can be opened or closed by axial

displacement of the pin inside the pin valve.

[0022] The manifold, when used in a hydronic heating or cooling system, can thus control the
flow of water or other such fluid to any one or more of the zones of the dwelling or building in
which the hydronic system is installed. The main conduit receives a heating or cooling liquid for

a hydronic heating or cooling system from an upstream source that is not shown in the figures.

[0023] As shown in Figures 1-2, the four valve ports 22 have threaded connectors 24 for
connecting to the supply lines, tubes or hoses. As shown in Figures 1 and 2, quarter-turn pin valve
actuators 30 are aligned with each of the valves 20 and valve ports 22. The quarter-turn pin valve
actuators 30 are mechanically connected to the valves 20 to enable the quarter-turn pin valve
actuators 30 to actuate the pins 26 of the pin valves 20. In the illustrated embodiment, the actuators

are threaded to externally threaded connectors 25 of the valves 20.

[0024] Figure 2 depicts two of the quarter-turn pin valve actuators 30 disconnected from their
respective pin valves 20. Figure 2 shows the pins 26 of the pin valves exposed. The pins 26 are
aligned axially with the quarter-turn pin valve actuators 30 and with the valve ports 22. The
quarter-turn pin valve actuators 30, valve ports 22 and pins 26 are orthogonal to the main conduit

12. The pins are slender and elongated structures.

[0025] Figures 3-6 depict a quarter-turn pin valve actuator 30 in accordance with one embodiment
of the present invention. In the embodiment depicted by way of example in Figures 3-6, the
quarter-turn pin valve actuator 30 has a housing formed in this example by a screw cap 32 and a
screw cap top 34. The screw cap 32 has external threads 33 and the screw cap top 34 has internal
threads 35 that mate with the external threads 33 of the screw cap 32. The screw cap 32 and the
screw cap top 34 are thus threaded together to form the housing of the actuator. Inside the housing
of the actuator is a rotatable core 36 which is designed to rotate about a central axis 38 of the

actuator. Note that the central axis of the actuator is the same axis that extends through the valve
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and valve port to which the actuator is connected. The rotatable core 36 has two bearings 40 (e.g.
roller bearings or ball bearings) mounted on a common axle 41 (e.g. a shaft or rod) to roll in a
plane that is perpendicular to the central axis. The two bearings 40 are configured to roll around
a circular path inside the housing that is centered about the central axis 38. The rotatable core 36
has a non-circular protrusion 42, e.g. a square driver or stem that is configured (i.e. shaped and
sized) to connect to a similarly shaped and sized socket 45 of a cross gear 44, handle or other
external device that mechanically controls the actuator. The rotatable core 36 also may have an
axially aligned cylindrical nub for supporting and aligning the rotatable core. Abutting the
bearings 40 is a ramped roller plate SO which may have a hole for receiving the cylindrical nub of
the rotatable core. The ramped roller plate in the illustrated embodiment is a two-position ramped
roller plate. The ramped portions 52 are disposed on one face. The ramped roller plate has a
central annular groove 54 on the other face. The central annular groove is sized and shaped to
receive a first end of a spring 60, e.g. a coil spring. The spring 60 is disposed (e.g. compressed)
between the roller plate 50 and a push plate 70. In the illustrated embodiment, the push plate 70
is a disk-shaped component having an annular groove 74 on one circular face for receiving a
second end of the spring 60. The push plate 70 has a central socket 72 on a second circular face
for receiving an end of the pin 26. The actuator has a locknut 80 or a mechanically equivalent
fastening device with internal threads to fasten the actuator to the external threads of the valve 20

via the externally threaded connectors 25 shown in Figure 2.

[0026] The quarter turn pin valve actuator is designed to operate with a four-position indicator
handle or cross gear or equivalent mechanical device. In other words, the quarter turn pin valve
actuator is designed to be manually turned (using a handle) or be used with a linear actuator device
that will index and automatically turn a cross gear. Alternatively, an individual motor mechanism

may be connected to each quarter turn actuator.

[0027] In operation, a rotation of the handle, cross gear or equivalent device 44 causes rotation
of the rotatable core 36 which in turn causes the two roller bearings 40 to roll around a circular
path defined by an interior annular slot inside the housing of the actuator 30. Rotation of the roller
bearings exerts a force on the two-position ramped roller plate 50 which causes the roller plate 50
to move axially (e.g. to move up/down). Note that the roller plate moves axially but does not turn.

