wo 2016/054449 A1 [N NPF0 0 00O O O

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/054449 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

7 April 2016 (07.04.2016) WIPOIPCT
International Patent Classification: (81)
HOIR 4/36 (2006.01)

International Application Number:
PCT/US2015/053607

International Filing Date:
1 October 2015 (01.10.2015)

Filing Language: English
Publication Language: English
Priority Data:

62/058,329 1 October 2014 (01.10.2014) US

Applicant: HUBBELL INCORPORATED [US/US]; 40
Waterview Drive, P. O. Box 1000, Shelton, CT 06484-
1000 (US).

Inventors: BECK, Alan, Douglas; 6502 Lantana, Liberty
Township, OH 45044 (US). SPARKS, Benjamin, Her-
man; 72 Pebble Brook Lane, Apt. B, Hamilton, OH 40511
(US). BAKER, Barry, Lynn; 1438 Woodbury Glen Drive,
Amelia, OH 45102 (US).

Agents: HEPNER, Kyle, G. et al.; Michael Best &
Friedrich LLP, 601 Pennsylvania Avenue, NW, Suite 700
South, Washington, DC 20004 (US).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
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 (uniess 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).

Published:

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

(54) Title: PRESSURE PAD FOR SCREW AND BREAKAWAY PRESSURE SCREW

(57) Abstract: A fastener used to secure an electrical conductor includes a head, a shaft, and a pressure pad. The head has an inner
surtace for receiving a drive tool. The shaft has an outer surface including a threaded portion. The pressure pad can include a surface
feature. The pressure pad can also be releasably, rotationally-fixed to the shaft through a breakaway portion.



WO 2016/054449 PCT/US2015/053607

PryussUrE PAD FOR SCREW AND BREAKAWAY PRESSURE SCREW

RELATED APPLICATIONS

{G001] This application is based on provisional application Scrial No. 62/058,329, filed
October 1, 2014, the disclosure of which is incorporated herein by reference in its entirety.
FIELD

[0002] Various exemplary embodiments discussed herein are directed to a
pressure pad for a fastener and also to shearable fasteners having one or more
breakaway features,

BACKGROUND

I0003] Flectrical connectors are used in a variety of environments to connect and
transfer electrical power to or from one or more conductors. A primary and one or
more tap conductors are physically and electrically connected to a structure, such as
a distribution block, terminal lug, splice, or other connector. Power is transferred
from the primnary conductor to the tap conductors. Certain connectors utilize a
fastener to apply a compression force to attach and retain a conductor.

SUMMARY

[0004] According to an exemplary embodiment, a fastener includes a head, a
shaft, and a pressure pad. The head has an inner surface for receiving a drive tool.
The shafi has an outer surface that includes a threaded portion. The pressure pad has

a surface feature for contacting a conductor.
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[0008]  According to another exemplary embodiment, a fastener includes a head, a
shaft, and a pressure pad. The head has an inner surface with a first socket for
receiving a drive tool. The shaft has an outer surface with a threaded portion. The
pressure pad has a breakaway portion with a torque lmit connecting the pressure
pad to the shaft.

I0006] According to another exemplary embodiment, a fastener includes a head
having an inner surface with a first socket for receiving a drive tocl and a shaft
having an outer surface including a threaded portion. A shearable section is
positioned between the head and the shaft. The shearable section has a first torque
limit. A pressure pad has a surface feature and a breakaway portion with a second
torgue limit connecting the pressure pad to the shaft.

[C007]  According to ancther exemplary embodiment, an electrical connector
includes a body having a first aperture for receiving a conductor and a second
aperture having a thread for receiving a fastener. A fastener positioned in the second
aperture. The fastener includes a head having an inner surface with a first socket for
receiving a drive tool and a shaft having an outer surface with a threaded portion. A
shearable section is positioned between the head and the shaft having a first torque
limit, The fastener also includes a pressure pad having a surface feature and a
breakaway portion with a second torque limit connecting the pressure pad to the
shaft.

