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PTO/AIABG (O07-12)

Approved for use through 11/30/2014, OMB 0651-0035

U8, Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, na persons are required 1o respond to a collection of information unless it displays 3 valid OMB control number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73(c).

| hereby appoink:
Practitioners associated with Customer Number: 2 3 4 4 6
..... :
OR
[] Practitionsr(s) named below (if mare than ten patent practitionars are to be named, then @ customer number must be used):
Name Reglstration Name Registration
Number Number

As aftorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office {USPTO} in connection with
any and aff patent applications assigned gnly to the undersigned according fo the USPT( assignment records or assignmants documents
aitached to this form In accordance with 37 CFR 8.73{c).

Please change the correspondence address for the application identified In the attached statement under 37 CFR 3.73{c) to:

The address assoclated with Customer Number:
~ 23,446
OR

g Firm or

Individual Name

Address

City State Zip

Country

Telephone Email

Assignee Name and Address:  Metrom Rail, LLC
244 Telser Road
Lake Zurich, IL 60047

A copy of this form, together with a statement under 37 CFR 3.73{c} (Form PTO/AIAISS or squivalent} is required to be
Filed In each application in which this form is used. The statement under 37 CFR 3,73(c) may be completed by one of
The practitioners appointed in this form, and must identlfy the application In which this Power of Attorney is to be filed.

SIGNATURE of Assignes of Record
The individual whose signature ang;mia is sugg;ﬂed below is authorized to act on behalf of the assignes

Signature /'// ” /é_/,. /*{\") M bate 5755 ’"54”

Name Richard C. Carlson Telephone 847-719-7747
Title Chief Operating Officer, Metrom Rail, LLC

This collection of information Is required by 37 CFR 1.31, 1.32 and 1.33. The information is required {0 obtain of retaln a benefit by the public which is to file {and
by the USPTOC to procass) an application. Confidentiality Is governed by 35 LL.8.C. 122 and 37 CFR 1,11 and 1.14. This collection is estimated to take 3 minutes
to complate, including gathering, preparing, and submitting the completad application form fo the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of ime you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer,
.8, Patent and Trademark Office, U.8. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1458.

If you need assistancs in complating the form, call 1-800-PT0-8188 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 34844282
Application Number: 16246940
International Application Number:
Confirmation Number: 8489

Title of Invention:

WORKER PROTECTION SYSTEM

First Named Inventor/Applicant Name:

Richard Carlson

Customer Number:

23446

Filer:

Rami Naim Moussa/Elaine Maxson

Filer Authorized By:

Rami Naim Moussa

Attorney Docket Number: 29153US03
Receipt Date: 14-JAN-2019
Filing Date:
Time Stamp: 15:21:25

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1226529
1 Application Data Sheet 29153US03_ADS.pdf no 10
88ecc09a2225d43fa1814edf43bad495be6
Sdcch
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Information:

153010
2 29153US03_Application.pdf yes 33
8eebdb96c4d6904070799205125cf173eal
8c01c
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 28
Claims 29 32
Abstract 33 33
Warnings:
Information:
1291769
3 QOath or Declaration filed 29153U503_Executed DECL ) no 1
|utt.PDF
e55daf7cd4a5076d6be5f455f602fel17c7bd
5972
Warnings:
Information:
1225944
4 Oath or Declaration filed 291 53USO3—E.XECUtEd—DECL—S no 1
Woitel.PDF
57123bb73c7c062eb10ce16ef74efe30ebd
b6691
Warnings:
Information:
126075
5 QOath or Declaration filed 29153U503_Executed DECL_R no 1
Carlson.pdf
122adaae2bb3bc166e252b55197e7e 1504
cbeb0
Warnings:
Information:
118798
6 QOath or Declaration filed 29153U503_Executed DECL_P no 1
Strezev.PDF
43c8fc40430d79fc5cc31ce2953cca77abb2
7c76
Warnings:
Information:
1239531
7 QOath or Declaration filed 29153U503_Executed DECL_M no 1

Cygnus.PDF

a37f879188fa6d3eeB86a6122daddbcd7d61
a3eb2
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Warnings:

Information:

1233309
8 QOath or Declaration filed 29153U503_Executed_DECL_K no 1
Gunther.PDF
b12edbb%aae561130cc99023588b5295db|
25852b
Warnings:
Information:
166113
9 Power of Attorney POA_GeneraI_A;?gnee_AIA—SO o 1
p €30d3f7d15b560302dd71bab0e7565e129
aa0fb3
Warnings:
Information:
686953
10 Drawings-only bIaFk and white line 29153U503._Figures.pdf o 6
drawings
87da702acf18306daa03a28c7f2d2d130d13
9d4d
Warnings:
Information:
Total Files Size (in bytes): 7468031

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/M4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number | 29153US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WORKER PROTECTION SYSTEM

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)
Inventor Information:
Inventor |1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
[+| Richard [Carlson [+
Residence Information (Select One) e US Residency Non US Residency Active US Military Service
City | voodstock State/Province | L Country of Residencd | [US
Mailing Address of Inventor:
Address 1 B210 Sudburg Ct.
Address 2
City | INoodstock State/Province | |IL
Postal Code 60098 Countryi | us
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
L] Kurt [Sunther |
Residence Information (Select One) (@) US Residency Non US Residency Active US Military Service
City | Leland State/Province 'L Country of Residencd | s
Mailing Address of Inventor:
Address 1 P30 North Locust St.
Address 2
City | eland State/Province | |IL
Postal Code 60531 Countryi | |US
Inventor 3
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| kara Jo INoiteI |
Residence Information (Select One) (@ US Residency Non US Residency  __ Active US Military Service

a /A mh Mral 4 1 AVASAARNisallkWNaVaVal
SQILCIVIEINDS Cl dl. CAHIIDIT 1TUUZ
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 29153US03
Application Data Sheet 37 CFR 1.76 —
Application Number
Title of Invention | WORKER PROTECTION SYSTEM
City | Jake Zurich State/Province | 'L Country of Residencd | s

Mailing Address of Inventor:

Address 1 501 Courtland Drive

Address 2

City | | ake Zurich State/Province | |IL

Postal Code 60047 Countryi | |US

Inventor ¥

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
] I\llarc Wayne Cygnus |

Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City |v|undelein State/Province 'L Country of Residencd | s

Mailing Address of Inventor:

Address 1 P14 N. Lakeshore Dr.

Address 2

City | Mundelein State/Province | ||L

Postal Code 60060 Countryi | |us

Inventor |5

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
~| Peter Birezev v

Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City |€\pollo Beach State/Province | FL Country of Residencd | IS

Mailing Address of Inventor:

Address 1 K008 Clair Nest Ct.

Address 2

City | If\pollo Beach State/Province | FL

Postal Code 33572 Countryi | |us

Inventor |6

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

~| Pohn

Albert

Plutt, Jr. A

Residence Information (Select One) (®) US Residency

Non US Residency Active US Military Service

City | [Chicago

State/Province

'L

Country of fesidgnReS e’ EXHIBIT 100

EFS Web 2.2.13
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 29153US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WORKER PROTECTION SYSTEM

Mailing Address of Inventor:

Address 1 238 West Henderson St.

Address 2

City Chicago State/Province | |IL
Postal Code 60657 Countryi | |US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 03446

Email Address mhmpto@mecandrews-ip.com | AddEmai | |Remove Email

Application Information:

Title of the Invention 'ORKER PROTECTION SYSTEM

Attorney Docket Number| 29153US03 Small Entity Status Claimed [X]

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 6 Suggested Figure for Publication (if any) | 1

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
1
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

SIEMENS et al. EXHIBIT 1002
EFS Web 2.2.13 Page 14 0f 219



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 29153US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WORKER PROTECTION SYSTEM

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 3446

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~| 15078427 P016-03-23

Prior Application Status | [Expired -

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

15078427 [Claims benefit of provisional ~| 62177683 2015-03-23

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) | Access Codei (if applicable)

SI'E‘IVI'Elﬂ‘S_e[_aI._E?&‘I:I‘T‘Bﬂ’_]'OﬂZ

Page 15 of 219
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 29153US03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WORKER PROTECTION SYSTEM

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed hefore March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

SIEMENS et al. EXHIBIT 1002
Page 16 of 219
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 29153US03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WORKER PROTECTION SYSTEM

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

SIEMENS et al. EXHIBIT 1002
EFS Web 2.2.13 Page 17 of 219



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 29153US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WORKER PROTECTION SYSTEM

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Ivletrom Rail, LLG

Mailing Address Information For Applicant:

Address 1 1125 Mitchell Court

Address 2

City Crystal Lake State/Province IL
Country | s Postal Code 60014
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.

SIEMENS et al. EXHIBIT 1002
EFS Web 2.2.13 Page 18 0f 219



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
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WORKER PROTECTION SYSTEM

CLAIM OF PRIORITY

[0001] This patent application is a continuation of United States Provisional
Patent Application Serial No. 15/078,427, filed on March 23, 2016, which makes
reference to, claims priority to and claims benefit from United States Provisional Patent
Application Serial No. 62/177,683, filed on March 23, 2015. The above identified

application is hereby incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Aspects of the present disclosure relate to safety solutions particularly in
conjunction with railway systems. More specifically, various implementations of the

present disclosure relate to methods and systems for worker protection.

BACKGROUND

[0003] Various issues may exist with conventional approaches for worker
protection in conjunction with railway systems. In this regard, conventional systems and
methods, if any existed, for worker protection in conjunction dangers posed by work on
or near tracks, can be costly, inefficient, and/or ineffective. Further limitations and
disadvantages of conventional and traditional approaches will become apparent to one
of skill in the art, through comparison of such systems with some aspects of the present
disclosure as set forth in the remainder of the present application with reference to the

drawings.
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BRIEF SUMMARY

[0004] System and methods are provided for enhanced worker protection,
substantially as shown in and/or described in connection with at least one of the figures,
as set forth more completely in the claims.

[0005] These and other advantages, aspects and novel features of the present
disclosure, as well as details of an illustrated embodiment thereof, will be more fully
understood from the following description and drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1A illustrates an example work protection system, in accordance with
the present disclosure.

[0007] FIG. 1B illustrates example use scenarios of a work protection system, in
accordance with the present disclosure.

[0008] FIG. 2A illustrates an example portable alert device (PAD), in accordance
with the present disclosure.

[0009] FIG. 2B illustrates an example charging station for use in conjunction with
portable alert devices (PADs), in accordance with the present disclosure.

[0010] FIG. 3 illustrates an example vehicle alert device (VAD), in accordance
with the present disclosure.

[0011] FIG. 4 illustrates an example wayside detection unit (WDU), in accordance
with the present disclosure.
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DETAILED DESCRIPTION OF THE INVENTION

[0012] As utilized herein the terms “circuits” and “circuitry” refer to physical
electronic components (e.g., hardware) and any software and/or firmware (“‘code”)
which may configure the hardware, be executed by the hardware, and or otherwise be
associated with the hardware. As used herein, for example, a particular processor and
memory may comprise a first “circuit” when executing a first one or more lines of code
and may comprise a second “circuit” when executing a second one or more lines of
code. As utilized herein, “and/or” means any one or more of the items in the list joined
by “and/or”. As an example, “x and/or y” means any element of the three-element set
{(x), (y), (X, y¥)}. In other words, “x and/or y” means “one or both of x and y.” As another
example, “x, y, and/or z” means any element of the seven-element set {(x), (y), (2), (X,
y), (X, 2), (Y, ), (X, ¥, 2)}. In other words, “x, y and/or z” means “one or more of x, y, and
z.” As utilized herein, the term “exemplary” means serving as a non-limiting example,
instance, or illustration. As utilized herein, the terms “for example” and “e.g.” set off lists
of one or more non-limiting examples, instances, or illustrations. As utilized herein,
circuitry is “operable” to perform a function whenever the circuitry comprises the
necessary hardware and code (if any is necessary) to perform the function, regardless
of whether performance of the function is disabled or not enabled (e.g., by a user-
configurable setting, factory trim, etc.).

[0013] FIG. 1A illustrates an example work protection system, in accordance with
the present disclosure. Shown in FIG. 1A is a worker protection system 100, which may
be used in providing and/or enhancing workers safety, particularly with regard to

dangers posed by trains in railway work environments.

[0014] The worker protection system 100 is a proximity warning system operable
to issue alerts (e.g., to railroad worker(s) 105) when a particular vehicle (e.g., a train
101) is approaching. In this regard, the worker protection system 100 comprises one or

more devices or components, each comprising suitable hardware (including, e.g.,
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circuitry), software, or any combination thereof configured for supporting worker

protection related operations or functions.

[0015] For example, the worker protection system 100, as shown in FIG. 1A,
comprises one or more wearable devices, referred to as portable alert devices (PADs)
110, which are worn by worker(s) 105. The PADs 110 communicate with one or more
companion devices, which are configured to directly trigger (and transmit to the PADs
110) alerts, or transmit signals causing issuing of alerts by the PADs 110. The
companion devices comprise vehicle-mounted companion devices, referred to as
vehicle alert devices (VADs) 120, mounted on vehicles (e.g., the train 101) that may
pose danger to the workers, and/or stand-alone devices that are placed in “wayside”
manner—that along or near path of the approaching object (e.g., track 103 traversed by
the train 101), referred to wayside detection units (WDUs) 130, which are portable
devices placed by the workers 105 at the work site. The VAD 120 is configured to
trigger alerts under particular conditions—e.g., when it detects it is approaching a crew
equipped with the corresponding wearable devices (PADs 110). The VAD 120 may also
be configured to alert the vehicle operator—that workers are in proximity, and may
provide additional information in this regard (e.g., display the number of detected
workers, indicate distance to workers, indicate whether workers have confirmed the
alarm, etc.). Similarly, the WDU 130 is configured to trigger alerts under particular
conditions, such as when it detects the approaching vehicle (the train 101). In this
regard, the WDU 130 may be used when no VADs 120 are being used, or even when
VADs 120 are utilized, such as to provide redundant warning capabilities with additional

range.

[0016] The PAD 110 may be designed and configured as small and light device,
with low profile so as not to impede normal working activities of the worker(s) 105
wearing it. For example, the PAD 110 may be worn by either a clip, arm band or belt
clip. The PAD 110 is operable to issue an indication (e.g., audio, visual, tactile, etc.) to
alert the worker wearing it of an approaching object (that pose a safety concern). For
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example, the PAD 110 may comprise audio warning component (e.g., a speaker), a
visual warning component (e.g., a multi-color LED indicator), tactile indicator component
(e.g., vibration), etc. Further, the PAD 110 may be operable to enable the user to
provide feedback in response to issued alarm indication. For example, the PAD 110
may comprise an alert acknowledgement element, such as a confirmation button to
silence alarms (i.e., a “mute” or “confirm” switch). To improve and optimize wearability
of the PAD 110, its housing may be designed to include various features to support
multiple mounting locations and/or approaches (e.g., clipped on the users
clothing/equipment, around the user’s wrist, etc.). The PAD 110 may be configurable to
provide alerts adaptively based on particular pre-set conditions—e.g., to provide at least
a 15 second warning in line of sight conditions, when a train is approaching at 60 mph.

[0017] The VAD 120 may be configured either as a portable device (e.g., brought
into and that may be mounted to vehicles only when needed), or as permanently
mounted or integrated component (of vehicles). Implementing the VAD 120, which
typically is the most costly component of the system, as a detachable device may be
desirable as it allows use of small number of the VADs 120, being only moved into and
used on vehicles being operated, thus reducing the deployment cost significantly. The
VAD 120 may be operable to broadcast signals that are specifically configured to
interfaces with the wearable devices (PADs 110) and may also interface with the
wayside unit (WDU 130) to provide increased distance. Further, in some instances the
VAD 120 may be operable to, when worker(s) is/are detected, provide indication to the
operator(s) of the vehicle, such as by displaying and/or sounding warnings. In some
instances, the VAD 120 may provide detailed information (rather than generic warning),
such as indicating the quantity of workers detected, and the approximate distance to the

workers.

[0018] While the VAD 120 is illustrated in FIGs 1A and 1B as a singular physical
component, incorporating all components (including antennas), the disclosure is not so

limited, and in some instances VADS may be implemented to support distributed
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arrangements—e.g., comprising a plurality of physical units, which may be placed at
different locations or positions within the vehicles. For example, VADs may comprise a
first physical unit comprising the antennas (and related circuitry or other support
components), and one or more other physical units housing the remaining components
of the VADs. In this regard, the physical antenna unit may be configured for optimal
placement (e.g., on roof of front car in train) which may be deemed optimal based on
one or more placement criteria (e.g., optimal broadcast characteristics, maximum safety

to operators and other individuals on train, such as passengers, etc.).

[0019] The WDU 130 is configured to operate as stand-alone device, placed on
or near the path of the object(s) being detected. For example, the WDU 130 may be
attached to placement component (e.g., a tripod), and is temporarily placed near the
track 103. The placement of the WDU 130 may be subject to particular criteria—e.g., no
closer than certain distance (for example, four feet) to the nearest rail, at or in advance
of each end of a work zone. The WDU 130 broadcasts a signal when a train or vehicle
passes. The WDU 130 may have dual functionality as it may interface with the VAD
while also broadcasting signals to PADs. The WDU 130 may be utilized in areas where
trains or other vehicles may not have vehicle mounted companion devices (e.g., VADs
120). Nonetheless, the disclosure is not so limited, and in some instances all three
types of devices may work together, as described below.

[0020] In certain implementations, worker protection systems in accordance with
the present disclosure, such as the worker protection system 100, may incorporate
various solutions for providing worker alerts (particularly, e.g., for railway work
environments) in enhanced and adaptive manner. For example, worker protection
system 100 may be configured to trigger alerts based on speed, at least in part, rather
than simply based on distance between workers and approaching trains. In this regard,
the worker protection system 100 may be configured to utilize the approach speed to
appropriately time to the alert so that the alerts are not triggered too late, but also are
not triggered too early causing the workers 105 to start ignoring and suppressing alerts
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(e.g., on very slow moving or stationary vehicles), until the vehicle is actually a potential
threat. Thus, the distance at which the alerts are triggered may be based on the speed
of the vehicles. For example, for trains approaching at speeds under 4 mph, no alerts
are triggered until the train is within 100 feet, whereas for a train approaching at 30 mph
the alerts are triggered when the train is with 1000 feet. In this regard, the conditions at
which the alerts are triggered (e.g., speed, distances, or combinations thereof) may be
configurable.

[0021] Various aspects of the alert related operations (triggering criteria) and/or
associated functions (e.g., logging) may be location-dependent. As such, worker
protection systems in accordance with the present disclose (e.g., the worker protection
system 100) may support use of positioning solutions (e.g., Global Navigation Satellite
System (GNSS) technologies, such as GPS, GLONASS, Galileo, etc.), to enable
obtaining location/positioning information that may be used in alert related operations or
functions. This may be done by incorporating into the various devices (e.g., the PADs
110, the VADs 120, and the WDUs 130) dedicated GNSS resources (e.g., receivers,
antennas, etc.) and/or by configuring them to use existing GNSS resources where
possible (e.g., use of existing positioning application in the train 101 by the VAD 120).

[0022] The alerts may be triggered only when a preset (programmed) alert trigger
threshold is satisfied (e.g., vehicle’s speed exceeding particular limit, distance to
workers falling below particular value, etc.). In certain implementation, multiple
threshold types may be used. For example, in one example implementation, three alert
threshold types may be used: time-to-arrival (TTA), distance-from-train (DFT), and low-
speed close proximity distance alert (CPD). These different types of thresholds may be
applicable at different conditions. For example, at low speeds, below a configurable
speed threshold, the workers will not get TTA or DFT alerts; rather, the alert triggering is
held off until the train/vehicle comes within a programmed short distance. This may
avoid triggering DFT alert prematurely (time-wise), when it still might be a long time
(e.g., minutes) until the train arrives due to its low speed.
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[0023] In certain implementations, worker protection systems in accordance with
the present disclosure, such as the worker protection system 100, may support location-
specific rule customization. For example, an operator (e.g., a transit agency) may
desire modified alerting rules at particular areas/locations (e.g., due to unique
geography, or greater difficulty in seeking safe shelter, etc.). Thus, alert devices that
are intended for use in such areas/locations may be reconfigured dynamically. This
may be done by use of (re-)customization stations at entry points to those
areas/locations, to reconfigure the alert devices dynamically. This may be done using
near field communication rule modification. The alert units may be placed in proximity
to the customization stations briefly, and the rules are then updated. Further,
indications (e.g., visual, audible, etc.) of successful (or failed) rule changes may be
provided. In some instances, the special/customized rules may be configured to expire,
such as after a certain period of time, after next power down or charging cycle, etc.

[0024] In certain implementations, worker protection systems in accordance with
the present disclosure, such as the worker protection system 100, may be configured to
provide alerts for both the vehicle operator as well as all workers. The worker protection
system 100 may be configurable based on user preferences and/or parameters. For
example, the worker protection system 100 may be configured to operate (trigger alerts)
within operator-configurable combinations of distances, speeds, location, etc. Further,
the PADs 110 may be customized to operate according to individual organizations’ rules
and regulations.