The ramped roller plate moves axially (e.g. moves up/down) as the handle or cross gear turns. The
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ramped roller plate is displaced axially every time the handle or cross gear is rotated 90 degrees.
Thus, a further 90-degree rotation causes the ramped roller plate to return to its original position.
Accordingly, each successive 90-degree rotation (either in the same rotational direction or in the
opposite rotational direction) causes the ramped roller plate to move axially from a first position
(either open or closed) to a second position (either closed or open). The spring 60 has a spring
constant that is double that of the spring in the pin valve. Alternatively, the spring has a spring
constant greater than that of the spring in the pin valve. This enables the handle or cross gear to
always be able to rotate a quarter turn even if the pin valve is jammed. The pin valve may be
jammed because debris can sometimes cause the pin valves to not fully close. The spring 60 also
allows for flexibility in the pin height. If the pin height varies from one pin valve to another, the

spring 60 enables the actuator to adjust to accommodate the length of the pin.

[0028] Figure 7 is a cross-sectional view of the manifold 10, four pin valves 20 and four
quarter-turn pin valve actuators 30. In Figure 7, the valves 20 are shown in the open position,
i.e. with the pin 26 or “plunger” in its up position. Each valve 20 has a valve spring 21 that
mechanically biases the pin 26. As noted above, in one embodiment, the spring 60 has a spring

constant double that of the valve spring 21.

[0029] The novel actuator is not limited by temperature the way that wax actuators are. Unlike
wax actuators, which are unable to close if the water temperature is too high, the novel actuator

will continue to function at high temperatures.

[0030] The novel actuator also saves energy because energy is only used to open or close the
valves when used with a linear actuator device that will index and automatically turn or an
individual motor mechanism on each quarter turn actuator. This is far more energy-efficient than

wax actuators which draw current when idle.

[0031] This novel actuator also enables a novel method of actuating a pin valve of a manifold.
The method entails rotating a rotatable core of a quarter-turn pin valve actuator by ninety degrees
about a central axis thus defining a quarter turn. Rotating the core causes two bearings mounted
on axle connected to the core to roll in a circular path ninety degrees about the central axis. The
bearings axially displace a ramped roller plate which causes a push plate having a central socket

for receiving a pin of a pin valve to displace the pin of the pin valve.
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[0032] 1t should be understood that this exemplary embodiment represents only one way of
implementing this technology. In other words, many variations, modifications and refinements
may be made to the mechanisms presented herein without departing from the fundamental

inventive concept(s).

[0033] It is to be understood that the singular forms “a”, “an” and “the” include plural referents
unless the context clearly dictates otherwise. Thus, for example, reference to “a device” includes

reference to one or more of such devices, i.e. that there is at least one device. The terms

29 (13
2

29 (13
2

“comprising”, “having”, “including” and “containing” are to be construed as open-ended terms
(i.e., meaning “including, but not limited to,”) unless otherwise noted. All methods described
herein can be performed in any suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of examples or exemplary language (e.g. “such as”) is
intended merely to better illustrate or describe embodiments of the invention and is not intended

to limit the scope of the invention unless otherwise claimed.

[0034] While several embodiments have been provided in the present disclosure, it should be
understood that the disclosed systems and methods might be embodied in many other specific
forms without departing from the scope of the present disclosure. The present examples are to be
considered as illustrative and not restrictive, and the intention is not to be limited to the details
given herein. For example, the various elements or components may be combined or integrated in

another system or certain features may be omitted, or not implemented.

[0035] In addition, techniques, systems, subsystems, and methods described and illustrated in the
various embodiments as discrete or separate may be combined or integrated with other systems,
modules, techniques, or methods without departing from the scope of the present disclosure. Other
items shown or discussed as coupled or directly coupled or communicating with each other may
be indirectly coupled or communicating through some interface, device, or intermediate
component whether electrically, mechanically, or otherwise. Other examples of changes,
substitutions, and alterations are ascertainable by one skilled in the art and could be made without

departing from the inventive concept(s) disclosed herein.
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CLAIMS
1. A quarter-turn pin valve actuator for actuating a pin of a pin valve, the actuator comprising:
a housing;

a rotatable core disposed inside the housing and configured to rotate about a central axis;
two bearings mounted to roll in a circular path about the central axis;
a ramped roller plate that is displaceable axially when the bearings are rolled a quarter turn;

a push plate having a central socket for receiving a pin of a pin valve to which the actuator
is connected such that when the rotatable core is rotated, the bearings exert a force via the ramped

roller plate on the push plate which in turn displaces the pin of the pin valve.

