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tag, for example. Location information about each unit can also be obtained via manual input or by reading a second identifier.
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METHOD FOR LINE-REPLACEABLE UNIT IDENTIFICATION,
LOCALIZATION AND STATUS RETRIEVAL

[0001] This application claims priority to U.S. provisional application serial number 62/458,928
filed on February 14, 2017. This and all other referenced extrinsic materials are incorporated
herein by reference in their entirety. Where a definition or use of a term in a reference that is
incorporated by reference is inconsistent or contrary to the definition of that term provided

herein, the definition of that term provided herein is deemed to be controlling.

Field of the Invention

[0002] The field of the invention is in-flight entertainment technologies.

Background

[0003] The following description includes information that may be useful in understanding the
present invention. It is not an admission that any of the information provided herein is prior art
or relevant to the presently claimed invention, or that any publication specifically or implicitly

referenced is prior art.

[0004] As the price for displays and computing technology has decreased, in-flight entertainment
systems have included devices or line-replaceable units (LRUs) disposed at each seat back or
other location (e.g., Overhead Display Units (ODUs), Seat Display Units (SDUs), monument

displays, broadcast display or similar), rather than at a few central locations, for example.

[0005] The increased number of units presents new challenges including, for example, locating
and registering each unit with the in-flight entertainment system. This is especially true for

LRUs which may be replaced by airline crew in-flight or while the vehicle is on the ground.

[0006] Thus, there is still a need for quickly and easily locating and registering line-replaceable

units in an aircraft or other vehicle.

Summary of The Invention

[0007] The inventive subject matter provides apparatus, systems and methods that

advantageously allow for (1) wireless identification of an LRU for configuration; (2) wireless
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registration of an LRU at a maintenance or controlling server; (3) mapping of an LRU to a
position in the aircraft / registration of LRU location at a server; (4) direct and automatic
maintenance interaction with a LRU without cables; and (5) direct readout of BITE (Built-In

Test Equipment) information from an LRU without need of a server unit or cable.

[0008] Preferred systems and methods utilize a server and a plurality of in-flight entertainment
units (also referred to herein as a “line replaceable unit” or “LRU”) disposed with an aircraft. It
should be noted that the description of the inventive subject matter contained herein references
an aircraft. However, it is contemplated that the system and methods can be applied to other
vehicles such as train cars, busses, or other multi-passenger vehicles or enclosed environments

where wireless bandwidth is similarly limited.

[0009] Optionally, registration can further include providing a location of the unit in the aircraft
or other vehicle to the system. For example, this can be important to distinguish the content to
be available to the unit where content shall be shown only to certain parts of the aircraft (e.g.,
First Class, Business Class, Premium Economy Class, Economy Class or similar). The location
can also be used where the unit communicates wirelessly with the in-flight entertainment system

to help ensure the unit connects with the closest wireless access point, for example.

[0010] Additionally, the units may need to be configured and monitored live during
maintenance, such that maintenance personnel have an easy possibility to select the display unit

that needs to be configured, maintained, monitored or controlled.

[0011] Various objects, features, aspects and advantages of the inventive subject matter will
become more apparent from the following detailed description of preferred embodiments, along

with the accompanying drawing figures in which like numerals represent like components.

Brief Description of the Drawings

[0012] Fig. 1 provides an illustrative example of identifying an overhead display unit using the

method of the inventive subject matter.

[0013] Fig. 2 provides an illustrative example of locating an overhead display unit using the

method of the inventive subject matter.
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[0014] Fig. 3 provides an illustrative example of identifying an overhead display unit using a

second method of the inventive subject matter.

[0015] Fig. 4 provides an illustrative example of locating an overhead display unit using the

second method of the inventive subject matter.

[0016] Fig. 5 illustrates one embodiment of a system for registering and monitoring a status of a

plurality of line-replaceable units of an in-flight entertainment system.