[0025] In certain implementations, worker protection systems in accordance with
the present disclosure, such as the worker protection system 100, may be operable to
allow assignment and/or unique identification of vehicle-mounted units (i.e., VADs 120),
such that the wearable units (PADs 110), as well as the wayside units (WDUs 130)
would only respond to alerts corresponding to particular tracks. In other words, each
VAD 120 would be identified uniquely, and assigned to a particular track, to enable only
PADs 110 and/or WDUs 130 used by workers on that particular track to respond to
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alerts triggered by that VAD 120, while ignoring other VADs 120 (thus avoiding false

alerts).

[0026] In certain implementations, worker protection systems in accordance with
the present disclosure, such as the worker protection system 100, may be configured to
provide optimized power performance (e.g., power supply, power consumption, etc.). In
this regard, the power supply may be adaptively selected and/or configured for each of
different devices in the worker protection system 100, based on the type and/or working
conditions for the device. For example, the PAD 110 may be powered using integrated
power supply (e.g., batteries or similar power sources). In this regard, rechargeable
batteries may be used, allowing the recharging of the device when not in use (e.g.,
being inserted or docked into charging stations at the end of each day to be charged for
work the following day. The VAD 120 may be powered by the vehicle to which it is
mounted or integrated. The WDU 130 may be powered using integrated power supply

(e.g., batteries or similar power sources), which may be rechargeable.

[0027] Further, certain solutions may be incorporated and/or used to enhance
overall power consumption. For example, the PAD 110 may be configured to support
one or more power-saving modes (e.g., modes with the PAD 110, or at least some of
the components thereof, transitioning to low functionality states, or completely shutting
down). The PAD 110 may be operable to facilitate transitioning back to full functionality
(or powering up) when necessary. For example, the PAD 110 may be configured to
automatically shut down when it is not being used (e.g., when placed in a charger or
docking bay for recharging). Further, the PAD 110 may be operable to dynamically
determine when to transition to (or from) power saving modes. For example, the PAD
110 may comprise a component (e.g., accelerometer) for determining when the device
is idle for an extended period of time, and respond to that by entering power saving
mode (e.g., shut down, or operate with less frequent polling). Such accelerometer
detects the lack of motion for a period of time to enter the power-saving mode; then

trigger return to normal operating mode when movement is detected.
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[0028] In certain implementations, worker protection systems in accordance with
the present disclosure, such as the worker protection system 100, may be configured to
provide logging and data recording. The logging and data recording may be used, for
example, for training, for location tracking, and/or for even recreating (e.g., during
accident investigation). For example, the PAD 110 may comprise circuitry for data
recording and/or logging—e.g., to compile downloadable log files, which may be
accessible (remotely, such as via any available communication means, or by direct
connection to the PAD 110, such as when the device is docked for recharging). Such
log files are then available to allow examination of alerts as well as related events
and/or activities (e.g., users’ responses, such as alert silencing actions). The VADs 120
and/or the WDUs 130 may similarly be configured to support logging of worker
protection/alert related information, such as by also compiling downloadable log files
that are available when needed. The log files may contain data recording triggered
alerts and related information (e.g., alerts’ times and/or location, distances to workers
and traveling speed within work zone workers’ acknowledgment or response actions,
etc.), as well as other information relating to, e.g., faults, mechanical shock over
thresholds, etc. Further, logs may include GPS positioning information (e.g., coordinate
of locations of alerts), time of events, compass bearing, received signal strength, and

antenna used, when available.

[0029] In certain implementations, worker protection systems in accordance with
the present disclosure, such as the worker protection system 100, may be incorporate
various communication techniques for optimizing performance, with respect to the
broadcast, reception, and processing of signals used in triggering alerts. For example,
the PAD 110 may incorporate diversity antennas of identical or differing polarity, to
improve signal reception reliability. Use of such diversity antennas (with corresponding
signal processing functions) allows for improved performance in certain conditions, such

as when the worker 105 is not in the optimal position of antenna orientation.
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[0030] In certain implementations, worker protection systems in accordance with
the present disclosure, such as the worker protection system 100, may be configured to
provide backward compatibility with existing protection solutions and/or protocols.
Further, it may be particularly designed and implemented such that it may be integrated

into future communications based train control systems.

[0031] In certain implementations, multiple devices in worker protection systems
in accordance with the present disclosure, such as the worker protection system 100,
may be configured to operate collaboratively, to ensure that alerts are received by all
workers. For example, the PADs 110 and/or the WDUs 130 may be configured to relay
alerts (e.g., of approaching trains) to other devices nearby, thus improving the field
strength of warning signals, by increasing the probability that all nearby PADs 110
receive the alert (even devices that may have not been able to receive the signals/alerts
directly).

[0032] The various devices (PADs, VADs, WDUs) used in the worker protection
systems may be designed and/or implemented to meet certain operational requirements
(relating to, e.g., shock/vibration, temperature/ humidity, salt conditions, icing, hose
down, electrostatic discharge (ESD), electromagnetic compatibility (EMC),
electromagnetic interference (EMI), electromagnetic compatibility, etc.) in accordance
with particular standards that may be pertinent to the related industries (MIL-STD-810,
AREMA 11.5.1, IEC 61000-4, SAE J1113, CISPR 22, FCC Title 47, Association of
American Railroads (AAR) All Applicable AAR S-9401, etc.).

[0033] Accordingly, worker protection systems in accordance with the present
disclosure, such as the worker protection system 100, with many of the components
being portable and/or configurable, offer portability and ease of configuration, allowing

them to be set up in any work environment seamlessly.

[0034] FIG. 1B illustrates example use scenarios of a work protection system

(e.g., the work protection system 100 of FIG. 1A), in accordance with the present
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disclosure. In this regard, the different use scenarios may be based on which of and
how the different devices in the work protection system 100—that is the PADs 110, the
VADs 120, and the WDUs 130—interact during operation of the system, to provide the
intended protection.

[0035] For example, in a first use scenario (denoted as ‘A’ in FIG. 1B), only
worker wearable devices (PADs 110) and vehicle-mounted devices (VADs 120) are
used—i.e., no wayside devices (WDUs 130) are used. In other words, as shown in FIG.
1B, the train 101 is equipped with a VAD 120, which broadcasts signals to interface with
the PADs 120 worn by worker(s) 105, to detect if the train 101 is in proximity where an
alarm is activated. In this regard, the PADs 120 will issue an alert (e.g., audible alarm)
once they are detected by any train-based VAD 120, such as within a specified
distance. On the vehicle side, the VAD 120 may further provide information to the
operator when the PADs 120 are detected. For example, a user interface may indicate
such information as how many PADs 120 (and thus worker(s) 105) are present within
the specified distance. Further, the workers and/or operators may respond to issued
alarms—e.q., silencing them, such as by acknowledging them on the wearable devices
and/or on the user interface of the vehicle mounted devices.

[0036] In a second use scenario (denoted as ‘B’ in FIG. 1B), no vehicle-mounted
devices (VADs 120) are used; rather, the worker wearable devices (PADs 110) are only
in communication with the wayside devices (WDUs 130). In this regard, the wayside
devices monitor for and detect approaching vehicles (e.g., the train 101), broadcast
alarms (or signals triggering alarms) when a vehicle is in proximity (e.g., determined
when at particular distance from the wayside device and/or moving at particular speed).
For example, when the train 101 is detected by the WDU 130 (e.g., when it passes it, or
moves within certain distance from it, at particular speed), it sends a proximity warning
to all local PADs 110. Once the alarms is triggered at the wearable devices, they may
continue until acknowledged by the workers—e.g., audible alarms continue until
silenced, such as by hitting a “confirm” button.
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[0037] In a third use scenario (denoted as ‘C’ in FIG. 1B), all three types of
devices—that is worker wearable devices (PADs 110), vehicle-mounted devices (VADs
120) and wayside devices (WDUs 130)—are used, and may communicate with one
another to provide the desired protection. In such scenarios, a worker wearable device
may be activated and/or triggered by vehicle-mounted devices as well as wayside
devices, for redundancy (thus enhanced protection). For example, the train 101 may be
equipped with the VAD 120, which may communicate directly with the WDU 120 as the
train 101 approaches it, such as when the train 101 is at a specified distance. In
response, the WDU 130 may send proximity warnings (trigger alarms) to all local PADs
110. Under certain conditions (e.g., at particular distance and/or speed), the VAD 120
may communicate directly with the local PADs 110, to trigger alarm (which may be
configured differently, such as for heightened risk).

[0038] FIG. 2A illustrates an example portable alert device (PAD), in accordance
with the present disclosure. Shown in FIG. 2A is a portable alert device (PAD) 200.

[0039] The PAD 200 may comprise suitable one or more of hardware (including
circuitry and/or other hardware components), software, and combination thereof for
implementing various aspects of the present disclosure, particularly with respect to the
support of portable wearable functionality in worker protection solutions, as described
above. The PAD 200 may be a particular example implementation of the PAD 110, as
described with respect to FIGs. 1A and 1B. In this regard, as noted above PADs may be
configured as portable devices that are wearable by users (e.g., workers) to provide
alerts regarding approaching vehicles that may pose safety threats to workers at
particular locations. The PAD 200 is operable to perform such functions, in support of
work protection systems in accordance with the present disclosure, as receiving alerts
(or triggering alerts in response to broadcast warning signals) and providing alert
indications to the user (the worker wearing the device), as well as additional alert

related functions, such logging alert related data, etc.

14 SIEMENS et al. EXHIBIT 1002
Page 35 of 219



ATTORNEY DOCKET NO. 29153US03

[0040] In the example implementation illustrated in FIG. 2A, the PAD 200 may
comprise a housing 210 for enclosing various components of the PAD 200. The housing
210 may be constructed to be suitable for the intended operations (and environment
and/or conditions thereof) of the PAD 200 (e.g., strong enough to withstand harsh work
environment but light enough as to not encumber the worker or hinder his/her activities),
and to withstand environmental conditions associated with outside/external use (e.g.,

rain, extreme cold/heat), etc.).

[0041] The PAD 200 may comprise (or may be integrated with) an attachment
structure 260, for facilitating the wearability of the PAD 200, by enabling the PAD 200 to
be attached to the worker and/or to item used by the worker (e.g., clothing, equipment,
etc.). In this regard, the PAD 200 may support various types of attachment structures, to
allow worker to select preferable way for apply the device. For example, as shown in
FIG. 2A, the PAD 200 may comprise or be coupled to a clip structure 260, so that the
PAD 200 may be clipped onto the worker’s clothing, belt, etc. In another
implementation (not shown), the PAD 200 may comprise or be coupled to a strap
structure, so that the PAD 200 may be attached around the worker’s wrist.

[0042] The PAD 200 has one or more antennas 240, which may be integrated or
enclosed within the housing 210, configured for transmitting and/or receiving signals
(e.g., broadcast alert related signals). As noted above, PADs may support use of
various optimization techniques, including use of diversity, and as such the antennas
240 may comprise diversity antennas of identical or differing polarity.

[0043] The PAD 200 may have an integrated/internal power supply 230, for
powering the various components of the PAD 200. In this regard, the power supply 230
may be rechargeable. For example, charging stations (an example of which is
described with respect to FIG. 2B) may be used. The recharging of the power supply
230 may be done in various ways, including by use of charging stations (an example of
which is described with respect to FIG. 2B) for example. In this regard, the PAD 200
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may be connected (e.g., coupled, inserted, docked, etc.) to the charging station when it

is not being used (e.g., at the end of each day) to be charged.

[0044] The PAD 200 may comprise suitable circuitry 220 for performing various
operations in support of its functions. For example, the circuitry 220 may be operable to
store data (including code); run and/or execute various applications and/or functions
(alert related); handle transmission and/or reception of signals (and processing
transmitted and/or received signals); provide power management; manage logging
operations in the PAD 200; and handle input/output functions (e.g., supporting different
forms of alert indications, including visual, audio, and/or tactile, and handling user input,

such as acknowledges of alerts).

[0045] As shown in FIG. 2A, the PAD 200 comprises a visual indicator (e.g.,
LED) 212 and an audio indicator (e.g., speaker) 214, which are integrated into the
housing 210, and are configured to provide visual and/or audio indication in response to
triggering of alerts. Also, within the housing 210, the PAD 200 comprises a vibration
motor 234, which may be configured to cause vibrations in response to triggering of
alerts. The PAD 200 may be configured to use one or more of available indications
means—e.g., one or more of visual, audio, and tactile indications. This may be done
based on pre-set criteria, user selected preferences, dynamic configuration of the
device, etc.

[0046] Further, as shown in FIG. 2A, the PAD 200 comprises a confirmation
button 216, which is configured to receive indication of user acknowledgment (e.g., by
pressing the confirmation button 216), when alert indication(s) is/are outputted. In some
instances, the PAD 200 may, in response to receiving user confirmations, generate and
transmit acknowledge messages, to other alert devices (e.g., PADs, WDUs, and/or
VADs broadcasting and/or forwarding signals triggering alerts that were confirmed).

[0047] In some example implementations, PADs in accordance with the present

disclosure (such as, e.g., the PAD 200) may not have any openings for connectors or
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the like (for enhanced rigidity and/or protection against the elements). The functions of

the PADs may be configured to account for and/or accommodate such design.

[0048] For example, only wireless communications are used such as using near
field communications (NFC), for communication of data, and charging of the power
supply fs performed indirectly, such as using magnetic induction. Thus, as shown in
FIG. 2A, the PAD 200 comprises a NFC component 236 for supporting NFC
transmission and/or reception. Further, the PAD 200 comprises a charging element
232, for enabling (re)charging the power supply 230 in connectless manner—e.g.,
without requiring plugging a power cord or other wired cabling. The charging element
232 may comprise an inductive charging coil, for example. The PAD may also include
an environmentally sealed button to allow the operator to perform alarm confirmation

and silencing.

[0049] FIG. 2B illustrates an example charging station for use in conjunction with
portable alert devices (PADs), in accordance with the present disclosure. Shown in
FIG. 2B is a PAD charging station 280, which may be used in conjunction with portable
alert devices (PADs), such as the PAD 200 of FIG. 2A.

[0050] The PAD charging station 280 may comprise suitable one or more of
hardware (including circuitry and/or other hardware components), software, and
combination thereof for implementing various aspects of the present disclosure,
particularly with respect to the support of portable alert devices (PADs). In this regard,
the main function of the PAD charging station 280 may be (re)charging PADs (e.g., the
PAD 200 of FIG. 2A). The PAD charging station 280 may support additional functions,
however. For example, the PAD charging station 280 may support and/or facilitate
exchange of data with the PADs, such as to enable extraction of data from the PADs

(e.g., log files) and/or input of data into the PAD (e.g., (re)configuration data), etc.

[0051] As shown in the example implementation illustrated in FIG. 2B, the PAD

charging station 280 may comprise a housing 290 for enclosing various components of
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the PAD 200. The housing 290 may be constructed to be suitable for intended uses
and/or functions of the PAD charging station 280. For example, the housing 290 may
be configured such that it defines a space into which the supported PADs (e.g., the PAD
200 of FIG. 2A) may be inserted and/or docked.

[0052] The PAD charging station 280 may comprise various components for
supporting and/or enabling charging power supplies of supported PADs. In this regard,
the PAD charging station 280 (and charging related components thereof) may be
configured to facilitate the charging in the manner required by the supported PADs. For
example, in the example implementation illustrated in FIG. 2B, the PAD charging station
280 comprises a charging element 282 integrated within the housing 290, and
configured for supporting recharging in connectless manner. The charging element 282
may comprise an indicative charging coil, for example, for enabling (re)charging by

induction.

[0053] The PAD charging station 280 may comprise a data port 286 for extracting
data from and/or inputting data into the PADs, while docked into the PAD charging
station 280. Further, the PAD charging station 280 may comprise suitable
communication circuitry for facilitating the actual exchange of data with the docked
PADs. For example, the data exchanges may be done via near field communication
(NFC) connections, and as such the PAD charging station 280 may comprise an NFC

component 288 for supporting such communications.

[0054] In some instances, the PAD charging station 280 may comprise input
and/or output (I/O) component for use in conjunction with operations of the PAD
charging station 280. For example, the PAD charging station 280 may comprise a
visual status indictor (e.g., LED) 284, integrated within the housing 290, to provide
useful feedback (e.g., indication when charging, data extraction, data input, etc. is
complete).
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[0055] FIG. 3 illustrates an example Vehicle Alert Device (VAD), in accordance

with the present disclosure. Shown in FIG. 3 is a vehicle alert device (VAD) 300.

[0056] The VAD 300 may comprise suitable one or more of hardware (including
circuitry and/or other hardware components), software, and combination thereof for
implementing various aspects of the present disclosure, particularly with respect to the
vehicle-mounted functionality in support of worker protection. The VAD 300 may be a
particular example implementation of the VAD 120, as described with respect to FIGs.
1A and 1B. In this regard, as noted above VADs may be configured as portable
(moveable) devices or as permanent components integrated into vehicles. The VAD
300 is operable to perform such functions, in support of work protection systems in
accordance with the present disclosure, as broadcasting signals configured for
interfacing with wearable devices (e.g., PADs 100), as well as additional alert related
functions, such alert-related interactions with vehicle operators (e.g., to indicate when
worker(s) is/are detected, for example by sounding a warning and/or providing a visual
indicators, and/or displaying related information, such as the quantity of workers
detected, and the approximate distance to the workers), logging alert related data, etc.

[0057] While VADs may be implemented as singular devices (that is within a
single housing incorporating and/or attaching all components of the VAD), in some
implementations, such as the example implementation illustrated in FIG. 3, VADs may
be implemented in a distributed manner—e.g., comprising a plurality of physical units,
each of which may be placed at particular location and/or position, selected for optimal
performance with respect to functions and/or operations provided by that unit. For
example, as shown in FIG. 3, the VAD 300 may comprise a VAD operator unit 310, a
VAD antenna unit 320, and a VAD (main) controller unit 330.

[0058] The VAD operator unit 310 may comprise components for supporting
interactions with the vehicle operator—e.g., to received user input and/or provide user

feedback relating to operation of the VAD 300 and/or to alerts. For example, the VAD
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operator unit 310 may comprises input/output (1/O) components (and related circuitry
and/or support hardware), such as a display 312 and user controls 314, to enable user
interactions. Further, the VAD operator unit 310 may comprise and/or be operable to
utilize 1/0O components configured for providing indications relating to triggering of alerts
and/or receiving feedback (e.g., confirmation) relating to such indications. For example,
the VAD operator unit 310 may comprise a speaker (not shown), configured for
providing audible indications of triggered alerts, a visual status indicator (e.g., LED) 318,
configured for providing visual indication of triggered alerts, and a configuration button
316, configured to receive indication of user acknowledgment (e.g., by pressing the
confirmation button 316), when alert indication(s) is/are outputted. The user controls
314 may comprise various types of user input elements, such as buttons, dials, etc. for
allowing vehicle operator(s) or device users to provide input, such as to configure the
VAD 300 and/or its operations, to respond to alerts (when triggered), etc. The user
controls 314 may be implemented in the form of a touch screen (e.g., as part of the
display 312), or be implemented with an alpha-numeric display. The display 312 (or any
type of user interface) may be used to provide the vehicle operator with various
information, such as alert related data (e.g., indicate the quantity of workers detected,
and the approximate distance to the workers, calculated time till reaching the workers,

etc.).

[0059] In some instances, rather than incorporating dedicated 1/0O components,
the VAD 300 (or the VAD operator unit 310) may be operable to connect to and use
existing I/O components (e.g., displays, speakers, etc.) in the vehicle, thus obviating the
need to (and cost of) incorporating such dedicated components. For example, the VAD
operator unit 310 may be operable to utilize existing audio systems to provide audible
indication of triggered alerts.

[0060] The VAD antenna unit 320 may comprise one or more antennas 340 (and
related circuitry and/or support hardware), configured for use in transmitting and/or

receiving signals (e.g., broadcast alert related signals, receiving signal indicating
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triggering of alerts and/or confirmation of such alerts by workers, etc.). In some
implementations, however, the VAD antenna unit 320 may not incorporate dedicated
antennas, and may instead simply comprise connecting means (e.g., coaxial connectors

for wiring) to existing and/or external antennas in the vehicle.

[0061] The VAD controller unit 330 may comprise suitable circuitry for performing
(remaining) operations and/or functions of the VAD 300. The VAD controller unit 330
may comprise, for example, one or more main processors 350, a system memory 352,
a communication subsystem 354, an input/output (I/O) subsystem 356, and a logging

management component 358.

[0062] Each main processor 350 may comprise suitable circuitry operable to
process data, and/or control and/or manage operations of the VAD 300, and/or tasks
and/or applications performed therein. In this regard, the main processor 350 may
configure and/or control operations of various components and/or subsystems of the
VAD 300, by utilizing, for example, one or more control signals. The main processor 350
may comprise a general purpose processor (e.g., CPU), a special purpose processor
(e.g., application-specific integrated circuit (ASIC)), or the like. The disclosure, however,
is not limited to any particular type of processors. The main processor 350 may enable
running and/or execution of applications, programs and/or code, which may be stored,
for example, in the system memory 352. Alternatively, one or more dedicated
application processors may be utilized for running and/or executing applications (or
programs) in the VAD 300.