[0008] Further exemplary embodiments inchude a method of securing a conductor
to an elecirical connector. A conductor is placed into a first aperture of an electrical
connector having a fastener positioned in a second aperture. The fastener includes a
head having an inner surface with a first socket for receiving a drive tool, a shaft
having a threaded portion, a shearable section positioned between the head and the
shaft having a first torgue limit, and a pressure pad having a surface feature and a
breakaway portion with a second torgue Himit less than the first torgue limit rotatably
fixing the pressure pad to the shaft. The fastener is rotated until the second torque
Himit is reached, fracturing the breakaway portion and allowing the pressure pad to
rotate with respect to the shaft. The fastener is further rotated until the first torque

limnit is reached, separating the head from the shaft.
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BRIEF DESCRIPTION OF THE DRAWINGS

[00098]  The aspects and features of various exemplary embodiments will be more
apparent from the description of those exemplary embodiments taken with reference
o the accompanying drawings, in which:

I0010] FIG. tis a perspective view of an exemplary breakaway screw;

[0011] FIG. 21s a sectional view of FI1G. 1 taken along a plane extending along the
longitudinal axis of the screw;

[0012] FIG. 3is top view of the screw shown in FIG. 1;

[0013] FIG. 41s a bottom view of the screw shown in FIG.

[0014] FIG. 5is a perspective view of another exemplary breakaway screw;
0015} FIG. 6is a sectional view of the screw shown in FIG. 5 taken along a plane
extending along the longitudinal axis of the screw:

[0016] FIG. 7 is another sectional view of the screw shown in FIG. 5 taken along a
plane extending along the longitudinal axis of the screw;

[0017] FIG. 8is another sectional view of the screw shown in FIG. 5 taken along a
plane extending along the longitudinal axis of the screw with the pressure pad
sheared from the shaft;

[0018] FIG. gisan enlarged elevational view in of the pressure pad area of the
screw shown in FIG. 8; and

[0019] FIG. 101s a side, sectional view of an exemplary conductor block with a
pressure pad screw and a conductor.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0020] An electrical connector may utilize a fastener to attach and retain a
conductor. Examples of such connectors may include, but are not lmited to,
distribution blocks that receive one or more primary conductors and one or more tap
conductors and lug connectors having an opening for receiving a conductor and a
pad for attaching the connector to a structure. These connectors have one or more
openings to receive the conductors and utilize a fastener extending into the opening
to connect and retain the conductor. Proper attachment of the conductor provides a

secure connection and efficient electrical power transfer.

I
:
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[0021] FIGS. 1-4 show an exemplary embodiment of a fastener 10 having a head
12, a shaft 14, and a pressure pad 16. The fastener 10 is depicted as an integral
structure although the head 12, shaft 14 and pressure pad 16 may be made of
different components that are connecied or attached to one another. Any suitable
process or machining may be used to form the fastener 10, for example through
molding or casting and any suitable material may be used, for example metal. The
fastener 10 may be rated for use with various conductors, for example aluminum and
copper conductors. FIGS. 5-0 depict another exemplary embodiment of a fastener
100. For brevity, certain similar aspects of the first and second exemplary fasteners
10, 100 are only described once, with similar parts having a similar numbering
designation.

[0022] The head 12 has a head outer surface 18 and a head tnner surface 20. Both,
or one of, the head outer and inner surfaces 18, 20 are designed to mate with a tool,
for example a driver or wrench. In the exemplary embodiment shown in FIGS. 1-4,
the head inner surface 20 is a socket designed to receive a hex or Allen type wrench
or driver, although the fastener 10 can be configure to work with any type of socket
and tool configuration.

[0023] The head 12 is integrally or otherwise connected to the shaft 14 by a
shearable section 22. The shearable section 22 is a weakened area compared to the
head 12 and the shaft 14 and is designed to rupture, allowing the head 12 to separate
from the shaft 14 when a certain rotational torque limit is reached substantially
relative to the longitudinal axis of the screw. In an exemplary embodiment, the
shearable section 22 is weakened due o a reduced wall thickness. The reduced wall
thickness may be formed through machining such as milling, turning, laser etching,
ete. The reduced wall thickness may also be formed through a molding or casting
process. The diameter and wall thickness of the shearable section 22 can be altered
depending on the material of the fastener 10 and the desired torgue limit. The size or
strength of the shearable section 22 is dependent on the application and desired
torque Himit and begins to shear upon application of torque on the screw exceeding

the torque limit. The inner surface of the shearable section 22 may be continuous



WO 2016/054449 PCT/US2015/053607

with the head inner surface 20, having the same size and shape, or it may have a
different configuration, such as a cylindrical surface.