Detailed Description

[0017] It should be noted that any language directed to a computer should be read to include any
suitable combination of computing devices, including servers, interfaces, systems, databases,
agents, peers, engines, controllers, or other types of computing devices operating individually or
collectively. One should appreciate the computing devices comprise a processor configured to
execute software instructions stored on a tangible, non-transitory computer readable storage
medium (e.g., hard drive, solid state drive, RAM, flash, ROM, etc.). The software instructions
preferably configure the computing device to provide the roles, responsibilities, or other
functionality as discussed below with respect to the disclosed apparatus. In especially preferred
embodiments, the various servers, systems, databases, or interfaces exchange data using
standardized protocols or algorithms, possibly based on HTTP, HTTPS, AES, public-private key
exchanges, web service APIs, known financial transaction protocols, or other electronic
information exchanging methods. Data exchanges preferably are conducted over a packet-

switched network, the Internet, LAN, WAN, VPN, or other type of packet switched network.

[0018] One should appreciate that the disclosed techniques provide many advantageous technical
effects including allowing for quick registration and location of line-replaceable units in an
aircraft cabin or other vehicle interior, including the ability to locate and register units in-flight or

when replaceable a non-functioning unit.

[0019] The following discussion provides many example embodiments of the inventive subject
matter. Although each embodiment represents a single combination of inventive elements, the
inventive subject matter is considered to include all possible combinations of the disclosed

elements. Thus if one embodiment comprises elements A, B, and C, and a second embodiment
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comprises elements B and D, then the inventive subject matter is also considered to include other

remaining combinations of A, B, C, or D, even if not explicitly disclosed.

[0020] As used herein, and unless the context dictates otherwise, the term "coupled to" is
intended to include both direct coupling (in which two elements that are coupled to each other
contact each other) and indirect coupling (in which at least one additional element is located
between the two elements). Therefore, the terms "coupled to" and "coupled with" are used

synonymously.

[0021] Figure 1 illustrates one embodiment of a use of a system 100 for registration and
maintenance of in-flight entertainment units 110. As shown in the figure, the display of each
unit 110 can present a unique machine-readable identifier 120, which can include, for example, a
two-dimensional Quick Response (QR) barcode or other indicia, a NFC sensor pad, an iBeacon,

or other marker or commercially suitable indicia or technology that serves a similar purpose.

[0022] In some embodiments, the unit or LRU can comprise a memory, a processor, a wireless
interface (e.g., Wi-Fi, cellular, etc.), and display screen for video playback. Contemplated LRUs
can include entertainment units integrated into aircraft seats, such as in the seat-backs (this
includes both self-contained seatback LRUs having all of the components within the seatback
unit and also modular LRU systems where the display screen is integrated into the seatback but
other components such as the storage, communication interfaces and/or processor(s) are located
under the seat or in a separate part of the seat), and overhead display units (“ODUs”). In
embodiments, the LRU can also include a short-rage wireless data communication interface
capable of short-range data exchanges. Examples of short-range wireless interfaces include
near-field communication interfaces, Bluetooth, and IR (infra-red). In embodiments, the LRU
can include a wired connection interface (e.g., USB, HDMI, Thunderbolt, etc.) that can be

connected to other computing devices for data exchange and/or power supply.

[0023] For units lacking a display, it is contemplated that the non-display units can comprise a
machine-readable identifier which can include, for example, a printed 2-dimensional barcode on

its casing, a NFC sensor pad, an iBeacon, or other commercially suitable indicia or technology.
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[0024] A portable computing device 130 can act as reader / registrar, and could be, for example,
a Tablet PC, a smart phone, or other portable computing device. The portable device 130 is
preferably used to read the machine-readable identifier 120. For example, as shown in Figure 1,
the device 130 can capture or scan the QR code 120. Where the QR code is replaced with
another identifier, it is contemplated that device 130 could be used to read the other indicia, NFC
tag, or iBeacon, for example. The machine readable identifier contains information that allows
for identification of the unit 110. Exemplary information can include, for example, one or more

of LRU Serial Number, LRU IP address, LRU MAC address, and LRU part number.