[0063] The system memory 352 may comprise suitable circuitry for permanent
and/or non-permanent storage, buffering, and/or fetching of data, code and/or other
information, which may be used, consumed and/or processed. In this regard, the
system memory 352 may comprise different memory technologies, including, for
example, read-only memory (ROM), random access memory (RAM), Flash memory,

solid-state drive (SSD), and/or field-programmable gate array (FPGA). The disclosure,
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however, is not limited to any particular type of memory or storage devices. The system
memory 352 may store, for example, configuration data, which may comprise
parameters and/or code, comprising software and/or firmware, logging data, etc.

[0064] The communication subsystem 354 may comprise suitable circuitry
operable to communicate signals from and/or to the electronic device, such as via one
or more wired and/or wireless connections. In this regard, the communication
subsystem 354 may be configured to support one or more wired or wireless interfaces,
protocols, and/or standards, and to facilitate transmission and/or reception of signals to
and/or from the VAD 300, and/or processing of transmitted and/or received signals, in
accordance with the applicable interfaces, protocols, and/or standards. Examples of
signal processing operations that may be performed by the communication subsystem
354 comprise, for example, filtering, amplification, analog-to-digital conversion and/or
digital-to-analog conversion, up-conversion/down-conversion of baseband signals,
encoding/decoding, encryption/decryption, and/or modulation/demodulation. For
example, the communication subsystem 354 may be configured to support broadcast of
alert related signals, via the antenna(s) 340.

[0065] The 1/0 subsystem 356 may comprise suitable circuitry for managing user
interactions with the VAD 300, such as to enable obtaining input from and/or providing
output to device user(s). The 1/0O subsystem 356 may support various types of inputs
and/or outputs, including, for example, video, audio, tactile, and/or textual. In this
regard, dedicated 1/0O devices and/or components, external to (and coupled with) or
integrated within the VAD 300, may be utilized for inputting and/or outputting data
during operations of the I/O subsystem 356. Examples of such dedicated 1/0O devices
may comprise user interface components or devices (e.g., the display 312), audio I/O
components (e.g., speakers and/or microphones), mice, keyboards, touch screens (or
touchpads), and the like. In some instances, user input obtained via the 1/0 subsystem
356, may be used to configure and/or modify various functions of particular components
or subsystems of the VAD 300.
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[0066] The logging management component 358 may comprise suitable circuitry
for managing logging operations in the VAD 300. The logging operations may comprise
compiling log files (stored in the system memory 352) containing data relating to alerts,
as described above.

[0067] Also, while not shown in FIG. 3, the VAD controller unit 330 may also
comprise component for managing power supply (e.g., to the VAD controller unit 330
itself, and/or to other units, such as the VAD operator unit 310).

[0068] As noted above, as shown in the example implementation illustrated in
FIG. 3, the VAD 300 may be implemented as multi-unit system, comprising multiple
separate components (the VAD operator unit 310, the VAD antenna unit 320, and the
VAD controller 330). In this regard, as noted each of the different physical unit may be
configured for placement at particular location and/or position, selected for optimal
performance with respect to functions and/or operations provided by that unit. For
example, the VAD operator unit 310 may be configured for placement within the
operator compartment (e.g., train cockpit) at position optimal for providing output to
and/or receiving input from the operator (e.g., top of the dashboard). The VAD antenna
unit 320, may be configured for placement outside (and on top) of the engine car. The
VAD controller unit 330 may be configured for placement within the engine car, but out
of the way (for convenience).

[0069] As the VAD controller unit 330 may house the bulk of the VAD resources
(e.g., processing resources, storage resources, etc.), the VAD controller 330 may be
configured to support connect to and/or communicate with the remaining unit(s) and/or
available resources that may be utilized in support of operations of the VAD 300. For
example, the VAD controller unit 330 may comprise data port 340, for enabling
connecting to the VAD 300 for extracting data therefrom (e.g., log files) and/or inputting
data thereto (e.g., for (re)configuration); a power connector 342 (e.g., drawing power

from sources within the train); a VAD operator unit (VOU) connector 344; configured for
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connecting to the VAD operator unit 320 (e.g., to provide power thereto, exchange data
therewith, etc.); one or more antenna connectors 346 (e.g., for connecting to the VAD
antenna unit 320, existing antennas in the train, etc.); one or more GNSS connectors
348, for connecting to existing GNSS systems (or transceivers); etc.

[0070] FIG. 4 illustrates an example wayside detection unit (WDU), in accordance

with the present disclosure. Shown in FIG. 4 is a wayside detection unit (WDU) 400.

[0071] The WDU 400 may comprise suitable one or more of hardware (including
circuitry and/or other hardware components), software, and combination thereof for
implementing various aspects of the present disclosure, particularly with respect to the
wayside detection and/or alert related functions in support of worker protection
solutions. The WDU 400 may be a particular example implementation of the WDU 130,
as described with respect to FIGs. 1A and 1B. In this regard, as noted above WDUs
may be configured as portable (moveable) devices that are placed along the expected
path (e.g., train tracks) of vehicles that may pose safety threats to workers at particular
locations. The WDU 400 is operable to perform such functions, in support of work
protection systems in accordance with the present disclosure, as detecting approaching
vehicles, triggering alerts at wearable devices (e.g., by broadcasting signals configured
for interfacing with the wearable devices (e.g., PADs 100) to trigger the alerts thereby),
and triggering critical alarms when a train enters a work area, as well as additional alert

related functions, such logging alert related data, etc.

[0072] In the example implementation illustrated in FIG. 4, the WDU 400 may
comprise a housing 410 for enclosing various components of the WDU 400 and/or
allowing attachment to certain external elements or structures. The housing 410 may
be constructed to be suitable for the intended operation environment and/or conditions
of the WDU 400 (e.g., being constructed to be very rigid, to withstand accidental
impacts during deployment and/or when it knocked down), and to withstand

environmental conditions associated with outside/external use (e.g., rain, extreme
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cold/heat), etc.). The WDU 400 has one or more antennas 440, used in transmitting
and/or receiving signals (e.g., broadcast alert related signals). Further, the WDU 400
may have sensory elements, such as a train detector 430. In this regard, the train
detector 430 may be operable to monitor, detect, and track approaching vehicle, using
one or more suitable technologies (e.g., visual, infrared, laser ranging, etc.), and/or to
enable generating corresponding data (distance, relative speed, etc.). The WDU 400
typically would also comprise (or can be coupled to) a support structure 420, such as a
rigid tripod, to enable placement of the WDU 400, such as near train tracks.

[0073] Internally, the WDU 400 may comprise suitable circuitry for performing
various operations in support of its functions. For example, the WDU 400 may comprise
one or more main processors 450, a system memory 452, a communication subsystem
454, a sensor management component 456, and a logging management component
458.

[0074] Each main processor 450 may comprise suitable circuitry operable to
process data, and/or control and/or manage operations of the WDU 400, and/or tasks
and/or applications performed therein. In this regard, the main processor 450 may
configure and/or control operations of various components and/or subsystems of the
WDU 400, by utilizing, for example, one or more control signals. The main processor
450 may comprise a general purpose processor (e.g., CPU), a special purpose
processor (e.g., application-specific integrated circuit (ASIC)), or the like. The
disclosure, however, is not limited to any particular type of processors. The main
processor 450 may enable running and/or execution of applications, programs and/or
code, which may be stored, for example, in the system memory 452. Alternatively, one
or more dedicated application processors may be utilized for running and/or executing
applications (or programs) in the WDU 400.

[0075] The system memory 452 may comprise suitable circuitry for permanent

and/or non-permanent storage, buffering, and/or fetching of data, code and/or other
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information, which may be used, consumed and/or processed. In this regard, the
system memory 452 may comprise different memory technologies, including, for
example, read-only memory (ROM), random access memory (RAM), Flash memory,
solid-state drive (SSD), and/or field-programmable gate array (FPGA). The disclosure,
however, is not limited to any particular type of memory or storage devices. The system
memory 452 may store, for example, configuration data, which may comprise
parameters and/or code, comprising software and/or firmware, logging data, etc.

[0076] The communication subsystem 454 may comprise suitable circuitry
operable to communicate signals from and/or to the electronic device, such as via one
or more wired and/or wireless connections. In this regard, the communication
subsystem 454 may be configured to support one or more wired or wireless interfaces,
protocols, and/or standards, and to facilitate transmission and/or reception of signals to
and/or from the WDU 400, and/or processing of transmitted and/or received signals, in
accordance with the applicable interfaces, protocols, and/or standards. Examples of
signal processing operations that may be performed by the communication subsystem
454 comprise, for example, filtering, amplification, analog-to-digital conversion and/or
digital-to-analog conversion, up-conversion/down-conversion of baseband signals,
encoding/decoding, encryption/decryption, and/or modulation/demodulation. For
example, the communication subsystem 454 may be configured to support broadcast of
alert related signals, via the antenna(s) 440.

[0077] The sensor management component 456 may comprise suitable circuitry
for managing sensors, such as the train detector 430. For example, the sensor
management component 456 may control the selection of detection and ranging
technology implemented by the train detector 430, set the parameters required for its
operations, and/or process information obtained via the train detector 430, to generate
corresponding data (e.g., distance to approaching train, relative speed, etc.).
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[0078] The logging management component 458 may comprise suitable circuitry
for managing logging operations in the WDU 400. The logging operations may comprise
compiling log files (stored in the system memory 452) containing data relating to alerts,
as described above.

[0079] The WDU 400 may comprise a data port 460 for extracting data (e.g., log
files) from and/or inputting data (e.g., (re)configuration data) into the WDU 400.

[0080] Other embodiments of the invention may provide a non-transitory
computer readable medium and/or storage medium, and/or a non-transitory machine
readable medium and/or storage medium, having stored thereon, a machine code
and/or a computer program having at least one code section executable by a machine
and/or a computer, thereby causing the machine and/or computer to perform the
processes as described herein.

[0081] Accordingly, various embodiments in accordance with the present
invention may be realized in hardware, software, or a combination of hardware and
software. The present invention may be realized in a centralized fashion in at least one
computing system, or in a distributed fashion where different elements are spread
across several interconnected computing systems. Any kind of computing system or
other apparatus adapted for carrying out the methods described herein is suited. A
typical combination of hardware and software may be a general-purpose computing
system with a program or other code that, when being loaded and executed, controls
the computing system such that it carries out the methods described herein. Another
typical implementation may comprise an application specific integrated circuit or chip.

[0082] Various embodiments in accordance with the present invention may also
be embedded in a computer program product, which comprises all the features enabling
the implementation of the methods described herein, and which when loaded in a
computer system is able to carry out these methods. Computer program in the present

context means any expression, in any language, code or notation, of a set of
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instructions intended to cause a system having an information processing capability to
perform a particular function either directly or after either or both of the following: a)
conversion to another language, code or notation; b) reproduction in a different material

form.

[0083] While the present invention has been described with reference to certain
embodiments, it will be understood by those skilled in the art that various changes may
be made and equivalents may be substituted without departing from the scope of the
present invention. In addition, many modifications may be made to adapt a particular
situation or material to the teachings of the present invention without departing from its
scope. Therefore, it is intended that the present invention not be limited to the particular
embodiment disclosed, but that the present invention will include all embodiments falling
within the scope of the appended claims.
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CLAIMS

What is claimed is:

1. A system for worker protection, the system comprises:
a compact wearable personal alert device, configured for use by a worker, the
personal alert device comprising:
a housing for enclosing components of the personal alert device;
an attachment structure for attaching the personal alert device to the
worker or an item used by the worker;
a power supply for powering components of the personal alert device;
a communication component, comprising one or more antennas,
configured for transmitting and/or receiving wireless signals;
one or more indicator components, for outputting alert indications; and
one or more circuits operable to process signals and data, and to perform
one or more applications or functions relating to operations of the personal alert
device;
wherein the personal alert device is operable to:
process signals received from a companion alert device; and
generate, in response to signals received from a companion alert
device, a safety alert; and
output, via the one or more indicator components, one or more alert

indications to the worker based on the safety alert.

2. The system of claim 1, wherein the personal alert device is operable to
implement a power management scheme for optimizing power consumption in the

personal alert device.
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3. The system of claim 2, wherein the power management scheme comprises
transitioning the personal alert device from a full operation mode to a power-saving
mode, the power-saving mode comprising at least one of shut-down mode and low-

function mode.

4. The system of claim 2, wherein the personal alert device comprises at least one
control component for generating control data applicable to the power management

scheme.

5. The system of claim 4, wherein the at least one control component comprises a
movement sensor for sensing movement of the worker, configured to generate

indications when the personal alert device is moving or not.

6. The system of claim 1, wherein the one or more antennas comprise diversity
antennas of identical or differing polarity, and the personal alert device is operable to
support use of diversity during the transmitting and/or receiving of wireless signals.

7. The system of claim 1, wherein triggering of alerts and/or broadcast of signals
triggering of the alerts is based on one or more types of alert thresholds.

8. The system of claim 7, where the one or more types of alert thresholds comprise
time-to-arrival (TTA), distance-from-train (DFT), and low-speed close proximity distance
alert (CPD).

9. The system of claim 1, wherein the personal alert device is operable to
communicate with one or more nearby alert devices, to forward received signals and/or
alerts generated in response to the received signals among the personal alert device
and the one or more nearby alert devices.
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10. The system of claim 1, wherein the personal alert device is operable to log data

relating to alerts triggered and/or handled by the personal alert device.

11. The system of claim 1, wherein the companion alert device comprises a vehicle-
mounted alert device, a wayside detection unit, or another personal alert device.

12. The system of claim 1, wherein the one or more indicator components comprise

at least one of visual indicator, audio indicator, and a tactile indicator.

13. The system of claim 1, wherein the power supply comprises a rechargeable

power supply.

14. The system of claim 13, wherein the rechargeable power supply is operable to

recharge without direct connection.

15. The system of claim 1, wherein the attachment structure comprises a clip

structure or a strap structure.

16. The system of claim 1, wherein the personal alert device comprises one or more
acknowledgment components, configured for receiving input from the worker, to indicate

acknowledgment of the safety alert.

17. The system of claim 16, wherein the personal alert device is operable to
communicate a signal to the companion alert device to indicate the acknowledgment of

the safety alert by the worker.

18. The system of claim 1, wherein the housing completely seals internal space
enclosing components of the personal alert device, and wherein charging the power
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supply and/or communication of data to and/or from the portable alert device is done

without direct connection.

19. The system of claim 1, wherein the personal alert device is operable to
implement configurable alarm management for allowing setting and/or adjusting of rules

controlling triggering and/or handling of alerts.

20. The system of claim 1, wherein the personal alert device is operable to:
receive Global Navigation Satellite System (GNSS) signals;
determine location information based on the received GNSS signals; and
utilize the location information in conjunction with at least one of the operations of

the personal alert device.
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ABSTRACT

Systems and methods are provided for worker protection. The worker protection
systems include a plurality of alert devices, including one or more wearable personal
alert devices, each worn by a person (e.g., worker), and one or more companion alert
devices that broadcast alerts or signals triggering alerts. The companion alert devices
include vehicle-mounted alert devices, configured for operation on vehicles (e.g., trains),
and wayside detection units, configured for placement on or near paths of the vehicles.
The wayside detection units may be operable to autonomously detect and track the
vehicles.
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Under the Paperwork Reduction Act of 1895, no persons are required to respond to a callection of information unfess it displays 2 valid OMB control number.,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Title of | Worker Protection System
Invention

As the below named inventor, | hereby declare that:

This declaration L
is directed to: @ The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| befieve that | am the original inventor or an original joint inventor of a claimed invention in the application.

{ hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisenment of not more than five (5) years, or bath.

WARNING:

Petitioner/applicant is cautioned to avold submitting parsonal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security nurmbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitied for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitionersfapplicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitiorier/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefare are not publicly available.
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Inventor:

Signature: =S ¢
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Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must aceompany this form or must have
been previously filed, Use an additional PTO/AIA/01 form for each additional inventor.

This collection of Infermation is required by 35 U.8.C."115 and 37 CFR 1.83. The information is requirad to obtain or refain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTQ, Time will vary depending upon the individual case. Any
commants on the amount of time you require to compleate this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commarce, P.0. Box 145G, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | VWorker Protection System
Invention

As the below named inventor, | hereby declare that:

This declaration (g . o )
is directed to: Eﬂﬂ The attached application, or

D United States appiication or PCT international application number

filed on

The above-identified application was made or authorized to be made by me,

I believe that 1 am the original inventor or an original jeint inventor of a claimed invention in the application.

I hereby acknowledge that any wiliful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or ¢redit card numbers
(other than a check or credit card autherization form PT(O-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made In the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public ifthe application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card adthorization forms
PTG-2038 submitted far payment purpases are not retained in the application file and therefore are not publicly available.
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inventor:

Signature:

Note: An application data sheet (PTO/SB/14 or eguivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIAOT form for each additiona! inventor.

This coltection of information is required by 35 U.8.C/116%nd 37 CFR 1.63. The information is required to olbtain or retain a benefit by the public which is to file {and
by tha USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This colfection is estimated to take 1 minute to
complete, including gathering, preparing, and stubmitting the completed application form to the USPTO. Time will vary depanding upon the individual case. Any
comments on the amount of time you require to complete this form and’or suggastions for reducing this burden, should be sent to tha Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Department of Commerce, P.O, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS T0O
THIS ADDRESS. SEND TO: Commissioner for Patents, P.Q. Box 1450, Alexandria; VA 223131450,
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | Worker Protection System
Invention

As the below named inventor, | hereby declare that:

This declaration inafi
is directed to: l_!—l The attached application, or

I:I United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any wiliful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitionerfapplicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: RlChard Carlson Date (Optionaly) :
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Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated fo take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time wilt vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-8199 and select option 2.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

Title of | Worker Protection System
Invention

As the below named inventor, | hereby declare that:

This declaration l’!_J

is directed to: The attached application, or

L__l United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. [f this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may aiso be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Peter ﬁtrezmev ~ Date (Optional) :

Signature: ‘@9’/{ /

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
compilete, including gathering, preparing, and submitting the completed application form to the USPTO. Time wili vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Title of | Worker Protection System
Invention

As the below named inventor, | hereby declare that:

This declaration g . inti
s directed fo. [@J The attached application, or

D United States application or PCT international application number

filad on

The above-identified application was made or authorized to be made by me.

I belizve that | am the original inventor or an original joint inventor of a claimad invention in the application.

I hereby acknawledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Patitioner/applicant is advised that the record of a patent application is available to the public aftar publication of tha
application (untess a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Chacks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.
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Note: An application data-sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/0T form for each additional inventor.

This coltsction of information is required by 35 U.8.C.-115-and 37 CFR 1.63. The information is required to abtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Canfidentiality is:govemed by 35'U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated o take 1 minute ta
complete, including gathering, preparing, and submitting the completed application form to the USPTO, Time wili vary dependinig upon the individual case, Any
comnients on the amount of time you require to complete this form and/or suggastions for reducing this burden, should be'sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P,0, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS. TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.Q, Box 1450, Alexandria, VA 22313-1450.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Title of | Worker Protection System
Invention

As the below named inventor, | hereby declare that:

This declaration : - —
is directed to: @ The attached application, or

E1 United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 UJ.8.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitionerfapplicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them fo the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermare, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment puiposes are not retained in the application file and therefore are not publicly available.
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Signature: s e

ElE I

Note: An application data sheet (FTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1,11 and 1.14: This collection is estimatad to take 1 minute to
complete, including gathering, preparing, and submitiing the completed application form te the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of ime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S,
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS. TC
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Richard Carlson, Woodstock, IL;
Kurt Gunther, Leland, IL;
Sara Jo Woitel, Lake Zurich, IL;
Marc Wayne Cygnus, Mundelein, IL;
Peter Strezev, Apollo Beach, FL;
John Albert Plutt JR., Chicago, IL;
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Metrom Rail, LLC, Crystal Lake, IL;

Power of Attorney: The patent practitioners associated with Customer Number 23446
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This application is a CON of 15/078,427 03/23/2016 PAT 10179595
which claims benefit of 62/177,683 03/23/2015

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/05/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/246,940

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

WORKER PROTECTION SYSTEM
Preliminary Class
340
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
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of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/246,940
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
o o o N/A N/A N/A 330 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 380 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= 50 - 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 230 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 785 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> a7 CF% ?.16(i)) Minus = OR
% Independent * Minus | *** = _ OR
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR
% Independent * Minus | *** = _ OR
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT |

ATTY. DOCKET NO./TITLE |

16/246,940 01/14/2019 Richard Carlson 291530US03
CONFIRMATION NO. 8489

23446 FORMALITIES LETTER
MCANDREWS HELD & MALLQY, LTD

500 WEST MADISON STREET ORI R
SUITE 3400 000000105641969

CHICAGO, IL 60661
Date Mailed: 02/07/2019

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)

Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all

required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.
+ The application search fee must be submitted.
+ The application examination fee must be submitted.
+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification

of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

+ $ 75 basic filing fee.

+ $ 80 surcharge.

+ $ 330 search fee.

+ $ 380 examination fee.