2. The actuator of claim 1 wherein the ramped roller plate is a two-position ramped roller
plate.
3. The actuator of claim 1 or claim 2 comprising a spring disposed between the push plate

and the ramped roller plate.

4. The actuator of claim 3 wherein the push plate comprises an annular groove to receive one

end of the spring.

5. The actuator of claim 4 wherein the ramped roller plate comprises an annular groove to

receive another end of the spring.

6. The actuator of claim 5 wherein the spring has a spring constant double that of a spring in

the pin valve.

7. The actuator of claim 1 wherein the rotatable core comprises a non-circular protrusion

configured to connect to a similarly shaped and sized socket of a cross gear or handle.

8. The actuator of claim 1 wherein the rotatable core comprises an axle on which the bearings

are mounted.
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9. The actuator of claim 1 wherein the circular path around which the bearings roll is in plane

perpendicular to the central axis.

10. The actuator of claim 1 wherein the spring is a coil spring that is aligned with the central
axis.
11.  The actuator of claim 1 wherein the rotatable core has a cylindrical nub is aligned with the

central axis and wherein the cylindrical nub is configured to be received within a corresponding

hole in the ramped roller plate.

12. The actuator of any one of claims 1 to 11 wherein the housing comprises a screw cap and

a screw cap top fastened together by threads.

13. The actuator of claim 12 comprising a locknut to connect the screw cap to a threaded

connector of the pin valve.

14. A manifold comprising a pin valve and a quarter-turn pin valve actuator as claimed in any
one of claims 1 to 13, wherein the actuator is operatively connected to the pin valve to open and

close the pin valve.
15. A method of actuating a pin valve of a manifold, the method comprising:

rotating a rotatable core of a quarter-turn pin valve actuator by ninety degrees about a

central axis thus defining a quarter turn;

wherein rotating the core causes two bearings mounted on axle connected to the core to

roll in a circular path ninety degrees about the central axis; and

wherein the bearings axially displace a ramped roller plate which causes a push plate

having a central socket for receiving a pin of a pin valve to displace the pin of the pin valve.

16.  The method of claim 15 wherein rotating the rotatable core is performed by manually

rotating a handle connected to the rotatable core.

17. The method of claim 15 wherein rotating the rotatable core is performed by rotating a cross

gear connected to the rotatable core.
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18. The method of any one of claims 15 to 17 wherein the ramped roller plate exerts a force on

the push plate via a spring disposed between the push plate and the ramped roller plate.

-10 -



WO 2020/232525 PCT/CA2019/050673

117

10
16

§

22

)
= =5
e

22
FIG. 1

22

20

14

SUBSTITUTE SHEET (RULE 26)



WO 2020/232525 PCT/CA2019/050673

217

16

10

30

22

30

22

30

30
SIBEREINY

22

JJ26
-
ﬂ
S
FIG. 2

=
|

12)

26
20

14

SUBSTITUTE SHEET (RULE 26)



WO 2020/232525 PCT/CA2019/050673

317

35
42
52 )? F
40 41 36
34

37
FIG. 3

50

54
70 60

33
72

30

32

80

SUBSTITUTE SHEET (RULE 26)



PCT/CA2019/050673

WO 2020/232525

4]7

¥ "Old

SUBSTITUTE SHEET (RULE 26)



PCT/CA2019/050673

WO 2020/232525

5/7

9¢

vy —

)

3

<

# )

A\

gL

L




WO 2020/232525 PCT/CA2019/050673

6/7

Section A-A
FIG. 6

SUBSTITUTE SHEET (RULE 26)



WO 2020/232525

o

e [HHA
] 1P
N f
i i I
g N =\ V4
=N AN -2
F hNd] ) |
< RN N
) I
AN |

) e
=L ; ,

PCT/CA2019/050673

FIG. 7

SUBSTITUTE SHEET (RULE 26)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CA2019/050673

A. CLASSIFICATION OF SUBJECT MATTER

IPC: FI16K 31/524 (2006.01) , FI16K 11/22 (2006.01), F24D 19/00 (2006.01), F24D 3/00 (2006.01)

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)
IPC: F16K 31/524 (2006.01), FI6K 11/22 (2006.01), F24D 19/00(2006.01), F24D 3/00 (2006.01)

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

N/A.