[0025] As shown in Figure 1, the portable computing device 130 preferably obtains this
information by photographing or scanning the 2D barcode or other indicia, or reading the NFC or
iBeacon. Once obtained, maintenance or other personnel can then enter the installation location
of the unit 110 (e.g., seat 15D) and complement the information received from the barcode. The
device 130 can then register the unit 110 together with its location at the server. The advantage
of this process is that no access to a data interface, connectors or similar at the unit 110 is
necessary and units (e.g., LRUs) can be rapidly and easily identified and configured. This is

especially important during in-flight replacement of a non-functioning LRU, for example.

[0026] As an alternative to manually adding the installation location of unit 110, a second
machine-readable marker 140 can be placed on the mounting frame of the unit 110 or other
nearby location, such as shown in Figures 2 and 4. This second location marker 140 contains
location information with respect to the aircraft or other vehicle, which could include a seat row
number, for example, or a class of service of the vehicle. The reader device 130 can then read
both machine-readable identifiers 120 and 140. For instance, it can scan both 2D barcodes, the
one of the LRU and the one of the mounting frame where the LRU is installed, or read both
NECs or iBeacons, or combinations thereof. The reader device can then automatically map the
location information from the frame with the device ID from the machine-readable marker at the

LRU.

[0027] In either case, once the information is obtained, the tablet PC, smartphone, or other
portable computing device 130 can transmit the combined information to the server in the

aircraft which controls the unit 110. The server has then a detailed knowledge of which unit is
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installed in which location. It is contemplated that this process can be automated using a

specialized application that is installed on the portable computing device 130.

[0028] If the unit 110 requires configuration directly during maintenance, for example, the
maintenance personnel can scan the machine-readable marker 120 (e.g. scan the 2D QR code on
the screen or read the NFC), and retrieve all information about the unit 110. This information
can then be used, for example, using the actual IP address, the reader 130 can automatically
connect to the unit 110 at which the maintenance person is examining. In this manner, the

maintenance personnel can then be sure that it connects to the unit 110 currently being reviewed.

[0029] A similar principle can be used for LRUs that lack a display. In these cases the LRU can
contain a sticker-label which contains static information about the LRU, such as for instance,
serial number, part number, and MAC address. The maintenance app on the reader 130, for
example, can then scan the barcode, and query the current IP address of the LRU from the server
by submitting the identification information retrieved from the LRU. With this information, the
reader 130 can then connect automatically to the LRU for carrying out maintenance, controlling,

or monitoring tasks, for example.

[0030] It is further contemplated that LRUs having a display can include information on their
Built-In Test Equipment (BITE) status into the machine readable marker, e.g. the 2D QR code,
or the information sent over NFC or iBeacon. Advantageously, maintenance personal can then
read the machine-readable marker on each LRU that shall be controlled. An app on the
maintenance device (e.g. smartphone or tablet PC) can then display the BITE status to the

maintenance crew for identification of LRU status, errors, etc.

[0031] Figure 5 illustrates one embodiment of a system 200 for registering and monitoring a
status of a plurality of line-replaceable or other units 210 of an in-flight entertainment system.
As shown in the figure, each of the LRUs 210 can be disposed in individual seat backs, for
example, although it is also contemplated that one or more LRUs could be coupled to an

overhead compartment, a bulkhead, or other location.

[0032] A first LRU 210 can display a first machine-readable identifier 220. However, in
alternative embodiments, the identifier 220 could be disposed adjacent to the LRU 210, such as
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on its casing or on the seat back near the LRU 210, for example. Where the identifier 220
comprises a NFC tag or other non-barcode, it is contemplated that an image may be displayed in
place of identifier 220 to inform a staff member that the LRU 210 is ready to be read, although

this is not required.