« $( 0) previous unapplied payment amount.
+$ 865 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mhaile/
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Attorney Docket Number 29153US03

IN THE APPLICATION OF:
Richard Carlson, et al. Electronically Filed On:

Serial No.: 16/246,940 June 6, 2019

Filed: January 14, 2019
For:  WORKER PROTECTION SYSTEM
Examiner: Not yet assigned

Group Art Unit: 2685

N N N N N N N N N N N N N N N N

Confirmation No.: 8489

CERTIFICATION OF ELECTRONIC FILING
[ hereby certify that this correspondence is being electronically filed with the Patent and Trademark
Office on June 6, 2019.

Rami N. Moussa (Reg. No. 69,528)

/Rami N. Moussa/
Signature

RESPONSE TO NOTICE TO FILE MISSING
PARTS OF NON-PROVISIONAL APPLICATION

Mail Stop Missing Parts
Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Notice to File Missing Parts of Non-Provisional Application mailed
February 7, 2019, enclosed are the following:
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Attorney Docket Number 29153US03

1. The basic filing fee, search fee, examination fee, surcharge fee and 2 month extension
of time fee are being charged to a credit card in the name of McAndrews, Held &

Malloy, in the amount of $1,165.00.

The Commissioner is hereby authorized to charge any additional fees or to refund any
overpayment that may be due to Deposit Account No. 13-0017 in the name of McAndrews, Held

& Malloy, Ltd.

Respectfully submitted,

/Rami N. Moussa/

Rami N. Moussa
Reg. No. 69,528
Attorney for Applicants

Dated: June 6, 2019

McAndrews, Held & Malloy, Ltd.
500 West Madison Street--34® Floor
Chicago, Illinois 60661

Phone: (312) 775-8000

Fax: (312) 775-8100
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UrateED Stares ParENT anD TRaDEMARK OFFICE Y
5 j UNTPED §'TATES DEPARTMENT OF COMMERCE 2
United States Patent and Trademark Office
Address; COMMIBSIONER FOR PATENTS
PO Box 1430
Abxanibia, Virginia 22313-1456

.

VR RSPIO[OV -

} AFPLICATION NUMBER i BILING OR 371{C) DATE E FIRST NAMED APPLICANT § ATTY. DOCKET NOJTITLE i
16£246,940 01/14/2019 Richard Carfson 281530303

B CONFIRMATION NO. 8483

FORMALITIES LETTER

AU

Date Mailed: 02/07/2019

ArnanAnRRNR

23446 :
MCANDREWS HELD & MALOY, LTD By Docket ’ﬁ(v’
500 WEST MADISON STREET ‘
SUITE 3400

CHICAGO, IL 60861 FEB 07 2018

acionDus  W\isoppote YARTS
Dus Date Y-~ 2218

McAndrews, Held & Mallo
NOTICE TO FILEMISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)

Filing Date Granted

items Bequired To Avoid Abandonment:

An application number and fifing date have besn accorded to this application. The ilem(s) indicated below,
howevar, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fes under the provisions of 37 OFR 1.1356{a).

» The statutory basic filing fee is missing.
= The application search fee must be submiited.
» Tha application examination fee must De submitied.
« Surcharge as sel forth i 37 CFR 1.16{ must be submitied.
The surcharge is due for any one of:
« fate submission of the basic filing fee, search fee, or examinalion fee,
« fate submission of iInventor's oath or declaration,
« filing an application that does not contain at least one claim on fling, or
= submission of an application filed by reference 1o a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the dale of this Notice to avoid abandonmient isfare itemized
below. Small entity discount is in effect. If applicant is qualified for micro entily status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entily status. {See 37 COFR 1.29 and forms
PTO/SB/AbA and 158.)

« $ 75 basic filing fee.

«$ 80 surchargs.

*$ 330 search fee.

» § 380 examination fes.

= 5{ 0 previous unapplied payment amount.

» 3 865 TOTAL FEE BALANGCE DUE.

page 1 of 2

SIEMENS et al. EXHIBIT 1002
Page 70 of 219



Replies must be receivad in the USPTO within the set time period or must include a proper Cerlificate of Mailing
of Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/S2 and MPEP 512.

Replies should be mailed to!

Mait Stop Missing Paris
Commissioner for Palents
P.0O. Box 1450

Alexandria VA 22313-1450

Registerad usars of EFS-Web may alternatively submit their reply o this notice via EFS-Web, including a copy
of this Notice and selecting the document desoription "Applicant response o Pre-Exam Formalities Notice”.

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-8197 or
visit our wabsite at hiip//www.uspio.goviebe.

If you are not using EFféwWeb to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements i sets forth should be directed to the Gifice
of Data Management, Application Assistance Unit, at
{571) 272-4000 or (571) 272-4208 or 1-888-786-0191.

/ mﬁ atle/
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Electronic Patent Application Fee Transmittal

Application Number:

16246940

Filing Date:

14-Jan-2019

Title of Invention:

WORKER PROTECTION SYSTEM

First Named Inventor/Applicant Name:

Richard Carlson

Filer:

Rami Naim Moussa/Elaine Maxson

Attorney Docket Number:

29153US03

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 75 75
UTILITY SEARCH FEE 2111 1 330 330
UTILITY EXAMINATION FEE 2311 1 380 380
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 2051 1 80 80
Petition:
SIEMENSetat-EXHIBIT 16
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 2 months with $0 paid 2252 1 300 300
Miscellaneous:
Total in USD ($) 1165
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Electronic Acknowledgement Receipt

EFS ID: 36222489
Application Number: 16246940
International Application Number:
Confirmation Number: 8489

Title of Invention:

WORKER PROTECTION SYSTEM

First Named Inventor/Applicant Name:

Richard Carlson

Customer Number:

23446

Filer:

Rami Naim Moussa/Elaine Maxson

Filer Authorized By:

Rami Naim Moussa

Attorney Docket Number: 29153US03
Receipt Date: 06-JUN-2019
Filing Date: 14-JAN-2019
Time Stamp: 15:07:54

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1165

RAM confirmation Number

060719INTEFSW 15083700

Deposit Account

130017

Authorized User

Elaine Maxson

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)

SIEMENS et al. EXHIBIT 1002
Page 74 of 219



37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
240005
1 Applicant Response to Pre-Exam 29153US03_Response_to_Missi no 4
Formalltles NOtlce ng_PartS.pdf 79db76ca787007531f210743b66ff0de74f8)
4e23
Warnings:
Information:
38956
2 Fee Worksheet (SB06) fee-info.pdf no 2
127b08d93cb650986f1c904118dbb7e4807
S5deSb
Warnings:
Information:
Total Files Size (in bytes): 278961

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/246,940
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
o o o N/A N/A N/A 330 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 380 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= 50 - 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 230 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 785 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> a7 CF% ?.16(i)) Minus = OR
% Independent * Minus | *** = _ OR
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR
% Independent * Minus | *** = _ OR
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/246,940 01/14/2019 2685 865 29153US03 20 1
CONFIRMATION NO. 8489
23446 UPDATED FILING RECEIPT
MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET RO KL MR
SUITE 3400

CHICAGO, IL 60661
Date Mailed: 06/10/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Richard Carlson, Woodstock, IL;
Kurt Gunther, Leland, IL;
Sara Jo Woitel, Lake Zurich, IL;
Marc Wayne Cygnus, Mundelein, IL;
Peter Strezev, Apollo Beach, FL;
John Albert Plutt JR., Chicago, IL;
Applicant(s)
Metrom Rail, LLC, Crystal Lake, IL;

Power of Attorney: The patent practitioners associated with Customer Number 23446

Domestic Priority data as claimed by applicant
This application is a CON of 15/078,427 03/23/2016 PAT 10179595
which claims benefit of 62/177,683 03/23/2015

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/05/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/246,940

Projected Publication Date: 09/19/2019

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

WORKER PROTECTION SYSTEM
Preliminary Class
340
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
page 2 of 4

SIEMENS et al. EXHIBIT 1002
Page 78 of 219



this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 16246940
Filing Date 2019-01-14
First Named Inventor |Richard Carlson
Art Unit 3617
Examiner Name Not yet assigned
Aftorney Docket Number 29153US03

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
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Initial No Code! of cited Document )
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1 b727758 1998-03-17 Penza et al.
2 H924651 1999-07-20 Penza et al.
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13 BA52805 P015-02-10 Baines et al.
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Filing Date 2019-01-14
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1 20100102954 P010-04-29 Radivojevic et al.
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Filing Date 2019-01-14
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STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Richard Carlson

Art Unit 3617

Examiner Name Not yet assigned

Aftorney Docket Number 29153US03

2 Chinese Office Action for Application No. 201710074449 6, dated January 17, 2019 (22 pages).

PCT, Notification of Transmittal of the International Search Report and the Written Opinion of the International

3 Bearching Authority, or the Declaration, in International application no. PCT/US2014/053900, dated February 18, 2015
21 pages).

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16246940

Filing Date 2019-01-14

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Richard Carlson

.. Art Unit 3617
( Not for submission under 37 CFR 1.9%)

Examiner Name Not yet assigned

Aftorney Docket Number 29153US03

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Rami N. Moussa/ Date (YYYY-MM-DD) 2019-06-11
Name/Print Rami N. Moussa Registration Number 69528

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Bibliographic data: CNIMT071 (A} — 20030814

Detector for detecting moving speed and safety interval of vehicls

Inventor(s): ZHANG YANZHU [CNJ; LIN JJACHENG [CN]: CAl RONGHUA [CN]
+ (YANZHU ZHANG, : JIJACHENG LIN, : RONGHUA CAI)

Applicant(s):  SEHNZHEN MAISHIWEI SCI TECH CO [CN] + (SEHNZHEN
MAISHIWE| SCI-TECH CO., LTD)

Classification: - international:B&0Q3%/00; B60R16/02; B60T17/18; GO1B7/14;
GO1P3/50; GUO1513/06; G01813/83;
(IPC1-7). B6OR16/02, B60OT17/18; GO1B7/14,
GO1P3/50
- cooperative:
Application CN2001134492 20011106
number:

Priority number CN2001134492 20011106
(s):

Also published CN1218300 (C)
as:

Abstract of CN1417071 {A)

The present invention relates 1o a vehicle safely, and espedially {0 a detector for
detecting moving speed and safely interval of vehicles. The delector consists of power
supply, microprocessor, elecironic switches, amplifiers, detector circuil, A/D converter
and wirahigh frequency vibrator cirouit to constitute emitter ciroult and receiver cirouit,
Tha detector can calculale the relstive distance the vehicle should keeps {0 some
moving cbhiect based on the practical speed and sends out warning signal timely. it has
fixad emitting and recaiving microwave frequency set, can avold inlerference effectively
and detect the speed of the vehicle and safety distance.
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Abstract of CNAIG2823158 (A}

A ral frain emergency braking safety system can issug a safely waming in emergency
braking, is siow 10 braks and free from derailing, can sutomatically open all windows in
necessary and oan open moreg passages for life-saving and rescuing; and the rail frain
amargancy braking safety system is characterized by consisting a main control system
and five subsystems such as a brake waming system, a window automatic opening
systam, a derailing prevention device, an auxiliary accslaration device and g stabie
brake conirol system; the main control system consisis of voltage E, a brake swilch 5,
a time circuit 1C1, an alarming circuit controller K1, a brake distribution circuit HC2, &
deceleration umbrella controlier K2, 3 window contreiler K3 and corresponding devices;
and the fime circuit 1C1 is respactively connacted with the alarming controller K1, the
brake distribution circuit 1C2, the decelerstion umbrells controiler K3 and the window
automnatic controliar,
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‘This international search report consists of a total of i sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a.  With regard to the language, the international search was carried out on the basis of:
iz the international application in the language in which it was filed.

[:] a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23. 1(b)).

This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rute 91 (Rule 43.6bis(a)).

v. []
c. D With regard to any nucleotide and/or amine acid sequence disclosed in the international application, see Box No. I.
[:I Certain claims were found unsearchable (see Box No. II).

Unity of invention is lacking (see Box No. III).

4. With regard to the title,
IZ) the text is approved as submitted by the applicant.

the text has been estahlished by this Authority to read as follows:

5. With regard to the abstract,
[Z the text is approved as submitted by the applicant.
L—_] the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. V. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 1A
D as suggested by the applicant.
[:] as setected by this Authority, because the applicant failed to suggest a figure.
{Xl as selected by this Authority, because this figure better characterizes the invention.
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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. D Claims Nos.:

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

2. D 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. D Claiins Nos.:

because they are dependent claims and are not draftcd in accordance with the second and third sentences of Rule 6.4(a).

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

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

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

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

3. D As only some of the required additional search fecs werc timely paid by the applicant, this intcrnational scarch report covers
only those claims for which fees were paid, specifically claims Nos.:

4. x{ 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.:

1-20

Remark on Protest 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 specificd in the invitation.

4

No protest accompanied the payment of additional search fees.
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International application No.
PCT/US2016/023754

A. CLASSIFICATION OF SUBJECT MATTER

CPC -

IPC(B) - B81L 23/06; B61L 23/34; B61L 25/02; GO8B 1/08; G08B 21/02; GU8B 21/18 (2016.01)
B61L 23/06; B61L 23/34; B61L 25/02; G08B 1/08; G08B 13/2488; G08B 21/02 (2016.05)
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

 G08G 1/163; G08G 1/166; GO8G 7/02; GO8G 9/02

Minimurmn documentation searched {classification system followed by classification symbols)

IPC - B61L 23/06; B61L 23/34; B61L 25/02; G08B 1/08; GO8B 21/02; G08B 21/18; G08G 1/123; G08G 1/16; G0O8G 7/02
CPC - B61L 23/06; B61L 23/34; B61L 25/02; G08B 1/08; G08B 13/2488; G08B 21/02; G08B 21/18; G0O8G 1/123; G0O8G 1/16;

Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched
USPC - 246/15; 246/122R; 246/124; 340/540; 340/901; 340/903; 340/933; 340/944; 701/301 (keyword delimited)

Orbit, Google Patents, Google Scholar

sensor

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

Search terms used: alarm, alert, protect, safety, worker, personnel, train, rail, wearable, circuitry, antenna, diverse, polarize, motion

C. DOCUMEN'IS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2011/0006912 A1 (SHEARDOWN et aly 13 January 2011 {13.01.2011) entire document 1,7,8,11,12,15,20
_Y.- '2_-_6 9,10, 13, 14, 16-19
Y US 2014/0045547 A1 (SILVERPLUS, INC.) 13 February 2014 (13.02.2014) entire document ~ [2-5
Y US 2011/0152971 A1 (NGHIEM et al) 23 June 2011 {23.06.2011) entire document 6,13, 14, 18
Y US 2012/0296562 A1 (CARLSON et al) 22 November 2012 {22.11.2012) entire document 9,10, 16,17, 19
A US 5,727,758 A (PENZA et al) 17 March 1998 (17.03.1998) entire document 1-20

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

D See patent family annex.

* Special categories of cited documents:

“A”  document defining the gencral statc of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the intcmational
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)

“0O” 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 docuinent 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
considercd 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 invenfive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skitled in the art

“&" document member of the same patent family

Date of the actual completion of the international search

06 July 2016

Date of mailing of the international search report

08 AUG 2016

Name and mailing address of the ISA/

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

Facsimile No. 571-273-8300

Authorized officer
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP; 571-272-7774
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Continued from Box No. 1Il Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-20, drawn to a system for worker protection, the system comprises: a compact wearable personal alert device.
Group Il, claims 21-26, drawn to a system for worker protection, the system comprises: a vehicle-mounted alert device.
Group lll, claims 27-30, drawn to a system for worker protection, the system comprises: a wayside detection unit.

The inventions listed as Groups |, Il and Ili do not reiate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the
Group | Invention: a compact wearable personal alert device, configured for use by a worker, the personal alert device comprising an
attachment structure for attaching the personal alert device to the worker or an item used by the worker; generate, in response to signals
received from a companion alert device, a safety alert; and output, via the one or more indicator components, one or more alert
indications to the worker based on the safety alert as claimed therein is not present in the invention of Groups Il and lll. The special
technical feature of the Group Il invention: broadcast alert triggering signals; and generate, in response to triggering of alerts, data
relating to alerts and/or to other devices or objects in path of the vehicle; and output based on the data, via the one or more 1/0
components, feedback information to the operator as claimed therein is not present in the invention of Groups | or Ill. The special
technical feature of the Group i invention: a wayside detection unit, configured for placement on or near path of a vehicle; determine,
based on sensory data obtained from the one or more sensors, when the vehicle is approaching the wayside detection unit as claimed
therein is not present in the invention of Groups | or l.

Groups |, I} and Il lack unity of invention because even though the inventions of these groups require the technical feature of a system
for worker protection; a housing; one or more antennas, configured for iransmitting and/or receiving wireless signals; one or more
circuits operable to process signals and data, and to perform one or more applications or functions, this technical feature is not a special
technical feature as it does not make a contribution over the prior art. -

Specifically, US 2012/0296562 A1 (CARLSON et al) 22 November 2012 (22.11.2012) teaches a system for worker protection (Para. 25);
a housing (Para. 40); one or more antennas, configured for transmitting and/or receiving wireless signals (Para. 28); one or more circuits
operable to process signals and data, and to perform one or more applications or functions (Para. 49).

Since none of the special technical features of the Group I, Il or Ill inventions are found in more than one of the inventions, unity of
invention is lacking.
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: RAMI N. MOUSSA PCT

MCANDREWS, HELD & MALLOY LTD.

500 WEST MADISON STREET
34TH FLOOR WRITTEN OPINION OF THE

CHICAGO, IL 60661 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 4354is.1)

cmonmieey 08 AUG 2016

Applicant’s or agent’s file reference FOR FURTHER ACTION

29153wW001 See paragraph 2 below
International application No. International filing date (day/month/vear) Priority date (day/month/year)
PCT/US2016/023754 23 March 2016 23 March 2015

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - B61L 23/06; B61L 23/34; B61L 25/02; G08B 1/08; G08B 21/02; G08B 21/18 (2016.01)
CPC - B61L 23/06; B61L 23/34; B61L 25/02;, G08B 1/08; G0O8B 13/2488; G08B 21/02 (2016.05)

Applicant ) e rp oM RAIL, LLC

1. This opinion contains indications relating to the following items:

Box No. 1 Basis of the opinion

Box No. I Priority

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V. Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

OO XXOOK

Box No. VIII Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.157s(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the [PEA
a written reply together, wherce appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/ Date of completion of this opinion Authorized officer

Mait Stop PCT, Attn: ISA/US Blaine R. G h
Commissioner for Patents aine R. Copenheaver
P.0O. Box 1450, Alexandria, VA 22313-1450 06 July 2016 BT Helpdosk: 571.272.4300
Facsimile No. 571-273-8300 PCT OSP: 571-272-7774
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US2016/023754
Box No. I Basis of this opinion
1. Withregard to the language, this opinion has been cstablished on the basis of:
E} the international application in the language in which it was filed.
D a translation of the international application into which is the language of a translation

furnished for the purposes of internationat search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(a)).

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a sequence listing:

a. I:I forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image [ile.

b. D furnished together with the international application under PCT Rule 13¢er.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text [ile.

c. D furnished subsequent to the international filing date for the purposes of international scarch only:

D in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

D on paper or in the form of an image file (Rule 137er.1(b) and Administrative Instructions, Section 713).

4. I:] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTIUS2016/023754

Box No. IV Lack of unity of invention

1. IXI In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:
D paid additional fees.
l:] paid additional fees under protest and, where applicable, the protest fee.
[____l paid additional fees under protest but the applicable protest fee was not paid.
iZI not paid additional fees.

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

D complied with.

{ZI not complied with for the following reasons:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-20, drawn to a system for worker protection, the system comprises: a compact wearable personal alert device.
Group I, claims 21-26, drawn to a system for worker protection, the system comprises: a vehicle-mounted alert device.
Group lil, claims 27-30, drawn to a system for worker protection, the system comprises: a wayside detection unit.

The inventions listed as Groups |, {l and Ilf do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the
Group | invention: a compact wearable personal alert device, configured for use by a worker, the personal alert device comprising an
attachment structure for attaching the personal alert device to the worker or an item used by the worker; generate, in response to signals
received from a companion alert device, a safety alert; and output, via the one or more indicator components, one or more alert
indications to the worker based on the safety alert as claimed therein is not present in the invention of Groups Il and ill. The special
technical feature of the Group li invention: broadcast alert triggering signals; and generate, in response to triggering of alerts, data
relating to alerts and/or to other devices or objects in path of the vehicle; and output based on the data, via the one or more 1/0
components, feedback information to the operator as claimed therein is not present in the invention of Groups | or Ill. The special
technical feature of the Group il invention; a wayside detection unit, configured for placement on or near path of a vehicle; determine,
based on sensory data obtained from the one or more sensors, when the vehicle is approaching the wayside detection unit as claimed
therein is not present in the invention of Groups | or i,

Groups |, l1 and lil lack unity of invention because even though the inventions of these groups require the technical feature of a system
for worker protection; a housing; one or more antennas, configured for transmitting and/or receiving wireless signals; one or more circuits
operable to process signals and data, and to perform one or more applications or functions, this technical feature is not a special
technical feature as it does not make a contribution over the prior art.