[0024] In various alternative embodiments, the shearable section 22 includes a
frangible connection formed by openings, perforations, or deformations. More than
one shearable section 22 may also be provided to allow shearing of the fastener at
different lengths. Multiple shearable sections 22 can also have different torque
firnits,

[00258] The shaft 14 includes a shaft outer surface 24, a shaft inner surface 26, a
shaft bottom surface 28, and a protrusion 30. The shaft outer surface 24 inchudes g
threaded portion. The shaft inner surface 26 includes a surface designed to mate
with a tool, for example a socket designed to mate with a hex wrench. Inan
exemplary embodiment, the shaft inner surface 26 is sized or configured differently
than the head inner surface 20. As best shown in the sectional views, and according
to an exemplary embodiment, the shaft inner surface 26 is smaller than the head
inner surface 20. This prevents a user from inadvertently placing a tool into the shaft
14 and over tightening the fastener 10, while still allowing for removal of the fastener
10 after the head 12 has been separated from the shaft 14. The shaft inner surface 26
can also be configured to mate with a different tool.

[0026] In an exemplary embodiment, the pressure pad 16 has a substantially
circular cross-section and is rotatably connected to the shaft protrusion 30. The
pressure pad 16 has a bottom surface for contacting a conductor as the fastener 10 is
tightened. When the friction between the pressure pad 16 and the conductor
overcomes the friction in the rotatable connection befween the pressure pad 16 and
the protrusion 30, the shaft 14 rotates independently of the pressure pad 16, which
does not rotate with respect to the conductor. The independently rotatable pressure
pad 16 helps prevent the fastener 10 from grinding into the conductor and damaging
individual conductor strands, especially when used with flex conductors.

{0027} Inan exemplary embodiment, the bottom surface of the pressure pad has
one or more surface features 32. The surface features 32 may include, but are not
limited to, protrusions, grooves, channels, a knurled surface, or any textured,

patterned, or rough surface of increased rotational friction. FIGS. 1-4 depict an
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exemplary embodiment where the surface features 32 are serrations and FIGS, 5-¢
depict an exemplary embodiment where the surface features 142 are rounded
grooves, Circamferential surface features 32, 132 are shown in FIGS. 1-9, although
various alternative embodiments may utilize radially extending surface features.
Other exemplary embodiments may also utilize a textured or patterned surface
extending uniformly or non-uniformly over the entire surface of the pressure pad 16
or a portion of the pressure pad 16.

[0028] The pressure pad 16 surface features 32, 132 engage a conductor as the
fastener 10 is tightened. The surface features §2, 132 can clean oxidation or other
surface impurities from the conductor, exposing fresh metal for an improved
electrical connection. The surface features 32, 132 can act on the conductors during
an initial rotation that is prior to the level of friction which causes the pressure pad
16 to rotate freely with respect to the shaft 14, during compression of the conductors
after the pressure pad 16 rotates freely with respect to the shaft 14, or both. The
surface features 32, 132 can also at least partially embed into the conductor,
improving the electrical connection. Various embodiments and types of fasteners
can utilize the surface features 82, 132, including those that do not utilize a shearable
section 22 or a rotational pressure pad 16.

[0029] In an exemplary embodiment, the pressure pad 16 is initially rotationally
fixed to the shaft through a breakaway portion 34. The breakaway portion 3418 a
weakened area compared to the pressure pad 16 and the protrusion 30, and is
designed to rupture when a certain torgue Hmit is reached, allowing the pressure pad
16 to rotate freely with respect to the shaft. In various exemplary embodiments, a
weakened area, shearable section or other frangible connection is used to form the
breakaway portion 34. As best shown in FIGS. 2, 6, and 7, the exemplary breakaway
portion 54 1s an area of reduced thickness forming a web connecting the pressure pad
16 to the protrusion 30. The reduced thickness may be formed through machining
such as milling, turning, laser etching, etc. The reduced thickness may also be
formed through a molding or casting process. The diameter and wall thickness of the
breakaway portion 34 can be altered depending on the material of the fastener 10

and the desired torque lmit. In various alternative embodiments, the breakaway
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portion 34 includes a frangible connection formed by openings, perforations, or
deformations.