[0033] As discussed above, a portable computing device 230 can act as reader / registrar, and
could be, for example, a Tablet PC, a smart phone, or other portable computing device. The
portable device 230 is preferably used to read the machine-readable identifier 220, such as by
scanning or reading identifier 220. The machine readable identifier 220 contains information
that allows for identification of the unit 110, and also preferably comprises BITE status of the
LRU 210. Exemplary information can include, for example, one or more of LRU Serial

Number, LRU IP address, LRU MAC address, and LRU part number.

[0034] A second machine-readable marker 240 can be placed on the mounting frame of the unit
210 or other nearby location, such as at an overhead compartment as shown. This second
location marker 240 preferably contains location information with respect to the aircraft or other
vehicle, an may not be unique to a specific LRU, but rather a set of LRUs. The reader device
230 can then read both machine-readable identifiers 220 and 240. For instance, it can scan both
2D barcodes, the one of the LRU and the one of the mounting frame where the LRU is installed,
or read both NFCs or iBeacons, or combinations thereof. The reader device can then
automatically map the location information from the frame with the device ID from the machine-

readable marker at the LRU.

[0035] The device 230 is configured to communicate with a server 250. For example, once
identifying and location information is retrieved about the LRU 210, the first LRU 210 can be
registered with the server 250 by transmitting some or all of the information from the first
machine-readable identifier and location identifier to the server 250 from the portable computing

device 230.

[0036] Server 250 can also be communicatively coupled with the first LRU 210, and can, for
example, cause the first LRU to display an identifier during maintenance for example. In other

embodiments, it is contemplated that a start-up routine of the LRU can include displaying the
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identifier until a signal is received from server 250 indicating that the LRU is registered with the

server 250.

[0037] In some embodiments, the numbers expressing quantities of ingredients, properties such
as concentration, reaction conditions, and so forth, used to describe and claim certain
embodiments of the invention are to be understood as being modified in some instances by the
term “about.” Accordingly, in some embodiments, the numerical parameters set forth in the
written description and attached claims are approximations that can vary depending upon the
desired properties sought to be obtained by a particular embodiment. In some embodiments, the
numerical parameters should be construed in light of the number of reported significant digits
and by applying ordinary rounding techniques. Notwithstanding that the numerical ranges and
parameters setting forth the broad scope of some embodiments of the invention are
approximations, the numerical values set forth in the specific examples are reported as precisely
as practicable. The numerical values presented in some embodiments of the invention may
contain certain errors necessarily resulting from the standard deviation found in their respective

testing measurements.

[0038] As used in the description herein and throughout the claims that follow, the meaning of
“a,” “an,” and “the” includes plural reference unless the context clearly dictates otherwise. Also,
as used in the description herein, the meaning of “in” includes “in” and “on” unless the context

clearly dictates otherwise.

[0039] The recitation of ranges of values herein is merely intended to serve as a shorthand
method of referring individually to each separate value falling within the range. Unless
otherwise indicated herein, each individual value is incorporated into the specification as if it
were individually recited herein. All methods described herein can be performed in any suitable
order unless otherwise indicated herein or otherwise clearly contradicted by context. The use of
any and all examples, or exemplary language (e.g. “such as”) provided with respect to certain
embodiments herein is intended merely to better illuminate the invention and does not pose a
limitation on the scope of the invention otherwise claimed. No language in the specification
should be construed as indicating any non-claimed element essential to the practice of the

invention.
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[0040] Groupings of alternative elements or embodiments of the invention disclosed herein are
not to be construed as limitations. Each group member can be referred to and claimed
individually or in any combination with other members of the group or other elements found
herein. One or more members of a group can be included in, or deleted from, a group for reasons
of convenience and/or patentability. When any such inclusion or deletion occurs, the
specification is herein deemed to contain the group as modified thus fulfilling the written

description of all Markush groups used in the appended claims.