Specifically, US 2012/0296562 A1 (CARLSON et al) 22 November 2012 (22.11.2012) teaches a system for worker protection (Para. 25);
a housing (Para. 40); one or more antennas, configured for transmitting and/or receiving wireless signals (Para. 28); one or more circuits
operable to process signals and data, and to perform one or more applications or functions (Para. 49).

Since none of the special technical features of the Group 1, Il or Hll inventions are found in more than one of the inventions, unity of
invention is lacking.

4. Consequently, this opinion has been established in respect of the following parts of the international application:

l:] all parts.

% the parts relating to claims Nos. 1-20
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2016/023754

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 26,9,10,13, 14, 16-19 YES
Claims 1,7,8, 11, 12, 15, 20 NO

Inventive step (IS) Claims None YES
Claims 1-20 NO

Industrial applicability (IA) Claims 1-20 YES
Claims None NO

2. Citations and explanations:

Claims 1, 7, 8, 11, 12, 15, and 20 lack novelty under PCT Article 33(2) as being anficipated by Sheardown et al. (hereinafier Sheardown).

Regarding Claim 1, Sheardown discloses a system for worker protection (abstract), the system comprises: a compact wearable personal
alert device (paragraph 28, 70, track worker 40 wears on his/her person a device 70 that is capable of transmitting signals that may
constitute part or entirely of track worker information; paragraph 29, the device 70 may aisoc be configured to receive notifications from the
CIPC 50, such as when a safety warning notification is sent by the safety system 10 through the CIPC 50 that will alert the track worker 40
to move to a point of safety; claim 12, as a watch, therefore compact); configured for use by a worker (track worker 40, paragraph 28), the
personal alert device comprising: a housing for enclosing components of the personal alert device (claim 12, a watch inherently comprises
a housing); an attachment structure for attaching the personal alert device to the worker or an item used by the worker (claim 12, a watch
inherently has an attachment structure for the worker); a power supply for powering components of the personal alert device (paragraph
28, has its own power source, such as a battery); a communication component, comprising one or more antennas, configured for
transmitting and/or receiving wireless signals (paragraph 28, an RFID tag inherently comprises an antenna for transmitting and/or
receiving wireless signals); one or more indicator components, for outputting alert indications (paragraph 66, beeps); and one or more
circuits operable to process signals and data (paragraphs 28, 66, circuitry inherent for the RFID tag to process the data and signals to
provide the output), and to perform one or more applications or functions relating to operations of the personal alert device (paragraph 67,
inherent circuitry for GPS monitoring), wherein the personal alert device is operable to: process signals received from a companion alert
device {CIPC, 50, paragraphs 26-28); and generate, in response to signals received from a companion alert device, a safety alert
(paragraph 66, see figure 15); and output, via the one or more indicator components, one or more alert indications to the worker based on
the safety alert (beeps, paragraph 66).

Regarding Claims 7-8, Sheardown discloses the system of claim 1, wherein triggering of alerts and/or broadcast of signals triggering of the
alerts is based on one or more types of alert thresholds, the one or more types of alert thresholds comprise time-to-arrival (TTA),
distance-from-train (DFT), and low-speed close proximity distance alert (CPD) (see figure 11, calculating if a collision is possible and
sending alerts to the work if yes, therefore the threshold alert is distance from train for the collision).

Regarding Claim 11, Sheardown discloses the system of claim 1, wherein the companion alert device comprises a vehicle-mounted alert
device, a wayside detection unit, or another personal alert device (see figure 15, CIPC is a wayside detection unit, paragraph 26).

Regarding Ciaim 12, Sheardown discloses the system of claim 1, wherein the one or more indicator components comprise at least one of
visual indicator, audio indicator, and a tactile indicator (paragraph 66, beeps, audio).

Regarding Claim 15, Sheardown discloses the system of claim 1, wherein the attachment structure comprises a clip structure or a strap
structure (claim 12, a watch inherently has a strap structure).

Regarding Claim 20, Sheardown discloses the system of claim 1, wherein the personal alert device is operable to: receive Global
Navigation Satellite System (GNSS) signals; determine location information based on the received GNSS signals; and utilize the location
information in conjunction with atleast one of the operations of the personal alert device (using GPS data, which is a GNSS, to configure
alarm data, paragraph 67).
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Claims 2-5 lack an inventive step under PCT Article 33(3) as being obvious over Sheardown et al. (hereinafter Sheardown) in view of
Silverplus, Inc. (hereinafter Silverpius).

Regarding Claims 2-5, Sheardown fails to explicitly disclose the personal alert device is operable to implement a power management
scheme for optimizing power consumption in the personal alert device (claim 2); the power management scheme comprises transitioning
the personal alert device from a full operation mode to a powersaving mode, the power-saving mode comprising at least one of
shut-down mode and low-function mode (claim 3); the personat alert device comprises at least one control component for generating
control data applicable to the power management scheme (claim 4); the at least one control component comprises a movement sensor
for sensing movement of the worker, configured to generate indications when the personal alert device is moving or not (claim 5).

In the same field of endeavor, Silverplus teaches a wearable communications alert device (abstract, paragraph 7) comprising the device
is operable to Implement a power management scheme for optimizing power consumption in the personal alert device (paragraph 77,
optimizing the power in the device); the power management scheme comprises transitioning the personal alert device from a full
operation mode to a powersaving mode, the power-saving mode comprising at least one of shut-down mode and low-function mode
(paragraph 70, the parameters to reduce power consumption; claim 80, detecting user interface for low power consumption); the
personal alert device comprises at least one control component for generating control data applicable to the power management scheme
(paragraph 70, claim 80, detecting user interface for low power consumption); the at least one control component comprises a movement
sensor for sensing movement of the worker, configured to generate indications when the personal alert device is moving or not
(paragraph 17, motion sensors for personal input).

1t would have been obvious to one of ordinary skill in the art at the time of the invention to modify Sheardown with the teaching of
Silverplus for the purpose of using a hands-free communication device with optimal power saving configurations (Sliverplus, paragraphs
5, 11).

Claims 6, 13, 14, and 18 lack an inventive step under PCT Article 33(3) as being obvious over Sheardown et al. (hereinafter Sheardown)
in view of Nghiem et al. (hereinafter Nghiem).

Regarding Claims 6, 13-14, 18, Sheardown fails to explicitly disclose wherein the one or more antennas comprise diversity antennas of
identical or differing polarity, and the personal alert device is operabte to support use of diversity during the transmitting and/or receiving
of wireless signals (claim 6); the power supply comprises a rechargeable power supply (claim 13); the rechargeable power supply is
operable to recharge without direct connection (claim 14); the housing completely seals internal space enclosing components of the
personal alert device, and wherein charging the power supply and/or communication of data to and/or from the portable alert device is
done without direct connection (claim 18).

In the same field of endeavor, Nghiem teaches a wearable alert device (abstract, implantable therefore a type of wearable; paragraph
67, for transmitting patient data; paragraph 63, how the patient reacted to the therapy, therefore a bad reaction acts as an alarm),
comprising one or more antennas comprise diversity antennas of identical or differing polarity (paragraph 68, providing diversified
antennae within the implantable device, paragraph 130, polarization diversity therefore different), and the personal alert device is
operable to support use of diversity during the transmitting and/or receiving of wireless signals (paragraph 130, for the signals therefore
during transmitting and/or receiving, see figure 2); the power supply comprises a rechargeable power supply (paragraph 126, a
rechargeable power source); the rechargeable power supply is operable to recharge without direct connection (paragraph 97, via the RF
antenna, therefore no direct connection); the housing completely seals internal space enclosing components of the personal alert device
(paragraph 49), and wherein charging the power supply and/or communication of data to and/or from the portabie alert device is done
without direct connection (paragraph 97, via the RF antenna, therefore no direct connection).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Sheardown with the teaching of Nghiem
for the purpose of tailoring the device to the specific need of the user (Nghiem, paragraphs 68, 62).

Claims 9, 10, 16, 17, and 19 lack an inventive step under PCT Article 33(3) as being obvious over Sheardown et al. (hereinafter
Sheardown) in view of Carlson et al. (hereinafter Carlson).

Regarding Claims 9-10, 16-17, 19, Sheardown fails to explicitly disclose the personal alert device is operable to communicate with one or
more nearby alert devices, to forward received signals and/or alerts generated in response to the recelved signals among the personal
alert device and the one or more nearby alert devices (claim 9); the personal alert device is operable to log data relating to alerts
triggered and/or handlied by the personal alert device (claim 10); he personal alert device comprises one or more acknowledgment
components, configured for receiving input from the worker, to indicate acknowledgment of the safety alert (claim 16); the personal alert
device is operable to communicate a signal to the companion alert device to indicate the acknowledgment of the safety alert by the
worker (claim 17); the personal alert device is operable to implement configurable alarm management for allowing setting and/or
adjusting of rules controlling triggering and/or handling of alerts (claim 19).

In the same field of endeavor, Carlson teaches a device to alert a person (abstract, generating a warning for a user, figure 6)

comprising the personal alert device is operable to communicate with one or more nearby alert devices (see figure 5, communicating with
multiple devices; paragraph 42), to forward received signals and/or alerts generated in response to the received signals among the
personal alert devie and the one or more nearby alert devices (paragraph 96, each vehicle comprising a VMM, paragraph 37,
paragraphs 78-79, passing along warnings to other VMMs); the personal alert device is operable to log data relating to alerts triggered
and/or handled by the personal alert device (paragraph 120, saving the logs formed by the VMMs); the personal alert device comprises
one or more acknowledgment components, configured for receiving input from the worker, to indicate acknowledgment of the safety alert
{paragraph 108); the personal alert device is operable to communicate a signal to the companion alert device to indicate the
acknowledgment of the safety alert by the worker (paragraph 111, an acknowledgment button); the personal alert device is operable to
implement configurable alarm management for allowing setting and/or adjusting of rules controlling triggering and/or handling of alerts
(paragraph 60, adjusting settings for each VMM, paragraph 119, the settings trigger the alarms).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Sheardown with the teaching of Carlson
to better monitor the location of and separation distance between rail line vehicles (Carison, paragraph 2).
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Claims 1-20 meet the criteria set out in PCT Article 33(4), and thus have industrial applicabifity because the subject matter claimed can
be made or used in industry.
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request o forward the texts of both $he protest and the decision thereow to the designated Qffioes.

ey deision Has been made yet onthy protesy the applivant will be notilied as soon sy devinion wnede.

71 ander Rule 40.2, the sppheant s pohfied fise

1
H
3
nnd

- Heminders

The spphicant may sebwitcomments on au iefermel basts on'the weitien spinion of the Jnternattons! Searching Autherity
o s emationst Bwsaw. These comments will be made avudlsble to the pi after ttsrmational publication. The
Twrational Bureny will sond 2 copy of swch commens B sl dest o Offices anlesy an intemationst preliningsy
examination report has been orix txbe-establishied.

N

32\0}' by aftar the cxpiration of $% menths from the priority date, fhe international spplication will be published by the

miematinnel Bursau. I the applicant wishes 1o avoid or postpons publivition, a potice of withdraval of the intornationa]
awircmxm ovof the priovity claim, must reach the International Bursay compleion of the techieal prepurations for
publicston (Rades 805in1 and S056.3)

Wiihin 1R smonths How the pricrity Jate, but onkydn respuet of some dosignatnd Offices; s demand for internstional protinunary
examinstionmustbe fled s SR e pmtwu rh snte the national pba% uxtil 38 wmosths fom the ;m\u iy
dite (m some : . within 28 muwuths from thr: priveity date, perform the
presusibed acts for suiry tuto mtssmsi phase before 15 ifipes: iw respeet of otm:z d»:mcmtud Dffices, the
e Woartiod 38 meaths (o tatey) will ap;ﬂv wven if 0o d:,wa*w i filed For oe talts deLSL e wpplicaliy tims
tmits, Office by Ufttes, see vvww‘w ipe nidpetienfeats/tine Jimits hand and the £CT Applicant = G daticnal Chaptevs.

Within 19 memthe from te priocity dute, (e applicant may veguesttheb s supplenuniagy mtematwuﬁ seavel be carried
sut by a Jifferent Intermationat Seasching Authority i offors this service (Bale 458513 The procedurs for roquest
Quppi“*ﬂ,"’)i‘dw mtermationst serrch is described in the PO Appiicants e, Internatinngd ‘:" vage, paragriphs 200580

< bef

/

Nargs and
e Se PCT, At 1SAUS
Courfmissioner for Patants

£.0:Boy 14860, Aleran

ailing addrens of tha 1S4/ Anthorized offiesr

Sharne Thomas

i Vin

gints 223151450

PET Heindesk: 67392724300
Faosimile No: §74:2273:8208 “Talsihons No. per osp. s7iraira
Form PCTARAR2D (Juke 2014)
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From the INTERNATIONAL SEARCHING

PATENT COOPERATION TREATY

AUTHORITY

To: Andrew B. Karp

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPIMICON OF THE INTERNATIGNAL
SEARCHING AUTHORITY, OR THE DECLARATION

MeArndrews, Held & Matloy, Lid.
503 W. Madison, 34th Floor
Chicago, iflinois 60661

United States of America

(PCT Rule 44.1)

Diate of mailing

[day/monti/year)
Applicant’s or agen?’s file reference .
ITTIEWO0 FOR FURTHER ACTION - See paragraphs | and 4 below
Internationat application No. International filing date
PCTIUS1 /53900 {deymontyect) 03 September 2014 (03.09.2014)
Applicant

METROM RAIL, LLC

U

0

i The apphicant 1s hereby notified that the international search repert and the written opinion of
Authority have been established and are transmitted herewith.
Filing of amendments and statement wnder Article 18:
The applicant is entitled, if he 50 wishes, to amend the claims of the international application {

the International Searching

ce Rule 46):
When?  The rime Hmit for filing such amendments is normally two months from the date of transmittal of the international
search report.

Dirzctly to the Imternational Barean of WIPO preferably through ePC
1211 Geneva 20, Switzerland, Fagcsimile No.: 441 22 338 82 7¢ .
For more detailed instructions, see PCY Applicant’s Guide, Internations] Phase, paragraphs 9.004 — 9.011.

How? T or on paper to, 34 chemin des Colombettes

The apgﬂ icant is hereby notified that no internaticmal search report will be cstablished and that the declaration under
Articte 17 ?} a} to that effect and the written opinion of the Intermnational Searching Authority are transmitted herowith.

With regard to any protest sgainst payment of {an) additional fee(s) under Rule 40.2, the applicant is notified that:
the protest together with the decision thereon has been transmitted to the Internztional Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon ag a decision is made.

. Reminders

The applicant may submit comments ox an inforwaal basis on the writien opinion of the International Searching Authority
to the International Burean. These comments will be made svailable to the public after international publication. The
International Bureau will send a copy of such comments o all designated Offices unless an international prefiminary
examination report has been or is to be zsisbhshed.

Shorily after the f‘,(pi-dii()n of 18 months from the priority date, the international application will Be published by the
International Bureaw. If the applicant wishes to avord or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
interngtional pubii“arion (Rules 90bis.] and 90bis.3).

Within 19 months from the priority date, but only inres fsome designated Offices, a demand for international preliminary
$ > filed if the applicant wishes to postpone t ‘he entrymto the national phase until 38 months from the priority
date {in some Offices even later); otherwise, the applluanr must, within 28 months from the prioxity date, perform the
prescribed acts for entry into the national phase before those dm‘-matm* Offices. In respect of other Or,s's*n:‘fr‘d Offices, the
time limit of 38 wmonths (or later) will apply even if no demand is ﬁl°d within 19 months. For details about the applicable time
fimits, Office by Office, see www . wipo.int/pet/awtexts/time_Jimits.himl and the PCT dpplicant’s Guide, National (‘haptexs
Within 19 menths from the prierity date, the appiicant may reguest that a supplementary international search be carried
out by & different international Searching Authority that offers this service (Rule 45bis.1). The procedure for r*ouf.ebng
supplementary international search is described in the PCT dpplicant s Guide, International Phase, paragraphs 8.006-8.032,

ect O
1014

Name and mailing addrass of the [SA/
Mail Stop PCT, Attr: 1SA/US
Comrmissioner {or Patents

PO, Box 1450, Alexandriz, Virginia 22

Facsimile Mo, 571-273-3201

313-1450

Authorized officer

. § PCT Helpdesk: 571
Telephone No. per ogp: 57

Shane Thomas

-272-4300
N2TTT4

Form PCT/ISA/220 (July 2014)
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PATENT COOPERATION TREATY
PCT
INTERMNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference U
pphicant’s or agent’s file reference FOR FURTHER see Form POTASA/ 220
27735W001 T ACTION as well as, where applicable, item 5 below.
International application Mo. ) International filing date (daymonthiyear) (Eacliest) Priority Date (dovimonth/vear)
PCTIUS14/53800C 03 September 2014 (03.08.2014) 03 Septernber 2013 {(03.08.2013)

Applicant
METROM RAIL, LLC

This international search report has been prepared by this International Searching Authority and is transmitted to the apphicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of &j sheets.

E E It is also accompanied by a copy of each prior art document cited in this report.

i. Basis of the report
a. With regard to the Ianguage, the international search was carried out on the basis of:
}x the international application in the language in which it was filed.

m a transiation of the international application into which is the languige of
a translation furnished for the purposes of international search (Rulos 12.3(a) and 23.1(b}}.

This international search report has been established tsking into account the rectification of an sbvious mistake
authorized by or notified 1o this Anthority under Bule 91 (Rule 43.6bis(a)).

With regard to any nucleotide and/or amino acid sequence disciosed in the international application, see Box No. L

Certrin claims were found nansearchable (see Box No. I,

%BEE]

Unity of invention is lacking (sce Box No. II).

[¥3)

4, With regard to the tfitle;
{Xj the text is approved as submitted by the applicant. ,
L] the text has been established by this Aunthority to read as follows: -

Lh

With regard to the abstract,
[X] the text is approved as submitted by the applicant.

Ej the text has been established, ascording to Rule 38.2, by this Authority as it appears in Box Ne. IV. The apphca*\t
tmay, within one mouth from the date of mailing of this interpational search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstractis Figwre No. 1
PI( as suggested by the applicant.
[:} as selected by this Au'thoriry, because the applicant failed to suggest a figure:

E::E as selected by this Authority, because this figure better characterizes the in avenption.

b. E:] none of the figures is to be published with the abstract.

Form PCT/SA/210 {first sheet) (July 2009)
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INTERMATIONAL SEARCH REPORT

International application No.

PCTAIS 14/53900

BoxNeo.Hl  Ohbservations where certain claims were found unsearchable {Continuation of tem 2 of first sheet)

This international search report has not been established in respect of cartain claims under Atticle 17 {2){a} for the Tollowing reasons:

i. {:j Claims Nos.:

because they refate to subject matter not required to be searched by this Authority, namely:

0

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

3. {E Claims Nos.

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6 4(a).

Box No. [Tl Observations where unity of invention is lacking (Continuation of item 3 of fivst sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Group §: Claims 1-12; Group #: Claims 13-15; Group #E: Claims 18-20

S Please see Supplemental Page-***-

1. As all required additional search fees were timely paid by the applicant, this intemational search report cavers all searchable
ciaims,

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

3. As only some of the required additional search fees were timely paid by the applicant, this international scarch report covers

only those claims for which fees were paid, specifically clamms Nos.:

4. i::E Mo required additional search fees were timely paid by the applicant. Consequently, this internasiional search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest EE The additional search fees were accompanied by the applicant’s protest and, where applicabls, the
' payment of & protest fee.
E:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the Hime Hinit specified in the invitation.

m No protest accompanied the payment of additional search fees,

Form PCT/ASA/210 (continuation of first sheet {2)) (July 2009}
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US14/53800

A ‘CL,AXSSIFICA’FI{)N OF SUBJECT MATTER
[PC(8) - BBOY 712 GO8G 1/16 (2015.01)
CPC - BOOT 7/12; GUBG 1/161

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classifieation symbels)
!.f’C(S) Ciassiﬂcgtion(_s): GOBG 1/18: BE1L 27/00, BE1L 25/02, BE1L 23/00; BEOT 7/12 (2015.01)
CPC Classification{s): G0SG 1/161; BE1L 27/00, 27/0022, 2205/04, 25/025, 15/0027, 23/34: USPC Classification{s}: 701/301, 18, 117

Documentation searched other than minimum decumentation to the extent that such documents are included in the felds searched

Electronic data base consulted dusing the international search {name of data base and, where practicable, search terms used)

PajtSeer {US, EP WO, JP: DE GB, CN, FR, KR, ES, AU, N, CA, INPADOC); ProQuest; IEEEAEEE Xpiore; Google/Google Scholar: rail,
train, vehicle, signal, length, distance, crash, coliision, disaster, accident, alert, warning, stop, brake, ultra wideband, UWE, mount, instali,

radio frequency, RFID

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X US 2012/0286562 A1 (CARLSCON, R et al.) 22 November 2012 abstract; figures 4, 8, 7; 1-12

e paragraphs [0028}, [0030], {004 1], [0045], [0047], [0064], [0072], [0110], [0121]. : i
Y 18-20
X US 2011/0046845 A1 (KOZLAY, 1) February 24, 2011, figures 1, 5, paragraphs [0017], 15,17

100341-10036], 100891, [0083), [0094].
Y 18-20
Y US 8675180 A (MORITA, M.} October 07, 1397; abstract; figures 1, 6, 7, column 1. lines 7-14; 13-15

Y US Z008/0114518 A1 (DUFAUX, D, et al.) May 15, 2008, paragraphs {0018}, {0132}, [0144]. 13-15
A US 2008/0151872 A1 (HEDDEBAUT, M et al.) 13 July 2006: entire dosument. v 1-12

A USB 2010/0225527 A1 (TALTY, T et al.) 09 September 2010: entire document. 1-12

A US 2004/01857680 A1 (GRISHAM, “N et al.) 12 August 2004: entire document. 1-12

column 4, lines 1-14; colurmn 6, line 55 through column 7, line 28.