[0030] In exemplary embodiments utilizing a breakaway portion 134, the pressure
pad 116 rotates with the head 112 and shaft 114 until a predetermined torque limit is
reached. After the torque Hmit is surpassed, the breakaway portion 134 ruptures and
the pressure pad 116 separates from the shaft protrusion 136. As best shown in
FIGS. 8 and g, a burr 136 is created on the protrusion 130 that prevents the pressure
pad 116 from fully detaching from the fastener 100 but allows it to freely rotate. The
head 112 and shaft 114 are then tightened further, increasing the downward pressure
on the conductor, with minimal or no rotation of the pressure pad 116 with respect to
the conductor. The free rotation of the pressure pad 116 with respect to the shaft 114
assists in preventing damage to the conductors, for example through crushing,
splaying and breaking of the conductors that could cause an inferior connection,
[0031] The pressure pad 116 surface features 132 engage the conductors as the
fastener 100 is tightened. Prior to the initial break of the pressure pad 116 from the
protrusion 130, the surface features 132 can clean oxidation or other surface
impurities from the conductor, exposing fresh metal for an improved electrical
connection. The surface features 152 can also at least partially embed into the
conductor, improving the electrical connection. Various embodiments and types of
fasteners can utilize the surface features 132, including those that do not utilize a
shearable section 122, a breakaway portion 134, or a rotational pressure pad 116.
[0032] After the pressure pad 116 has been disconnected from the shaft 114, the
fastener 100 is tightened until the torque limit of the shearable section 122 between
the head 112 and the shaft 114 is exceeded and the head 112 separates from the shaft
114. According to the exemplary embodiment, the torque Bimnit of the breakaway
portion 134 is less than the torque limit of the shearable portion 122.

I0033] Use of the shearable portion 122 and the breakaway portion 134 allows a
user to form a secure connection while helping to prevent over tightening. The
fastener 100 also eliminates the need o use special torgue wrenches to prevent over
tightening in a specific application. The torgue limit of the shearable portion 122 and

the breakaway portion 134 can be set for different sizes and types of conductors.
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[0034] FIG. 10 depicts an exemplary embodiment of a connector block 200
utilizing one or more pressure pad screws 210, The pressure pad screw 210 can have
any combination of a shearable portion 122, surface features 152, a breakaway
portion 134, and one or more of the additional features described herein. The
connector block 200 includes a first aperture 220 for receiving a conductor 230. The
pressure pad serew 210 is threadably connected to a second aperture 240 and is
tightened to retain the conductor 230 in the first aperture 220.

I00358] The foregoing detailed description of the certain exemplary embodiments
has been provided for the purpose of explaining the prineiples of the invention and
its practical application, thereby enabling others skilled in the art to understand the
invention for various embodiments and with various modifications as are suited to
the particular use contemplated. This description is not necessarily intended to be
exhaustive or to Hmit the invention to the exemplary embodiments disclosed. Any of
the embodiments and/or elements disclosed herein may be combined with one
another to form various additional embodiments not specifically disclosed.
Accordingly, additional embodiments are possible and are intended to be
encompassed within this specification and the scope of the appended claims. The
specification describes specific examples to accomplish a more general goal that may
be accomplished in another way.

[0038] As used in this application, the terms “front,” “rear,” “upper,” “lower,”
“apwardly,” “downwardly,” and other orientational descriptors are intended to
facilitate the description of the exemplary embodiments of the present invention, and
are not intended to Hmit the structure of the exemplary embodiments of the present
invention to any particular position or orientation. Terms of degree, such as
“substantially” or “approximately” are understood by those of ordinary skill to refer
to reasonable ranges cutside of the given value, for example, general tolerances

associated with manufacturing, assembly, and use of the described embodiments.
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What is Claimed:

1. A fastener comprising:
a head having an tnner surface for receiving a drive tool;
a shaft having an outer surface including a threaded portion; and

a pressure pad having a surface feature for contacting a conductor.

o

The fastener of claim 1, wherein the surface feature comprises at least one

serration.

3. The fastener of claim 1, wherein the surface feature comprises at least one

rounded groove.

4. The fastener of claim 1, wherein the surface feature extends circumferentially

around the pressure pad.

The fastener of claim 1, wherein the surface feature extends radially from a

C;i

portion of said pressure pad.

6. The fastener of claim 1, wherein the surface feature comprises a textured surface.

1
B

The fastener of claim 1, wherein the pressure pad is rotatably connected to the

shaft.

8. The fastener of claim 1, wherein the pressure pad includes a breakaway portion

with a torque limit connecting the pressure pad to the shafi.

9. The fastener of claim 8, wherein the pressure pad is rotatably fixed to the shaft
prior to the torque limit being exceeded and the pressure pad is rotatably

connected to the shaft after the torque limit is exceeded.
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10. A fastener comprising:

i1,

iz.

13.

4.

[y
@3}

16.

a head having an inner surface including a first socket for receiving a drive
tool;

a shaft having an outer surface including a threaded portion; and

a pressure pad having a breakaway portion with a torque Hmit connecting the

pressure pad to the shaft.