[0041] It should be apparent to those skilled in the art that many more modifications besides
those already described are possible without departing from the inventive concepts herein. The
inventive subject matter, therefore, is not to be restricted except in the spirit of the appended
claims. Moreover, in interpreting both the specification and the claims, all terms should be
interpreted in the broadest possible manner consistent with the context. In particular, the terms
“comprises” and “comprising” should be interpreted as referring to elements, components, or
steps in a non-exclusive manner, indicating that the referenced elements, components, or steps
may be present, or utilized, or combined with other elements, components, or steps that are not
expressly referenced. Where the specification claims refers to at least one of something selected
from the group consisting of A, B, C .... and N, the text should be interpreted as requiring only

one element from the group, not A plus N, or B plus N, etc.
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CLAIMS

What is claimed is:

1. A method for registering a plurality of line-replaceable units (LRUs) within a vehicle,
wherein each LRU is associated with a unique machine-readable identifier disposed on or near
the LRU, the method comprising:
reading a first machine-readable identifier from a first LRU of the plurality of LRUs
using a portable computing device, wherein the first machine-readable identifier
is on or near the first LRU and wherein the first machine-readable identifier
comprises identification information specific to the first LRU; and
receiving a location identifier into the portable computing device; and
registering the first LRU with its location at a server by transmitting some or all of the
information from the first machine-readable identifier and location identifier to
the server from the portable computing device, wherein the server is

communicatively coupled with the first LRU.

2. The method of claim 1, wherein the step of receiving the location identifier further comprises

a user manually inputting a location of the first LRU into the portable computing device.

3. The method of claim 1, wherein the step of receiving the location identifier further comprises
capturing a second machine-readable identifier that comprises location information using the
portable computing device, wherein the second machine-readable identifier is disposed near the

first LRU.

4. The method of claim 3, wherein the second machine-readable identifier is one of a set of

machine-readable identifiers, each disposed at a different seat row of the vehicle.

5. The method of any of claims 1-4, wherein the first machine-readable identifier is presented

on a display of the first LRU.

6. The method of any of claims 1-4, wherein the first machine-readable identifier is disposed on

the casing of the first LRU.

10
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7. The method of any of claims 1-4, wherein the first machine-readable identifier is disposed

adjacent to the first LRU.

8. The method of any of claims 1-7, wherein the first machine-readable identifier comprises a

barcode.

9. The method of any of claims 1-8, wherein the portable computing device comprises a camera

configured to capture an image of the first machine-readable identifier.

10. The method of any of claims 1-7, wherein the first machine-readable identifier comprises a

NEC tag.

11. The method of any of claims 1-7, wherein the first machine-readable identifier comprises an

iBeacon.

12. The method of claim 10 or 11, wherein the portable computing device comprises a wireless

receiver configured to receive a signal from the first LRU.

13. The method of any of claims 1-12, wherein the portable computing device comprises a smart

phone, a smart watch, or a tablet PC.

14. The method of any of claims 1-13, wherein the first LRU comprises a processor, a wireless

communication interface, and a display.

15. The method of any of claims 1-14, wherein the step of reading the first machine-readable
identifier and receiving the location identifier utilizes a software application installed on the

portable computing device.

16. The method of any of claims 1-15, wherein the identification information comprises at least

one of a serial number, an IP address, a MAC address, and a part number of the LRU.

17. The method of any of claims 1-16, wherein the identification information further comprises a

built-in test equipment (BITE) status of the LRU.

11
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18. A method for monitoring a status of a plurality of line-replaceable units (LRUs) within a
vehicle, wherein each LRU is associated with a unique machine-readable identifier disposed on
or near the LRU, the method comprising:
providing a server communicatively coupled with a plurality of LRUs disposed within the
vehicle;
presenting a first machine-readable identifier on a display of a first LRU of the plurality
of LRUs;
wherein the first machine-readable identifier comprises identification information
specific to the first LRU, and wherein the identification information further

comprises a built-in test equipment (BITE) status of the first LRU.