E} Further documents are listed in the continuation of Box C.

L]

* Special categories of cited documents: ]
“A”  document defining the general state of the art which is not considered
) to be of particular relevance .

“E”  earlier application or patertt but published on or after the international
filing date .

“L document which may throw doubts on priority claim(s) or which is
cited 1o establish the publication date of another citation or other
special reason {(as specified)

“0"  document referring to ar oral disclosure, use, sxhibition or other
means

“P” document published prior to the internationa! filing date but later than
the priority date clawned

“T”  later document published after the international filing date or priority
date and not in conflict with the applicarion but cited to understand
the principis or theory underiying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannet be considered to volve an inventive
siep when the docurpent is taken alone

“¥™ document of particular relevance; the claimed tnvention cannat be
considered to itavolve an inventive step when the document 18
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  documerit member of the same patent family

Date of the actual completion of the international search

Q7 January 2015 (07.01.2015)

Diate of mailing of the international search report

18FEB 2015

Narme and matling address of the ISA/US

Mail Stop PCT, Attn: iIBA/US, Commissioner for Patents
B0, Box 1450, Alexandria, Virginia 22313-1450
Facsimile No.  571-273-3201

Aythorized officer:
Shane Thomas

PCT Heipdesk: 571-272-4300
BCT OS8R 57
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INTERNATIONAY, SEARCH REPORT Tntermations] apphicarion Mo,

POTAIS14/93900

Tn
Rl g8

ontinued from Box No. il - Chservations where unity of invention is lacking-***-

This application contains the foliowing inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions 1o be examined, the appropriate additional examination fee must be paid.

Group I Claims 1-12 are directed toward a system for vehicle management.
Group il Claims 13-15 are directed toward a vehicle-mounted system for interfacing with a brake ioop of a vehicle.
Group iz Claims 16-20 are directed toward a system for vebhicle speed management.

The inventions tisted as Groups i do not refate to a single generat inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special techrical features for the foliowing reasons:

The special technical features of Grouﬁ i
vehicle-mounted subsystem and a contro
not present in Groups H-3i.

include an uitra-wideband communication cormponent; and determining a distance between a
{ signal interface subsystem based on time-of flight of at least one communication, which are

The special technical features of Group H include a switch including a first contact configured to connact to & first side of a brake loop
and a second contast configured o connect {o a second side of the brake loop; automatically determining a braking event without
receiving information about a status of an operator-controlied actuator; opening and closing the switsh to electrizally disconnect and
connect the first contact from the second contact, which are not present in Groups | and il

The special technical features of Group Hi include determining a rule for behavior of the vehicle according io information cormesponding
to a slatus of a conirot signal; and observe operation of the vehicle to evaluate compliance with the rule, which are not present in Groups

The cammon technical feature shared by Groups Hil is a vehicle-mounted system, comprising: a control signal interface subsystem; a
vehicle-mounted subsystern configured to: communicate with the control signal interface subsysiem to receive information
corresponding to a status of the control signal.

However, these common features are previcusiy disclosed by US 2003/0132666 A1 to BOND, il et al. (hereinafter "Bond"). Bond
discloses a vehicle-mounted system (vehicle 12 comgprises & brake control sysiem 10; Abstract. Figure1, paragraph [0020]), comprising:
a control signal interface subsystem (collision controlier 17; Figure 1 and paragraph [0020]); a vehicle-mounted subsystem (object
detection system 14; Figure 1, paragraph [0038]) configured fo: communicate with the contro! signal interface subsystem to receive
information corresponding to a status of the control signal (object detection system 14 monitors the current situation and communicates
with the collision controfier 17 {o obtain an object status signal; Figure 1, paragraphs [0038-{0039]}.

Since the common technical features are previously disclosed by the Bond reference, these commeon features are not special and so
Groups I-if lack unity.
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PATENT COOFPERATION TREATY

From the
INTERMNATIONAL SEARCHING AUTHORITY

Te. pndrew B. Karp

PCT

WRITTEN OPINION OF THE
‘INTERNA'I‘EONAL SEARCHING AUTHORITY

McAndrews, Held & Malioy, Ltd.
500 W, Madison, 34th Floor
Chicago, ilincis 80861

United States of America

(PCT Rule 43bis.1)

Date of wailin
(day/month/year}

18FEB 2015

Applicant’s or agent’s file reference

27735W001

FOR FURTHER ACTION

See paragraph 2 below

International application No.

PCT/US14/53800

International filing daie (duymorthivear)

03 Septemnber 2014 (03.09.2014)

Priority date (day/montiryear)

03 September 2013 (03.08.2013)

Ir'z“temaﬁﬁnal Patent Classification (IPC) ot both national ciassification and IPC
IPC(8) - BBCT 7/12; GOBG 1/16 (2015.01)
PG -

BEBOT 7/12; GOBG 1/161

APPESERt e R OM RAIL, LLC

Mon-establishroent of opinion with regard to novelty, inventive siep and industrial apphicability

Reasoned statement under Rule 4Bis. 1{a)(1) with regard to novelty, inventive step or industrial applicability;

1. This opinion contains indications refating to the following items:

Zi Box No. 1 Basis of the opinion

-

| Box Mo.fi  Prority

! l Box No. Iif

X Box No. IV Lack of unity of invention

Zl Box No. V

citations and exXplanations supporting such statement

i ‘ Box Mo. Vi Certain documents cited

{ l Box No. Vi  Certain defects in the international application

_—

i Box MNo. VI Certain observations on the international application
2. PURTHER ACTION

If a demand for international preliminary examination is made, (his opinion will be considered 1o be a written opinion of the
International Preliminary Examining Aunthority (“TPEA”) except that this does not apply where the applicant chooses an Authority
other than this one 1o be the IPEA and the chosen IFEA, has notified the International Bureau under Rule 66.1 bis(b} that written
opinions of this Imernational Searching Authority will not be so considered.

If this opinion is, as provided above, constdered to be a written opinion of the IPEA, the applicant is invited 1o submit to th JPEA
a written reply together, where apprapriate, with amendments, before the expiration of 7 months from the date of mailing of Fom
PCT/IS A2 or before the expiration of 22 months from the priostty dats, whichever expires later.

For farther options, ses Form PCT/ISA/Z20.

Name and mailing address of the ISA/US
Mail Stop PCT, Atz ISAUS

Commissioner for )
.G, Box 1450, Alexandria, Virginia 22313-1460

Facsimile No

Diate of completion of this opinion Authorized officer:

Shane Thomas

atents 07 January 2015 (07.01.2015)
. 71-272-4300
T4

FCT Help:
POT O8P: 571

571-273-3201

Form PCTASA/237 (cover sheet) (July 2011}
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY
PCTIUS14/53900

Box Neo. ¥ Basis of this opinien
¥, Withregard to the Janguage, this opinion has been established on the basis of:

;Xi the international application in the language in which it was filed.

[:} a translation of the internations! application into which iz the language of a
iranslation furnished for the purposes of international scarch (Rules 12.3(a) and 23.1(b)).

2. E::] This opinion has been established taking into account the rectification of an shvious mistake authorized by or notified
10 this Authority under Rule 91 (Rule 434is.1(a))

3. With regard to any nucleotide and/or amine acid sequence disciosed in the international application, this opinion has been
g 0 by +
established on the basis of a sequence lsting filed or furnished:

a. (mesns)

on paper

L

in ¢lectronic form

D n the international application as filed -
B together with the international application in electronic form

subssquently to this Authority for the purposes of search

4, ! ' In addition, in the case that more than one version or copy of a sequence Hsting has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the apphication as filed or
does not go bevond the application ag filed, as appropriate, wers furnished.

5. Additional commenis:

Form PCT/ISA/237 (Box Mo. 1) (July 2011)
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\R’R’XT'{:E; { OPINIGN OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

Box No. IV  Lack of unity of invention

i @g In response to the invitation (Form PCT/ISA/206) to pay additionat fees the applicant has, within the applicable time Hmit:

N

X
paid additional fees.
paid additioval foes under protest and, where applicabie, the protest fee.

psid additional fees under protest but the applicable protest foe was not paid.

o

not paid additiona] fees.

Ry

. E{ This Autherity found that the requirerent of unity of invention is not complied with and chose not to nvite the applicant to
pay additional fees.

[

(93]

This Autherity considers that the requirement of unity of invention in accordsnce with Rule 13.1, 13.2 and 13.3 is

E:] complied with,

M not complied with for the following reasons:

Graup |: Claims 1-12; Group 1 Claims 13-15; Group ii: Claims 16-20

This appiication contains the foliowing inventions or groups of inverntions which are nat so firked as 1o farm a single genera! inventive
concept under PCT Rute 13.1. in order for ail inventions 10 be examined, the appropriate additional examination fee must be paid.
Group I Claims 112 are directed toward a system for vehicle management.

Giraup il C s 13-15-are directed toward a vehicie-mounted system for interfacing with & brake loop of a vehicle.
Group Hl: Claims 18-20 are directed toward a system for vehicie speed management.

The inventions listed as Groups -l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, thay lack the same or corresponding special technical foatures for the following reasons:

The spedcial technical features of Group | include an uitra-wideband communication component; and determining a distance between a
vehicle-mounted subsystem and a control signal interface subsystem based on time-of-fiight of at ieast one communication, which are
not present in Groups -l '

The special technical features of Group 1 include a switch inciuding a first contact configured to connest to 3 first side of a brake loop and
a second contact copfigured to connect 1o a second side of the brake loop; auiomatically determining & braking event without recelving
information about 3 status of an operator-controlled actuaior, opening and closing the swilch to electically disconnect and connect the
first contact from the second contact, which are not present in Groups | and il

The speciai technical features of Group 1l inciude determining a rule for behavior of the vehicle aceording to information corresponging 10
a status of a control signal; and ohserve operation of the vehicle 1 avaluate compliance with the rule, which are not present in Groups

The common technical feature shared by Groups -1l is a vehicie-mounied system, comprising: a control signal interface subsystem; a
vehicle-mounted subsystem configured to: cormmunicate with the controf signal interface subsysiem 1o receive information corresponding
to 8 status of the control signal.

However, these common features are previously disciosed by US 2003/0132886 A1 to BOND, il et al. {nereinafter "Bond”), Bond
discioses @ vehicle-mounted systemn {vehicie 12 comprisas a brake control system 10; Abstract, Figure1, paragraph {B020}), comprising:
a control signal interface subsyster {collision controlier 17; Figure 1 and paragraph [0020]); a vehicle-mounted subsystem (object
detection system 14; Figure 1, paragraph [0038}) configured to; communicate with the control signal interface subsystem 1o receive
information corresponding to a status of the control signal (object detection sysiem 14 monitors the cuirent situation and communicates
with the collision controller 17 to obtain an object status signal; Figure 1, paragraphs [00381-{00338)).

Since the common technical features are previously disclosed by the Bond reference, these common feaiures are nol special and so
Groups HH lack unity.

4. Consequently, this opinion has been sstablished in respect of the following parts of the international application:

all parts.

Lﬂ] the parts relating to claims Mos.

Form PCT/ISA/237 (Bex No. IV) (July 2011}
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCTIUS14/53900

Box No.V F!:eﬂs:oned statement under Rule 435i5.3(a)(1) with regard to novelty, inventive step or tndustrisl applicability
citations and cxplanations supporting such statement

?

1. Statemen
Novelty (1) 13-15, 1820 —
112, 16,17 . N0
Inventive step (18) Claims NONE YVES
Claims  1-20 NO
Industrial spplicability (1A} Claims 1-20 . YES
Claims NONE NO

2. Ciwtions and explanations:
Claims 1-12 lack novelty under PCT Article 33(2) as being anticipated by US 2012/0296562 A1 1o CARLSON ot al. (herzinafter ‘Carison’).

As per cigim 1, Carison discloses a system for vehicle management, whersin the system comprises:. a control signal interface subsysteny
including an uitra-wideband (UWS) communications component (coliision avoidance sysem ransmils and receive signais (control signal
inferface subsystem), using an Uitra Wideband (UWB) sensing unit to refiably frack vehisies {vehicie management); ahstract; paragraph
{0030 and & vehicle-mounted subsystem Including a UWB communications compongnt (3 vehicle mounted medule (vehicle-mounted
subsystern) includes an ultra wideband (LUWB) communications unit: paragraph [0028)), wherein the vehicle-mounted subsyster is
configured to: interface with a braking system of the vehicie (the vehicle mounted moduie {vehicle-mounted subsyster) inchides &
vehicular interface for a braking system; figure 7; paragraphs [0028}, [0047]} communicate with the UWE communications compenent of
the control signal interface subsystem via the UWE communications component of the vehicie-mounted subsystem {a coilision avoidance
system transmiis snd raceive signals (controf signal interface subsystem} and communicates with a vehicle mounted modulz
(vehicla-moeunted subsystem), using an Ultra Wideband (UWB) sensing unit; abstract; figure 6; paragraphs [0028], [G030E, [6045]); and
determine a distance batween the vehicle-mounted subsystern and the control signal interface subsystem based on a Hime-of-fiight of at
least one communication between the UWE communications component of the control signa! interface subsystem and the UWB
communications component of the vahicle-mounted subsystem (& collision avoidance system transmits and receive signals {control signat
interface subsystem) and communicates with a vehicle mounted module {vehicle-mounted subsystem), using an Ultra Wideband (UWB)
sensing unit to determine Time of Flight, TOF, distance, by measuring the distance between the LW units; abstract; figure 6; paragraphs
{0028], {0030], {0045}, {00641,

As per claim 2, Carlson discleses the system of claim 1, additionally, Carlson discloses wherein the vehicle-mounied subsystem is further
configured to generate an alert if the distance between the vehicle-mounted subsystern and the control signal interface subsysterm is less
than a threshoid (a warning system (alart} if certain distance/speed measurements viclate certain thresholds (less than a threshold);
abstract; figures 8, 15; paragraphs {0028}, [0030], [0045], [0110]).

As per claim 3, Carlson discloses the system of claim 1, additionally, Carlson discioses wherein the vehicle-mounted subsystem is further
configured v cause the braking system of the vehicie o activate if the distance bebwaeen the vehide-mounted subsystem and the control
signal interface subsystem is less than a threshold (i certain distance/speed measurements violate certain threshinids (less than a
threshold), the brakes are activated; abstracy; figure 4; paragraphs [00320], [0041], [0110], [0121]).

As per claim 4, Carlson discloses the system of claim 1, additionally, Carlson discinses wharein the vehicle-mounted subsystem further
comprisas: a radio-frequency identfication (RFID) subsystem configured to scan at lzast one RFID tag external to the vehicle to retrieva
information stored on the at least one RFID tag (a vehicle mounted module {(vehicie-mountad subsystem) inciudes an RFID
communication device uses a sensor to scan & field and may be altached fo & worker's badge, while worker is standing on the tracks
{RFID tag external to the vehicle) o monitor the workers (retrieve information); paragraphs [0024], [0028], (3121]) and wherein the
vehicle-mounted subsystem is further configured to determine a distance between the vehicle-mounted subsystemn and the control signal
interface subsystam based on the in stoved on the at least one RFID tag (an RF radio is used, and the separation distance
between vehisles is monitored by ulilizing RFID sensours stored information; paragraphs [00391, [0044], [00471, [0121]).

As per cigim 5, Carlson discloses the system of claim 4, gdditionally, Carlson discinses wharein: the vehicle-mounted subsystem is further
configured to substantially cortinucusly recelve information relating to speed of the vehicle (3 vehicie mounied module (vehicle-mounted
subsystem) continuously calcuiates distances and vehicle speed information; abstract, paragraphs [0024], {0028], [0089], [0100]), and the
vahicle-mounted subsystem determines a changing distance between the vehicle-mounted subsystem and the contrel signal interface
subsystem based on the information stored on the atieast one RFID tag and the information relating to speed of the vehicle {moenitor the
separation distance between vehicles by utilizing mounted senscrs on gach vehicle, an RFID communication device (RFID tag), and the
location information that is stored refated to vehicle speed: abstract; paragraphs [0039], [0044], {0100, [0121]). )
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As.per cigimn 8, Carlson discloses the system of claim 1, further comprising: an access point external 1o the vehicle {a data link {access
point) transmits dete, and saved logs may be downivadable by an authorized person via & laptop computer (external to the veh%cfe‘r
pa.r?graphs [0067], [0120]); and wherein the vehicle-mournited subsystem is further configured to: store data \reiaﬁno to prior bei'-lavilr;r of the
vehicia {8 vehicle mounted rmoduie (vehicle-mounted subsystem) iogs and stores data related 10 the vohicle positignmg over time {prior
bghav;cr of the vehicle). abstract, paragraphs [0028], [0120], [0128]); and communicate the data relating to prior behavior of the vehicle
with the access point (a data link {(access poini} transmits data, and iog information inciudes data related o the vehicle positioning over
time {priar behavior of the vehicle), paragraphs [06067], [012C]). h

{‘5\3 per claim 7, Car!'sorz discloses @ system f_or v:zhicie manageamernt, wherein the system comprises: a controd signal interface subsystem
fﬁciud'»rzg an u;tra~wxdebqnd (U\/_VB ) comfﬂunzcetpns componernt {collision avoidance system transmits and receive signals {control signal
interface subsystem), using an Ultra Wideband (UWB) sensing unit to reliably frack vehicies (vehicle management); abstract, paragraph
{0030]); & first vehicie-mounted subsysiem including a UWE commurnications compenent (a vehicle mounted module 402 (frst o
vehicte-mounted subsystern) inciudes an ultra wideband (UWB) commurnications unit; figure 4; paragraghs [0028}, {0(:-41’:).' wherein the first
vehisie-mounted subsystem is configured to interface with 8 braking system of the vehicle {the vehicle mounted madule 402 {first
vehfci&ma_unted subsystem) inciudes a vehicuiar interface for a braking system; figures 4, 7; paragraphs [0028}, [0041}, {0047)); a second
vehicie-mounted subsystem including & UWS communications component, wherein the second vehicle-mounted subsystem is configured
to be mounted on another vehicle (a plurality of vehicle mounted mogules 404 (second vehicle-mounted subsystem) use multiple Ultra
Wideband (UWB) sensing units, which track the iocation of the rail iine vehicle and at least one other vehicle (another vehicle), abstracy
figure 4; paragraphs [DD26], {0028], [0041], [0064]), and wherein the first vehicle-mounied subsysiem s configured to: communicate with
the UWRB communications component of the control signal interface subsystem via the UWEB communications component of the first
vehicle-maounted subsystem (a vehicle mounted moduie 402 (first vehicle-mounted subsystem) communicates using a Uitra Widebang
{UWB) senging unit of the collision avoidance system, which transmits and receive signals {contra! signal interface subsystem); abstract;
figure 4; paragraphs {CC28], {0030}, {0041}, [C048], [00641]); communicate with ths UWS communications component of the second
vehicle-mounted subsystem via the UWEB communications component of the first vehicle-mounted subsystem {a vehicle mounted module
402 {first vehicle-mounted subsystem) communicates with a phsrality of vehicle mounted modules 404 (second vehicle-motnted
subsystern), where multiple Uitra Wideband (UWB) sensing units are used; abstract figures 4, &, paragraphs [0025], [0028], {0041],
10064]); determine a distance between the first vehicle-mounted subsysterm and the control signal interface subsystem based on a
time-of-flight of at least ane commurication between the UWE cormunications component of the control signat interface subsystem and
the UWB communications compenent of the first vehidle-rounted subsystern (a onllision avoidance system transmits and receive signals
{conirol signal interface subsystem) and communicates with a vehicle mounted module 402 {first vehinle-mourted subsystem}, where an
Ultra Wideband (UWB) sensing unit determines Time of Flight, TOF, distance, by measuring the distance between the UWEB unitg;
abstract; figures 4, 6; paragraphs [0028], [0020], (0041, [0045], [0084]); and delermine a distance between the first vehicle-mounted
subisystem anc the second vehicle-mounted subsystem based on a time-of-flight of at least one communication betveen the UWVB
communications component of the second vehicle-mounted subsystern and the UWE communications camponent of the first
vehicle-mounted subsystem (& vehicle mounted module 402 {first vehicle-mounted subsystem) communicates with a plurality of vehicie
mounted modules 404 (second vehicie-mounted subsystern), where multiple Uitra Wideband (UWB) sensing units are used lo determine
Time of Flight, TOF, distance, by measuring the dislance between the UWB units; abstract; figures 4, 6; paragraphs {0025], {0028}, {6041},
{0045, {0064), [0072]).