The fastener of claim 10, further comprising a shearable section positioned

between the head and the shaft having a second torgue limit.

The fastener of claim 11, wherein the second torgue Hinit is greater than the first

torgue limit.

The fastener of claim 12 wherein the pressure pad is rotatably fixed to the shaft
prior to the torque Bmit being exceeded and the pressure pad is rotatably

connected to the shaft after the torque limit is exceeded.

The fastener of claim 13, wherein the breakaway portion forms a burr on the shaft

after the torque limit has been exceeded.

. The fastener of claim 10, wherein the pressure pad includes a surface feature.

A fastener comprising:

a head having an inner surface including a first socket for receiving a drive
tool;

a shaft having an outer surface including a threaded portion;

a shearable section positioned between the head and the shaft having a first
torque limit; and

a pressure pad having a surface feature and a breakaway portion with a second

torgue limit connecting the pressure pad to the shaft,

~ 10 ~
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17. The fastener of claim 16, wherein the shaft includes an inner surface for receiving

a drive tool.

18. An electrical connector comprising:

a body having a first aperture for receiving a conductor and a second aperture
having a thread for receiving a fastener; and

a fastener positioned in the second aperture including a head having an inner
surface including a first socket for receiving a drive tool, a shaft having an outer
surface including a threaded portion, a shearable section positioned between the
head and the shaft having a first torque limit, and a pressure pad having a surface
feature and a breakaway portion with a second torgue Hmit connecting the

pressure pad to the shaft.

19. The elecirical connector of claim 18, wherein the pressure pad is rotatably fixed to
the shaft prior to the torque Hmit being exceeded and the pressure pad is

rotatably connected to the shaft after the torque Hmit is exceeded.

20. A method of securing a conductor to an electrical connector comprising:

placing a conductor into a first aperture of an elecirical connector having a
fastener positioned in a second aperture, the fastener including a head having an
inner surface including a first socket for recetving a drive tool, a shaft having a
threaded portion, a shearable section positioned between the head and the shaft
having a first torque Himit, and a pressure pad having a surface feature and a
breakaway portion with a second torgue limit less than the fivst torque Hmit
rotatably fixing the pressure pad to the shaft;

rotating the fastener until the second torque limit is reached, fracturing the
breakaway portion and allowing the pressure pad {o rotate with respect to the
shaft; and

rotating the fastener until the first torque limit is reached, separating the head

from the shaft.

~ 1T o~



1/4




PCT/US2015/053607

WO 2016/054449

2/4

FIG. 7

FIG. 6



WO 2016/054449 PCT/US2015/053607
3/4




WO 2016/054449

PCT/US2015/053607
4/4




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2015/053607

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO1R 4/36 (2015.01)
CPC - HO1R 4/366 (2015.11)

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

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by ¢

IPC(8) - F16B 31/00, 31/02; HO1R 4/28, 4/30, 4/36, 4/38, 11/11 (2015.
CPC - F16B 31/00, 31/02, 31/021, 31/024, 31/027; HO1R 4/28, 4/30, 4/36, 4/363, 4/366, 4/38, 11/11 (2015.11)

lassification symbols)
01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC -411/1, 2, 3, 4, 5, 6, 7; 439/797, 798, 810, 811, 812, 814 (keyword delimited)

Electronic data base consulted during the international search (name of
PatBase, Google Patents, Google, Google Scholar, YouTube.

data base and, where practicable, search terms used)

Search terms used: hubbell, fastener, pressure, pad, breakaway, torque, limit

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2009/0053940 A1 (SWEENEY et al) 26 February 2009 (26.02.2009) entire document 1,3,4,7
Y 2,5,6,8,9, 13-20
X WO 2014/000881 A1 (PFISTERER KONTAKTSYSTEME GMBH) 03 January 2014 10
- (03.01.2014) see machine translation e
Y 8,9, 11-20
Y GB 2174 851 A (BICC PUBLIC LIMITED COMPANY) 12 November 1986 (12.11.1986) entire 2,6
document
Y US 6,080,024 A (MILLER et al) 27 June 2000 (27.06.2000) entire document 5
US 3,963,322 A (GRYCTKO) 15 June 1976 (15.06.1976) entire document 11-14, 16-20

I:l Further documents are listed in the continuation of Box C.

D See patent family annex.

*

WA

Special categories of cited documents:

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” 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

“X” 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

“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

21 November 2015

Date of mailing of the international search report

22DEC 2015

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Blaine Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	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 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report