19. The method of claim 18, further comprising reading the first machine-readable identifier
from the first LRU using a portable computing device, and presenting the BITE status of the first

LRU on the portable computing device.

20. The method of claim 18 or 19, wherein the first machine-readable identifier comprises a

barcode.

21. The method of claim 18 or 19, wherein the first machine-readable identifier comprises a NFC

tag.

22. The method of claim 18 or 19, wherein the first machine-readable identifier comprises an

iBeacon.

23. The method of any of claims 18-22, wherein the first LRU comprises a processor, a wireless

communication interface, and a display.

24. The method of any of claims 18-23, wherein the identification information comprises at least

one of a serial number, an IP address, a MAC address, and a part number of the LRU.

12



PCT/US2018/018139

WO 2018/152174

1/5

| 8inbi-

TR 0L NOILOTNNOD IONYNLNIVI 7
HINHIS NOILYXLSID3 OL NOLLOINNOY NSOV

NOHLOZNNCO
JONYNILNIVA-OLNY
SNLVIS 3L 40 X03HO
NOILYO01 0L
ONIddVi
M TRao
40 NOILYOIIINZT!

SUBSTITUTE SHEET (RULE 26)



PCT/US2018/018139

WO 2018/152174

2/5

Z 8inbi4

A
JONYNA LNV

NYTOLND _Zmyzo; ONYNILNIV 7
d3A35 NOLLYYLSIO3d OL NOILOINNOO-ONIMOVE |

al

.. zomﬁoq. ..

NOILLOZNNGO
JONYNALINIVA-OLNY
SNIVLS 21 40 MDaH0
NOILYOO01 0L
ONIddvi
A TNRA0
40 NOUYOEINIC]

SUBSTITUTE SHEET (RULE 26)



PCT/US2018/018139

WO 2018/152174

3/5

0¢)

gmdohzomomzzoumoz<ZMH§<z 7
OILYH L8193 OL NOLLOINNOO-ONIHOVE

SEAEREY

¢ ainbi

NOILOZNNCO
ONVNAINIVA-OLNY
V1S 211d 40 %03HG

NOILYOO0T 0L

ONIdd VA
(1Nd0

3
Sf!

40 NOILYDIAINA!

SUBSTITUTE SHEET (RULE 26)



PCT/US2018/018139
4/5

WO 2018/152174

03 t 8Inbi
NG i

DT 0L NOLLOTNNOD TONYNILNIVIN 7
mm\,&mwzoﬂ{%mmwmmoﬁ/@o_zmzzo@%ﬁx

avel

AU
o7 Jerlia y

NOILOANNGO
JONYNILINIVW-OLNY
SNLVLS 3LIH 40 403K
NOILYOOT 01
ONiddvi
ATNC0
40 NOUYOIIINAC]

SUBSTITUTE SHEET (RULE 26)



WO 2018/152174 PCT/US2018/018139
5/5

<
T

[

<>

<5
'\\Ni‘\')

il i mN
N
2 -0
Figure 5

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2018/018139

Box No.II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 8-17,23-24
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest [l The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2018/018139

A. CLASSIFICATION OF SUBJECT MATTER

GO6K 7/10(2006.01)i, GO6K 19/06(2006.01)i, B64D 11/00(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
G06K 7/10; GO6F 15/16; GO6F 17/30, GO8SB 21/00; HO4N 21/41; HO4N 21/422; GO6K 19/06; B64D 11/00

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

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

Electromic data base consulted during the international search (name of data base and, where practicable, search terms used)
¢KOMPASS(KIPO internal) & Keywords: LRU, identifier, location, information, register

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See claims 1,15 and figure 1.

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

Y US 2016-0314328 A1 (HONEYWELL INTERNATIONAL INC.) 27 October 2016 1-7,18-22
See paragraph [0023], claims 1,10-11 and figures 4-6.

Y US 2014-0282727 A1 (LIVETV, LLC) 18 September 2014 1-7,18-22
See paragraphs [0216],[0372] and figure 20.