As per claim 8, Carison giscloses the systern of claim 7. additionally, Carleon discioses wherein the first vehicle-mounted subsystem is
further configured to: generate an alert if the distance between the first vehicle-mounied subsysterm and the control signal interface
subsystem is lzss than a first thresheld (@ collision aveidance system communicates with & vehicte maounted module 402 (first
vahicie-mounted sudsystem), and if there is & viclation of a predetermined separation criteria (first threshold), an alertis generated,
abstract; figure 4; paragraphs [0028], [0030), {0041}, [0112], (121} and generate an alert if the distance between the first
vehicle-mounted subsystam and the second vehicie-mountad subsysiem is less than a second threshold (a vehicle mounted module 402
{first vehicie-mounted subsystern) communicates with a plurality of vehicle mounted modules 404 (second vehicle-mounted subsystem),
and if there is a violation of a predetermined separation criteria, or a hard threshoid (second threshold) was reached, and a hard alarm i
generated; abstract; figure 4; paragraphs. {0025], [0028], [0041], [0106], [0112], [0121]).

As per ciaim 9, Carison discioses the system of claim 7, additionally, Carlson discloses wherein the first vehicle-mounted subsystem is
further configured to: cause the braking system of the vehicle to activate if the distance between tha first vehicle-mounted subsystem and
the cantrol signal interface subsystem is leas than a fisst threshold (a coliision aveoidance system communicates with a vehicie mounted
module 402 (first vehicle-mounted subsyster), and if there is & violation of a predetermined separation oriterig (first threshold), and brakes
ars activated; abstract; figure 4; paragraphs {0041], {0112}, [0121]); and cause the braking syster of the vehicle to activate if the distance
hetween the first vehicle-mounted subsystem and the second vehicle-mounted subsystem is less than a second threshold {a vehicle
mounted module 402 (first vehicle-mounted subsystem) communicates with a plurality of vehicle mounted modules 404 {second
vehicle-mounited subsystem), and if there is a violation of a predetermined separation criteria, or a hard threshold (second threshold) was
g

reached, and brakes are activated; abstract; figure 4; paragraphs {0041}, {0106}, [0112], [0121]).

As per claim 10, Carison discloses the system of claim 7, additionally, Carison discloses wherein the first vehicle-mounted subsystem

furthar comprises: a radic-frequency identification (RFID) subsystem configured o scan at least one RFID tag external 1 the vehicle to
retriave information stored on the at least ong RFID tag (a vehicle mounted moduie (vehicle-mounted subsystem) includes an RFI

communication device uses a sensor to acan a fieid and may be aftached 1o @ worker's badge, while worker is standing on the tracks
(RFID tag external to the vehicie) to monitor the workers (rerrieve information); paragraphs (0024, [0028], [0121]); and wherein the first
vehicle-mounted subsystem is further configured to determine a distance between the first vehigle-mounted subsystem and the control
signal interface subsystern based an the information stored on the at least one RFID tag (a coliision gvoidance communicates a vehicie
mounted modute 402 {frst vehicle-mounted subsystem), and an RF radic is used, and the separation distance between vehicles is
monitored by utilizing RFID sensors stored information; abstract; figure 4; paragraphs [0039], (0041}, [0044), [0047}, [0129])
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As per ciaim 11, Carlson discloses the system of claim 10, sdditionally, Carlson discloses wherein: the first vehicle-mounted subsystem is
fi{rthef ggnfigur@d o substantially continucusly receive information reiating to speed ofthe first vehicle (2 vehicle mounied module 402 '
(fsrs; vemcie-muanmd subsystem) continuously calculates distances and information regarding the host speed (speed of the fin ivehide‘:‘
abstract; figure 4; paragraphs [0024], [0028], [0041], {0039], [0100]); and the first vehicie-mounted subsystent determines a changing i
d:s_tance hatween the first vehicle-mounted subsysiem and the control signal interface subsystem based on ihe information stored on the
atleast one RFID tag and the information relating o speed of the first vehicie (a sion avoidance system communicates with a vehicle
mounted module 402 {(first vehicle-mounted subsystem), to moeniior the ation distance between vehicles by utilizing mounted seﬁéors
an RFID communication device (RFID tag), and the location information that is stored related to host speed (spéed of the first vehicle); .‘
abstract; figure 4; peragraphs (0039}, {0041] [0044], [0100], [0121}). ) o

As per claim 12, Carison discloses the system of claim 7, additionally, Carison discloses further comprising: an access point extemnal to the
vehicle (a data link (access point} transmits data, and saved iogs may be downloadabte by an authorized person via a laplop computer
{external (o the vehicle); paragraphs {0067}, {0120]); and wherein the first vehicie-mounted subsystem is further configured to: store data
relating to pricr behavior of the vehicle (3 vehicle mounted moduie 402 {first vehicle-mounted subsystem) logs and stores data related o
tha vehicie positioning over time (prior behavior of the vehicle); abstract; figure 4; paragraphs [DO28Y, {0044], 0120, [0128)); and ~
communicate the data relating fo pricr behavior of the vehicle with the access peint (2 data link (acceés point) transmits data, and log
information includes data related to the vehicle positioning cver time (ricr behavior of the vehicie), paragraphs [0057], [0120]).

Claims 18 and 17 lack novelty under PCT Article 32(2) as being antivipated by US 2011/0046845 A1 {KOZLAY).

As per claim 16, Kozlay discloses a system for vehicie speed management (a system for tracking and managing a vehicle's speed;
absiract; paragraphs [0017], [0089]), whersin the system comprises: a conirol signal interface supsysiem {a trarnsporiation safety system
transiits control signals and information (control signal interface subsystem), paragraph [00341); and a vehicle-mournted subsysierm
condfigured o; communicate with the control signal interface subsystem to receive information corresponding o a status of the control
signal {a vehicle mounted transportation safety apparalus (subsystem) is configured o communicate wirelessiy with the transportation
safety system (conbrol signal interface subsysterm) to transmit {receive) information corresponding o the vehicles operation and control
(status of the controi signat); figures 1, 5, paragraphs [0017], [0036], [0033)); determine a rule for behavior of the vehicle according to the
information corresponding to the status of the contro! signal (the apparatus determines whether the predefined fransportation safety
policies (rule for behavior of the vehicie) are being foliowed, based on (according o) the information transmitted fo and from (status of the
controf signal) the transportation safely systerm; paragraphs [0034], [D035]); and observe aperation of the vehicle to evaluate compiiance
with the rule (the apparatus monitors the frain's operator {operation of the vehicle) to determine (evaluate) compliance or non-compliance
with the restrictions (rule); paragraphs [0034], [0084]). )

As per claim 17, Kozlay discloses the systerm of olaim 16. Kozlay additionally discieses wherein the rule coresponds to the status of the
control signal being at least one of red, double red, yellow, or double vellow (based on compliance to oparation restrictions (rule), based on
(corresponds to) signals received (status of the control signal) the mounted ransporiation safety apparatus may indicate non compliance
using a red LED; figures A, BB, paragraphs {01143, [0118]).

nog

Ctaims 13-15 iach an inventive step under PCT Articie 33(3) as being obvious over US 5675190 A (MORITA) in view of
LS 2008/0114519 A1 to DUFAUX et al. (hereinafer “DuFaux”).

As per claim 13, Morita discloses a vehicle-mounted syster for interfacing with & brake loap of & vehicie (a vehicle mounted automatic
prake system for engaging (interfacing) with the brake systerm (oop) of the vehicle: abstrach column 1, lines 7-14), wherein the
vehicle-mounted system comprisas: a switch including a first contact configured to connect to a first side of the brake loop and a second
contact configured to connect 1o a second side of the brake loop {the automatic braking system (vehicle-mounted system) comprises 2
narking brake switch, inciuding a first contact point, 1A, connected to the brake system (a first side of the brake loop) and second contact
point, 10, aiso connected to the brake system {a second side of the brake loop), figure 1, column 4, fines 1-14; column 7, tines 5-28); and
at least one processor in electrical communication with the switch and configured to (8 CPU (nrocessor) may be used control (in electrical
communication) tha parking brake switch; figure 6; column 6, lines 55-66) open the switch upon an ccourrence of the braking event,
thereby electrically disconnecting the first contact from the second contact (the CPU may be configure to open the parking brake switch,
when the engine is powered off {upon an occurrence of the braking event}, thereby disconnecting the elecrrical contacts (first contact from
the second contact), 1o engage the parking brake; column 6, line &4 through column 7, fine 5} and ciose the switch upon an expiration of
the braking event, thereby slectrically connecting the first contact with the second contact (the CPU may close the switch, when 2 release
fiag Is set (upon an expiration of the braking everit), thereby eiectrically connacting contact points 1A {first contact) and 10 (second
contact); figures 1 and 7; column 7, lines §-28). Morita does not disclose a system configure to, aytometically determine a braking event
withaut receiving information about a status of an operator-coniroiled actuator. DuFaux dissloses 3 system configure to automaticaily
determine a braking event without receiving information about a status of an operator-controlied actustor (the processor is configured to
automatically detect (ceterming) an actuation signal indicating that the vehicles is operating oulside & designaled parameters (8 braking
avent), the system is completely independert of ahy operator actuated braking systems {without receiving information about a status of an
operator-controfied actuator), paragraphs [0015}, [0132]). it would have been obvious 10 a persen of ordinary skill in the ait, at the time of
the invertion, to have modified the method of Morita, with the teaching of DuFaux, because by doing so, the method of Morita wolld
provide an automatic brake actuator system for 2 wheeled vehicle, thereby providing a more efficient and 2 more robust braking system.

wn
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As per claim 14, Morita and DuFaux, in combination, disclose the vehicle-mounted system of claim 13, Morita does not discioss the system
wherein the at least one processor is further configured 10 cause an alert to be genaerated upon sccurrence of the braking event. DuFaux
digcioses the system wherein the at least cne processor is further configured to cause an alert to be generated upon cccurrence nfthe
brakin ent (the processor is configurad 1o generate an alert action, 10 alert the operator of an impending braking action, upon a detecied
braking event; paragraphs [0015], [0144]). it would have been obvious to a person of ordinary skill in the art, at the time of the invention, to
have modified the method of Morita, with the teaching of DuFaux, because by doing so, the method of Mariia would provide an automatic
brake actuater sysizm for a wheeled vehicle, thereby providing a more efficient and a more robust braking systen.

As per claim 15, Morita and DuFaux, in combination, disciose the vehicle-mounted system of claim 13. Morita additionaily discloses the
system wherein the at lsast one processor is configured to determine the sxpiration of the braking event based on a change in staius of an
aperator-controiled input {the CPU (processor) is configured to determine when the release flag has been sst (expiration of the braking
event), when the (based on) parking brake switch has been operated 1o the reset position (change in status of an operator-controiied
input); column 7, lines 19-28)

Claims 18-20 lack an invertive step under PCT Article 33(3) as being obvious over Kozlay in view of Carlson.

jstem wharein tha rule specifies a stop-time

e duration for the vehicle (a threshold (rule) that
me duration for the vehicle); paragraph [0033]). &t
try have modified the method of Koziay, with

on avoidance systerm using sensor

Ag per claim 1%, Koziay discloses the system of claim 16. Koziay does not disciose the 8
duration for the vehicle. Carlson discloses the system wherein the rule specifies a stop.
specifies how quickly the rail line vehicle can stop under the current conditions (a stop-
would have been obvious to a person of ordinary skill in the art, at the time of the invention
the teaching of Carlson, because by doing 50, the method of Kozlay would provide a coliisi
technologies, thereby providing a more reliable and a mors robust braking system.

A5 per claim 18, Kozlay and Carlson, in combination, disclose the system of ciaim 18. Kozlay does not disdlose the system wharein the
rule specifies a speed for the vehicle. Carlson discloses the systern wherein the rule specifies a speed for the vehicle (a prefiminary
threshold (rule) that specifies a speed for the rall kne vehidle; figure 15; paragraph [3111]). It wouid have been obvious to a person of
orainary skill in the art, at the time of the invention, to have medified the methed of Koziay, with the teaching of Carlson, because by doing
30, the method of Koziay would provide-a colision avoidance system using sensor technologies, thereby providing a more relisble and a
more robust braking system. :

As per clam 20, Koziay and Carlson, in combination, disclose the sysiem of claim 18, Koziay does not disclose the system whersin the )
ruls specifies a maximurm speed for the vehicie after an expiration of the stop-time. Carison discloses the system wherein the j';:!f: specifies
a maximum speed for the vehicle after an expiration of the stup-time (the thresholds (ruie) may be dynarnic and may indicaied that the
speed threshold (maximum speed for the vehicle) may changs as the vehicis stopping distance threshold charges based on the current
conditions (after an expiration of the stop-time); figure 18, paragraphs [0107], [0110], and [0111}). it would have been obvious to a person
of ordinary skifl in the art, at the time of the invention, to have modlified the method of Kozlay, with the teaching of Carisen, because by
doing s0, the method of Koziay would provide a colfision avoidance system using sensor technologies, thereby providing a more reliable

and a more robust braking system.

v=Y4]

Ciaims 1-20 have industrial applicabifity as defined by PCT Adicle 33(4) because the subject matier can be made of used inindustry.
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TACD :(automatic” AND (brake w2 (switch™ OR

loop™ OR emergenc™}) AND (electric™ w3 contact™)

L13 | AND (processor” OR CPU* OR computer™) AND 50 28-Jan-15
{detect” wib event™) AND (vehicle® OR truck™ OR

train™) AND (open w4 circuit™)) -

TACD :(automatic* AND (brake w2 (switch™ OR
lcop™ OR emergenc™)) AND (electric™ w3 contact™)
L12 | AND (processor™ OR CPU* OR computer™) AND 92 28-Jan-15
{detect” w15 sveni*) AND (vehicle™ OR truck™ OR
train™)}

TACD {automatic* AND {brake w2 {switch* OR
loop™ OR emergenc™)) AND (electric” w3 contact™)

LT anD (processor” OR CPU™ OR computer®) AND 40 28-Jan-15
{detect* wh event™))
TACD :(automatic® AND (brake w2 {switch™ OR
loop™ OR emergenc™)y AND (electric™ w3 contact™) tan.
L10 AND (processor* OR CPU” OR computer™) AND 1129 28-Jan-15
detect”)
TACD {automatic* AND (brake w2 (switch™ OR o
L9 loop* OR emergenc®)y AND (electric™ w3 contact™)) 3743 28-Jan-15
TAC :(automatic* AND (brake w2 (switch* OR loop” Jan-i
L8 OR emergenc*)) AND (electric™ w2 contact)) 141 28-Jan-15
TA {automatic* AND (brake w2 (swilch” OR loop® Jan-15
L OR emergenc®)) AND (electric™ w2 contact)) 15 28-Jan
ASNN :(Metrom w2 Rail) 28-Jan-15
L6 TACD :(automatic* AND brake™) 3 -oroan
L5 ASNN ((Metrom w2 Hail) 8 28-Jan-15
L4 INV ((Delia w2 Domiguez) 0 28-Jan-15
L3 INV :(Andrew w2 Bernard w2 Karp) 0 28-Jan-15
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Search String
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Created Datle

{28

TACD :( (rail” OR train* OR vehic®) AND
{Ccrash* OR collision” OR collide* OR disast*
OR accident™) AND (alert” OR warn” OR
notify AND {(stop* OR brak*) AND
{{ultra™wideband™) OR (ultra 2W wideband®)
OR (UwB))

1C :{{ GOBG1/16 OR B61L27/00 OR
B61L25/02 OR B81L23/00 )

102

7-jan-15

127

TACD :( (rail* OR train® OR vehic®) AND
{length” OR distance*} AND {crash™ OR
colfision” OR coliide™ OR disast” OR
accident™) AND (alert” OR warn™ OR notif*)
AND (stop® OR brak®) AND V
({ultra*wideband™) OR (ultra 2W wideband™)
OR (UWB)))

IC :{ GO8G1/16 OR B81L27/00 OR
BE1L25/02 OR B61L23/00 )

100

7-Jan-15

L26

TACD :( {rail” OR train® OR vehic*) AND
{length” OR distance™) AND {crash” OR
collision™ OR collide™ OR disast* OR
accident™) AND (alert” OR wam™ OR notif”)
AND (stop™ OR brak™} AND
{{ultra*wideband™) OR (ultra 2W wideband®)
OR (UWB)))

CPC ({ GO8G1/161 OR BB1L27/0022 OR
B61L2205/04 OR B81L25/025 OR
B81L15/0027 CR B61.23/34)

7-Jan-15

L25

TACD { {{radic*frequenc™) OR (radio™ w2
frequenc™) OR (RFID) OR barcod” OR (bar

w2 code™)) AND (rail* OR train® OR vehic®)

AND (length* OR distance™} AND (crash” CR
collision™ OR collide* OR disast™ OR
accident™ AND (alert” OR warn™ OR notif™)
AND (stop* OR brak™) AND
{ultra*wideband*) OR (ultra 2W wideband™)
OR (UWB)) ) '

CPC { GO6G1/161 OR B61L27/0022 OR
B&1L2205/04 OR Bo1L25/025 OR
Be1L15/0027 OR B61L.23/34)

7-dan-15
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L24

TAC :({rail* OR train* OR vehic™) )

TACD :( ((radio*frequenc™) OR (radio® w2
frequenc™) OR (RFID) OR barcod* OR (bar
w2 code”}) AND (raii* OR train* OR vehic™)
AND (length* OR distance™) AND (crash* OR
collision™ OR collide” OR disast* OR
accident™) AND (alert* OR warm™ OR notif*)
AND {stop* OR brak*} AND
{{ultra*wideband™) OR (ultra 2W wideband*)
OR (UWB)) )

CPC ( B60T7/12 OR G06G1/161 OR
B61L27/0022 OR B61L2205/04 OR
B81L25/025 OR B61L15/0027 OR
B61L23/34 )

7-dan-15

L23

TACD o ({(radio*frequenc®) OR (radio* w2
frequenc™} OR (RFID) OR barcod™ OR (bar
w2 code™)y AND (rail” OR frain™ OR vehic®)
AND (length* OR distance™) AND {(crash* OR
collision™ OR collide” OR disast* OR
accident™) AND (alert” OR warn™ OR notif*)
AND (stop* OR brak™) AND
{{ultra*wideband*) OR (ulira 2W wideband®)
OR (UWB)))

UC ({( 701/301 OR 70119 OR 701/117)

34

7-Jan-15

L22

TACD { {{radio™frequenc™) OR (radio™ w2
frequenc™) OR (RFID) OR barcod” OR {bar
w2 code*}y AND (rail” OR train® OR vehic™)
AND (length* OR distance™} AND {(crash™ OR
collision™ OR c¢ollide™ OR disast” OR

-accident™} AND (alert* OR warn™ OR notif*)

AND {stop* OR brak™} AND
{({ultra*wideband™) OR (ultra 2W wideband”)
OR (UWB)) ) } ,

IC :(( G08G1/16 OR Be1L27/00 OR
B611L.25/02 OR B61L23/00 )

47

7-Jan-15

L2t

TAC :{ ((uitra*wideband™) OR (ultra 2W
wideband*y OR (UWB)) AND (rail* OR train®
OR vehic™) )

TACD :{ {{radio*frequenc™} OR (radio™ w2
frequenc®) OR (RFID) OR barcod” OR (bar

w2 code*)) AND (rail* OR train® OR vehic™)

AND {length* OR distance™) AND (crash* OR
collision™ OR collide” OR disast™ OR
accident™) AND {(alert” OR warn™ OR notif*}
AND (stop™ OR brak*) AND
{{ultra*wideband™} OR (ultra 2W wideband™)
OR (UWB)) )

IC { GOBG 1/16 OR BB1L 27/00 OR BG1L
25/02 OR B&1L 23/00 OR B60T7/12)

7-Jan-15
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L20

TAC i ({(ultra*wideband*) OR (ultra 2W
wideband*} OR (UWB)) AND (rail* OR train*
OR vehic™) )

TACD :({length* OR distance*} AND
{crash” OR collision® OR collide* OR disast*
OR accident™) AND (alert” OR wam™ OR
notif™y AND (stop* OR brak™) AND
{(ultra*wideband*) OR (uitra 2W widsband®)
OR (UWB)) AND (mount* OR install*} AND
{{radio*frequenc*y OR (radio” w2 frequenc®)
OR {RFID} OR barcod” OR (bar w2 code™)) )

54

7-Jan-15

L1

TACD :( (length” OR distance™) AND (crash™
OR collision” OR collide* OR disast* OR
accident”} AND (alert” OR warn™ OR notif*)
AND (stop* OR brak™} AND
{{ultra™wideband®) OR (ultra 2W wideband*)
OR (UWB)) AND (mount* OR instal*) AND
{{radio™frequenc*} OR (radio* w2 frequenc®)
OR (RFIDY OR barcod* OR {(bar w2 code™})) )