Electronic database(s) consulted during the international search (name of database(s) and, where practicable, search terms used)

Questel/Orbit & Canadian Patent Database (Intellect).

Keywords: quarter*, valv*, manifold*, actuat*, hydronic*, rotat*, etc.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A US 8,555,926 B2 (MACDUFF, M. et al.) 15 October 2013 (15-10-2013)

*Whole document*

A WO 2010/083058 A1 (HAGLER, C.) 22 July 2010 (22-07-2010)

*Whole document*

A US 9,404, 664 B2 (JONSSON, U.) 02 August 2016 (02-08-2016)

*Whole document*

A US 9,803,876 B2 (MACDUFF, M. et al.) 31 October 2017 (31-10-2017)

*Whole document*

"W 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

“D” |document cited by the applicant in the international application

“E” |earlier application or patent but published on or after the international
filing date

“L” |document which 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)

“0” |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

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

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

ey

wy

g

Date of the actual completion of the international search
10 January 2020 (10-01-2020)

Date of mailing of the international search report
10 January 2020 (10-01-2020)

Name and mailing address of the ISA/CA
Canadian Intellectual Property Office

Place du Portage I, C114 - 1st Floor, Box PCT
50 Victoria Street

Gatineau, Quebec K1A 0C9

Facsimile No.: 819-953-2476

Authorized officer

Stephane Ouellette (819) 639-7882

Form PCT/ISA/210 (second sheet ) (July 2019)

Page 2 of 3




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT /C A2019 /050673
Patent Document Publication Patent Family Publication
Cited in Search Report Date Member(s) Date
US8555926B2 15 October 2013 (15-10-2013) US2012048381A1 01 March 2012 (01-03-2012)
WO02010083058A1 22 July 2010 (22-07-2010) US2010180954A1 22 July 2010 (22-07-2010)
US8467907B2 18 June 2013 (18-06-2013)

US2010217443A1 26 August 2010 (26-08-2010)
WO2010083057A1 22 July 2010 (22-07-2010)

US9404664B2 02 August 2016 (02-08-2016) US2011290328A1 01 December 2011 (01-12-2011)
CA2752479A1 26 August 2010 (26-08-2010)
CA2752479C 24 January 2017 (24-01-2017)
DE10705431T1 13 September 2012 (13-09-2012)
DE10705431T8 25 April 2013 (25-04-2013)
DE202010017775U1 23 July 2012 (23-07-2012)
DK2399078T3 23 November 2015 (23-11-2015)
EP2399078A2 28 December 2011 (28-12-2011)
EP2399078B1 19 August 2015 (19-08-2015)
ES2552942713 03 December 2015 (03-12-2015)
F120095151A 19 August 2010 (19-08-2010)
F1121579B 14 January 2011 (14-01-2011)
HRP20151140T1 04 December 2015 (04-12-2015)
HUE026471T2 30 May 2016 (30-05-2016)
P1.239907813 29 January 2016 (29-01-2016)
PT2399078E 25 November 2015 (25-11-2015)
S12399078T1 29 January 2016 (29-01-2016)

WO02010095093A2 26 August 2010 (26-08-2010)
WO02010095093A3 23 February 2012 (23-02-2012)

US9803876B2 31 October 2017 (31-10-2017) US2017102152A1 13 April 2017 (13-04-2017)
CA2908193A1 06 April 2017 (06-04-2017)
CA2908193C 19 December 2017 (19-12-2017)
CA2948712A1 06 April 2017 (06-04-2017)
CA2948712C 11 September 2018 (11-09-2018)
EP3180554A1 21 June 2017 (21-06-2017)
EP3180554A4 05 September 2018 (05-09-2018)
RU2667246C1 18 September 2018 (18-09-2018)
US2017321906A1 09 November 2017 (09-11-2017)
US10408468B2 10 September 2019 (10-09-2019)

WO2017059517A1 13 April 2017 (13-04-2017)

Form PCT/ISA/210 (patent family annex ) (July 2019) Page 3 of 3



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report