A US 2013-0097274 A1 (DAVID MICHAEL MOSS) 18 April 2013 1-7,18-22
See claims 1-4 and figure 3.

A US 2012-0262292 A1 (MARTIN MOSER) 18 October 2012 1-7,18-22
See paragraphs [0020]-[0023] and figure 2.

A US 2008-0156879 A1 (BRUCE D. MELICK et al.) 03 July 2008 1-7,18-22

|:| 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

carlier application or patent but published on or after the international
filing date

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

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

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

R

e

"o

wpr

"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 undetlying 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

'

myn

ng"

Date of the actual completion of the international search
01 June 2018 (01.06.2018)

Date of mailing of the international search report

01 June 2018 (01.06.2018)

Name and mailing address of the ISA/KR

International Application Division

Korean Intellectual Property Office

189 Cheongsa-ro, Seo-gu, Dagjeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

LEE, Myung Jin

Telephone No. +82-42-481-8474

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




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2018/018139

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2016-0314328 Al 27/10/2016 EP 3086266 Al 26/10/2016

US 2014-0282727 Al 18/09/2014 US 2011-0314507 Al 22/12/2011
US 8856838 B2 07/10/2014
US 9003454 B2 07/04/2015

US 2013-0097274 Al 18/04/2013 None

US 2012-0262292 Al 18/10/2012 EP 2511863 Al 17/10/2012

US 2008-0156879 Al 03/07/2008 AU 2000-021876 Al 04/09/2000
AU 2000-021876 B2 23/10/2003
AU 2002-255435 B2 19/07/2007
CA 2363093 Al 24/08/2000
EP 1157166 Al 28/11/2001
EP 1348059 Al 01/10/2003
MX PA01008229 A 24/04/2002
US 2001-0048846 Al 06/12/2001
US 2002-0021937 Al 21/02/2002
US 2002-0195495 Al 26/12/2002
US 2003-0009350 Al 09/01/2003
US 2004-0206820 Al 21/10/2004
US 2005-0150944 Al 14/07/2005
US 2005-0258250 Al 24/11/2005
US 2006-0108422 Al 25/05/2006
US 2007-0012779 Al 18/01/2007
US 2007-0138289 Al 21/06/2007
US 2007-0145138 Al 28/06/2007
US 2007-0246538 Al 25/10/2007
US 2008-0017714 Al 24/01/2008
US 2008-0017722 Al 24/01/2008
US 2010-0096448 Al 22/04/2010
US 2011-0130129 Al 02/06/2011
US 2012-0193425 Al 02/08/2012
US 2013-0001297 Al 03/01/2013
US 2013-0299572 Al 14/11/2013
US 2016-0371522 Al 22/12/2016
US 6290427 Bl 18/09/2001
US 6533249 B2 18/03/2003
US 6558067 B2 06/05/2003
US 6764009 B2 20/07/2004
US 6830407 Bl 14/12/2004
US 7070103 B2 04/07/2006
US 7118040 B2 10/10/2006
US 7150400 B2 19/12/2006
US 7267279 B2 11/09/2007
US 7337948 B2 04/03/2008
US 7337971 B2 04/03/2008
US 7350708 B2 01/04/2008

Form PCT/ISA/210 (patent family annex) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2018/018139
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 7628318 B2 08/12/2009
US 7798417 B2 21/09/2010
US 7934641 B2 03/05/2011
US 7942328 B2 17/05/2011
US 8157173 B2 17/04/2012
US 8282001 B2 09/10/2012
US 8528817 B2 10/09/2013
US 9047586 B2 02/06/2015
US 9378206 B2 28/06/2016
WO 00-049232 Al 24/08/2000
WO 02-066746 Al 29/08/2002
WO 2009-018296 Al 05/02/2009

Form PCT/ISA/210 (patent family annex) (January 2015)




	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 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	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
	Page 22 - wo-search-report
	Page 23 - wo-search-report