TA { ((uitra*wideband*) OR (uitra 2W
wideband®) OR (UWB)) AND (raii* OR train®
OR vehic™)

7-Jan-15

L18

TACD :( (rail” OR train™ OR vehic*) AND
{length™ OR distance™) AND {crash” OR
coliision™ OR collide™ OR disast™ OR
accident™) AND (alert” OR warn™ OR notif”)
AND (stop™ OR brak™) AND
{{ultra™wideband™} OR {ulira 2W wideband™)
OR (UWB)) AND (mount” OR install™) AND
{{radio*frequenc®) OR {radio™ w2 freguenc™)
OR {(RFID) OF barcod” OR (bar w2 code™)) )

TA i {({ultra*wideband™) OR (ultra 2W
wideband™) OR (UWB)) AND (raii* OR train”
OR vehic™)

7-Jan-15

L17

TAC { {{ultra™wideband™) OR (uitra 2W
wideband*) OR (UWB)} AND (rail* OR train”
OR vehic™) )

TACD { {rail” OR train™ OR vehic*) AND
{length” OR distance™) AND (crash” OR
collision™ OR collide” OR disast™ OR
accident™} AND (alert” OR warmn™ OR notif™}
AND {stop* OR brak™) AND
{{ultra*wideband®) OR (ultra 2W wideband™)
OR (UWB)) AND (mount™ OR instali”) AND
{{radio*frequenc®) OR (radic™ w2 frequenc®)
OR (RFID) OR barcod® OR (bar w2 code™}) )

54

7-Jan-15
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Li6

TAC :{ {{ultra*wideband®) OR (ultra 2W
wideband®) OR (UWB)) AND (rail* OR train®
OR vehic®) )

TACD :( (rail* OR train® OR vehic™) AND
{(signal* w3 enforce*) OR (signal* w3
control*}) AND (length* OR distance™) AND
{crash* OR collision* OR collide” OR disast®
OR accident™} AND {alert* OR wam* OR
notif*}) AND (stop* OR brak*) AND
{{ultra™wideband”) OR (ultra 2W wideband®)
OR (UWB)) AND (mount* OR install*) AND
{{radio*frequenc™) OR (radio™ w2 frequenc®)
OR (RFID) OR barcod* OR (bar w2 code™)) )

21

7-Jan-15

Li5

TAC :{ ({ultra*wideband®) OR (ultra 2W
wideband®) OR (UWB)) AND (rail* OR train®

1 OR vehic™) ) .

TACD :{ {length™ OR distance™} AND
{crash* OR collision® OR collide* OR disast*
OR accident”) AND (alert” OR warn® OR
notif*y AND (stop™ OR brak*y AND
{{ultra*wideband™) OR (ultra 2W wideband”)
OR (UwB))

87

7-Jan-15

Li4

TAC o ((uitra*wideband™) OR (ultra 2W
wideband*) OR (UWB)) )

TACD :{ (length* OR distance™) AND
{crash* OR coilision™ OR collide” OR disast”
OR accident™) AND (alert” OR warn™ OR
notif*) AND (stop™ OR brak*) AND
{{ultra*wideband”} OR (ultra 2W wideband™)
OR (UWB)) }

343

7-Jdan-15

L13

TACD o (length* OR distance™} AND {crash”
OR collision” OR collide* OR disast® OR
accident™) AND (alert” OR warn™ OR notif™)
AND (stop* OR brak™) AND
{{ultra*wideband*) OR (ultra 2W wideband”)
OR (UWB))

3168

7-Jan-15

L12

TACD :( (Jlength* OR distance™) AND {crash”
OR collision® OR collide® OR disast® OR
accident®) AND (alert” OR warn® OR notif®)
AND (stop™ OR brak™} AND
{{ultra”wideband*} OR (ultra 2W wideband™)
OR (UWB)) )

ASN (( METROM )

7-Jan-15

SIEMENS et al. EXHIBIT 1002

Page 159 of 219



L1

TACD :( (rail* OR train* OR vehic*) AND
{length™ OR distance™) AND (crash* OR
collision™ OR collide™ OR disast” OR
accident™) AND (alert” OR warm™ OR notif*)
AND {(stop” OR brak*) AND
{{ultra*wideband™) OR (ultra 2W widgband™)
OR (UWEB)) )

ASN (( METROM )}

7-Jarn-15

L10

TACD :( {rail” OR train* OR vehic*) AND
{{signal” w3 enforce*) OR (signal* w3
control®)) AND (length® OR distance™} AND
(crash* OR coliision* OR collide* OR disast”
OR accident™) AND (alert* OR warn™ OR
notif*y AND {stop* OR brak™) AND
{{ultra*wideband™) OR (ultra 2W wideband™)
OR {UWBY) :

ASN ({ METROM )

7-lan-15

TAC o {rail” OR train* OR vehic™) }
ASN ((METROM )

7-Jan-15

L8

TAC { ({ultra*wideband®) OR (ultra 2W
wideband*) OR (UWB)) )
ASN (( METROM )

7-Jdan-15

L6

INV «{ {Andrew Karp) OR (Delia Dominguez)
)

7-Jan-15

L5

TAC :{ {rail* OR train® OR vehic™} AND
{{ultra*wideband®) OR (ultra 2W wideband™)
OR (UWB)) AND (length”™ OR distance™) )

INV { (Andrew w2 Karp) OR (Delia W2
Dominguez) )

7-Jan-15

L4

TAC { {rail* OR train” OR vehic*} AND
{{uitra*wideband™) OR (ultra 2W wideband™)
OR (UWB)) AND {length* OR distance™} )

314

7-Jan-15

13

TAC ( (rait* OR train® OR vehic™) AND
{{ultra*wideband®) OR (ultra 2W wideband™)
OR (UWB)) AND {length” OR distance™)
AND (stop™ OR brak™} )

38

7-Jan-15

L2

TA { (rail* OR train* OR vehic™y AND

| ((ultra*wideband™) OR (ultra 2W wideband™)

OR (UWR)) AND (length” OR distance™)
AND (stop™ OR brak*) )

7-Jan-15

L1

TA:(rail* OR train” OR vehic”) AND
{{ultra*wideband*} OR (ultra 2W wideband®)
OR (UWB)) AND (length” OR distance”)

47

7-Jan-15
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Non-Patent Literature (NPL) Search Strategy/Results:

ProQuest (6 January 2015):

?

(rail? OR train? OR vehic?) AND ((ultra?(4W) wideband?) OR (UWB)) AND
{length? OR distanc?) ,

{rail? OR train? OR vehic?) AND ({(ultra?(4W) wideband?) OR (UWB)) AND
(length? OR distanc?) AND (crash? OR collision? OR collide? OR disast? OR
accident?) AND (alert? OR warn? OR notif?) AND (stop? OR brak?)

{rail? OR train? OR vehic?) AND ((ulira?(4W) wideband?) OR (UWR)) AND
(length? OR distanc?) AND {crash? OR collision? OR collide? OR disast? OR
accident?) AND (alert? OR warn? OR notif?) AND (stop? OR brak?) AND
(mount? OR install?} AND ((radio?(4W) frequenc?) OR (RFID) OR barcod? OR

(bar?(4W) code?))

Google/Google Scholar (6 January 2015):

Rail vehicle signal enforcement and separation conirol
Vehicle collision avoldance UWB signal

Vehicle management using UWB communications
automatic "brake swiich”, contacts, processor

IEEEAEEEX plore (6 January 2015):

]

(rail* OR train* OR vehic*) AND ((ultra NEAR/4 wideband) OR (UWB)) AND
(length* OR distanc*} AND (crash® OR collision® OR collide™ OR disast” OR
accident”) AND (alert* OR warn™ OR notif*) AND (stop™ OR brak™) AND ((uftra
NEAR/Z wideband) OR (UWB))

(rail* OR train® OR vehic*) AND ({(ultra NEAR/4 wideband) OR (UWB)) AND
(length* OR distanc*) AND {(crash* OR collision” OR collide™ OR disast” OR
accident™) AND (alert” OR warn* OR notif*) AND (stop™ OR brak™) AND ({ultra
NEAR/2 wideband} OR (UWB)) 7

(rail* OR train® OR vehic*} AND {(ultra NEAR/4 wideband) OR (UWE)) AND
(length* OR distanc™) AND (crash™ OR collision® OR collide™ OR disast” OR
accident™) AND (alert* OR warn™ OR notif*) AND (stop™ OR brak™) AND {mount”
OR install*) AND {{radic NEAR/2 frequency) OR (RFID) OR barcod” OR (bar
NEAR/2 code))
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UNITED STATES PATENT AND TRADEMARK OFFICE
Attorney Docket No. 29153US03

In the Application of:
Richard Carlson, et al. Group Art Unit No.: 3617
Serial No. : 16/246,940 Confirmation No.: 8489

Filed: January 14, 2019
For: WORKER PROTECTION SYSTEM

Examiner: Not yet assigned

CERTIFICATION OF ELECTRONIC FILING

I hereby certify that this correspondence 1s being electronically filed with the
Patent and Trademark Office on June 11, 2019.

Rami N. Moussa
Reg. No. 69,528

/Rami N. Moussa/
Signature

TRANSMITTAL OF INFORMATION DISCLOSURE
STATEMENT AFTER APPLICATION FILING DATE

Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450
Dear Examiner:

Enclosed are the following:

(1) A completed PTO Form SB/08a which has 10 page(s).

This IDS is being submitted prior to receipt of a first Office Action. This submission is
in no way intended as an admission that the above-cited references constitute prior art under any

subsection of 35 U.S.C. § 102. Applicant expressly retains the right to take any actions
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Attorney Docket No. 29153US03

necessary to remove the above-cited references from the available prior art. Consideration of the
above-identified references in the examination of the present patent application is respectfully
requested.
The Commissioner is hereby authorized to charge any additional fees which may be

required or credit any overpayment to Account No. 13-0017.

Respectfully submitted,

/Rami N. Moussa/

Rami N. Moussa

Registration No. 69,528
Attorney for Applicant

Date: June 11, 2019

MCANDREWS, HELD & MALLOY, LTD.
500 W. Madison, 34th Floor

Chicago, IL 60661

Telephone: (312) 775-8000
Facsimile: (312) 775-8100
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICgIggmtEfEFFCEEEEg_IE\gIglATION RECORD 167246040 011I2019 3o be Maed
ENTITY: [ LARGE smMALL  (J Micro

APPLICATION AS FILED - PARTI

(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasIC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A
() ExAMINATION FEE
(37 CFR 1.16(0), (p), or () N/A N/A N/A
TOTAL CLAIMS ) .
(37 CFR 1.16(1)) minus 20 = x 350 -
INDEPENDENT CLAIMS . R
(37 CFR 1.16(h)) minus 3 = x $230 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;LIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
- 06/26/2019 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * : *x _ _
H 20 Minus | ** 20 -0 x $50 = 0
4 * ) .
"'EJ !gdg&ergmt 3 Minus 3 =0 x $230 - 0
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D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
W | Total . ; x - -
= (39CaFR 1.16(i)) Minus = x $0 =
[a) .
E !27d§|:%e1r.]1%ﬁwr)])t ) Minus | = = x $0 -
E () Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/BRUCE D HARRISON/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket Ne 29153US03)

In the Application of:
Richard CARLSON et al.
Serial No. 16/246,940
Filed: Jan. 14, 2019
For: WORKER PROTECTION SYSTEM
Examiner: Unassigned
Group Art Unit: 3617
Confirmation No.: 8489

Customer No.: 23446

CERTIFICATE OF TRANSMISSION

| hereby certify that this correspondence
is being transmitted via EFS-Web to the
United States Patent and Trademark
Office on: Jun. 26, 2019.

/Rami N. Moussa/
Rami N. Moussa
Reg. No. 69,528

PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

The Applicant respectfully submits this preliminary amendment in connection with

the above-identified application (“Application”). Kindly amend this Application as follows:

A general statement on amendments begins on page 2 of this paper.

Amendment to the Abstract begins on page 3 of this paper.

Amendments to the Claims begin on page 4 of this paper.

Remarks begin on page 9 of this paper.
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APPLICATION NO. 16/246,940 (ATTORNEY DOCKET NO. 29153US03)

GENERAL STATEMENT ON FILING OF AMENDMENTS

Title 37 U.S.C. §1.125(a) states that “If the number or nature of the amendments
or the legibility of the application papers renders it difficult to consider the application, or
to arrange the papers for printing or copying, the Office may require the entire
specification, including the claims, or any part thereof, be rewritten.”

The Applicant submits that this does not apply in the present situation because
the preliminary amendment submitted was in the proper format, does not include an

excessive number of amendments, and is perfectly legible.

Accordingly, the Applicant respectfully submits that, in general, a preliminary
amendment is a proper vehicle for effecting changes to (1) the claims, (2) the priority
claim, and (3) the abstract.

Page 2 of 10
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APPLICATION NO. 16/246,940 (ATTORNEY DOCKET NO. 29153US03)

AMENDMENTS TO THE ABSTRACT

Please replace the “ABSTRACT” Section with the following paragraph:
ABSTRACT

A worker protection system may include a train-mounted unit for use on a train, and one
or more wayside units, configured for placement on or near a track traversed by the
train. Each of the train-mounted unit and the one or more wayside units may include a
corresponding communication component, with one or more antennas, configured to
transmit and/or receive wireless signals, with the signals comprise ultra-wideband
(UWB) signals, and one or more circuits configured for processing signals and data, and
for performing applications or functions relating to operations of the corresponding unit.
The train-mounted unit may operate cooperatively with the one or more wayside units,
to provide alerts to one or more workers operating on or near the track, based on
communication of the UWB signals with at least one of the one or more wayside units.

Page 3 of 10
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APPLICATION NO. 16/246,940 (ATTORNEY DOCKET NO. 29153US03)

AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1-20. (Canceled)

21.  (New) A system for worker protection, the system comprises:
a train-mounted unit for use on a train, wherein the train-mounted unit comprises:
a communication component, comprising one or more antennas,
configured to transmit and/or receive wireless signals, wherein the signals
comprise ultra-wideband (UWB) signals; and
one or more circuits configured to process signals and data, and perform
one or more applications or functions relating to operations of the train-mounted
unit; and
wherein the train-mounted unit is configured to operate cooperatively with one or
more wayside units, configured for placement on or near a track traversed by the train,
to provide alerts to one or more workers operating on or near the track, based on
communication of the UWB signals with at least one of the one or more wayside units.

22. (New) The system of claim 21, wherein the train-mounted unit is configured to

broadcast alert triggering signals.

23. (New) The system of claim 21, wherein the train-mounted unit is configured to
generate data relating to alerts and/or to other devices or objects in a path of the train,
based on the communication of the UWB signals with at least one of the one or more

wayside units.

24. (New) The system of claim 21, wherein the train-mounted unit is configured to
generate feedback information for outputting to an operator of the train, based on the
communication of the UWB signals with at least one of the one or more wayside units.

Page 4 of 10
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APPLICATION NO. 16/246,940 (ATTORNEY DOCKET NO. 29153US03)

25.  (New) The system of claim 21, wherein the train-mounted unit is configured to:
receive a signal indicating an acknowledgment of a safety alert by a worker of the
one or more workers, in response to broadcasted alert triggering signals; and
provide an indication of the acknowledgement to an operator of the train.

26.  (New) The system of claim 21, wherein the train-mounted unit is configured to log

data relating to alerts triggered in response to movement of the train.

27.  (New) The system of claim 21, wherein the train-mounted unit comprises one or
more input/output (I/O) components, for receiving input from an operator of the train
and/or for providing output to the operator of the train

28. The system of claim 21, wherein the train-mounted unit comprises housing for

enclosing components of the train-mounted unit.

29. (New) The system of claim 21, wherein the train-mounted unit is configured, at
least in part, as portable, detachable and moveable from the train.

30. (New) The system of claim 21, wherein the train-mounted unit is arranged into a
plurality of separate physical units that comprises at least a broadcast unit comprising at
least the communication component, and wherein the broadcast unit is configured for

deployment external to the train.

31.  (New) The system of claim 30, wherein the plurality of separate physical units
comprises an operator unit comprising at least the one or more /0O components, and

wherein the operator unit is configured for use by an operator of the train.

32.  (New) A system for worker protection, the system comprises:
one or more wayside units configured for placement on or near a track; wherein

each wayside unit comprises:
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a communication component, comprising one or more antennas,
configured to transmit and/or receive wireless signals, wherein the signals
comprise ultra-wideband (UWB) signals; and

one or more circuits configured to process signals and data, and perform
one or more applications or functions relating to operations of the wayside
detection unit; and
wherein the one or more wayside units are configured to operate cooperatively

with any train-mounted unit deployed on a train traversing the track, to provide alerts to
one or more workers operating on or near the track, based on communication of the
UWB signals between at least one of the one or more wayside units and the train-

mounted unit.

33. (New) The system of claim 32, wherein each wayside unit comprises a power

supply for powering components of the wayside unit.

34. (New) The system of claim 32, wherein each wayside unit comprises a housing
for enclosing components of the wayside unit.

35. (New) The system of claim 32, wherein each wayside unit comprises a support
structure for holding and supporting the wayside unit when placed on or near the track.

36. (New) The system of claim 32, wherein at least one wayside unit is configured to
broadcast alert related signals, relating to the train when approaching the wayside unit.

37.  (New) The system of claim 32, wherein at least one wayside unit is configured to

forward alerts and/or alert related signals received from the train-mounted unit.

38. (New) The system of claim 32, wherein at least one wayside unit is configured to
log data relating to alerts triggered in response to broadcasted alert related signals.
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39. (New) The system of claim 32, wherein at least one wayside unit comprises one

or more sensory components, for detecting, monitoring, and/or tracking trains, and
wherein the at least one wayside unit configured to determine, based on sensory

data obtained from the one or more sensors, when the train is approaching the wayside

unit.

40. (New) A system for protecting workers near railroad tracks, comprising:
one or more UWB radios at pre-determined locations along the railroad tracks;
one or more worker UWB radios associated with one or more workers on or near
the railroad tracks;
a vehicle UWB radio associated with a vehicle on the railroad track;
wherein:
the vehicle UWB radio is in communication with a processor, wherein:
the processor determines a position of the vehicle based on time of
flight measurements obtained based on communication between the
vehicle UWB radio and at least one of the one or more UWB radios that
are located at pre-determined locations;
the processor determines a location in which the one or more
workers are working based on time of flight information obtained based on
communication with at least one of the one or more worker UWB radios;
and
the processor generates an alert to an operator of the vehicle
based on the determined location of the one or more workers; and
at least one worker UWB radio communicates time of flight information
between the at least one worker UWB radio and the vehicle UWB radio to a
processor in communication with the at least one worker UWB radio, wherein the
processor generates alerts to a worker associated with the at least one worker
UWB radio based on one or more of: a determined distance to the vehicle UWB
radio, an estimated time of closest approach of the vehicle UWB radio to a

Page 7 of 10

SIEMENS et al. EXHIBIT 1002
Page 174 of 219



APPLICATION NO. 16/246,940 (ATTORNEY DOCKET NO. 29153US03)

location of the at least one worker UWB radio, and an approach speed of the
vehicle UWB radio.
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REMARKS

Claims 1-20 are pending in this Application. By this amendment, claims 1-20
have been canceled, and new claims 21-40 are added, of which claims 21, 32 and 40
are independent claims, and claims 22-31 and 33-39 are dependent claims, depending
from independent claims 21 and 32. Each of claims 21-40 is respectfully submitted to

define an allowable subject matter.

With respect to this Application, the Applicant hereby rescinds any disclaimer of
claim scope made in the parent application or any predecessor or related application.
The Examiner is advised that any previous disclaimer of claim scope, if any, and the
alleged prior art that it was made to allegedly avoid, may need to be revisited. Nor
should a disclaimer of claim scope, if any, in this Application be read back into any
predecessor or related application.
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CONCLUSION

The Commissioner is hereby authorized to charge any additional fees or credit

any overpayment to the deposit account of McAndrews, Held & Malloy, Ltd., Account No.

13-0017.

A Notice of Allowability is courteously solicited.

Respectfully submitted,

Date: Jun. 26, 2019 /Rami N. Moussa/
Rami N. Moussa
Registration No. 69,528
Attorney for Applicant

MCANDREWS, HELD & MALLOY, LTD.

500 WEST MADISON STREET, 34TH FLOOR
CHICAGO, ILLINOIS 60661

(312) 775-8000
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need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.
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http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 06/11/2019.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material .
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/Jason C Smith/
Primary Examiner, Art Unit 3617

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200319
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The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.

Reasons for Allowance

The following is an examiner’s statement of reasons for allowance: the one or more circuits
configured to process signals and data, and perform one or more applications or functions relating to
operations of the train-mounted unit; and wherein the train-mounted unit is configured to operate
cooperatively with one or more wayside units, configured for placement on or near a track traversed by
the train, to provide alerts to one or more workers operating on or near the track, based on
communication of the UWB signals with at least one of the one or more wayside units is seen as an
unobvious improvement over the art of record.

Any comments considered necessary by applicant must be submitted no later than the payment
of theissue fee and, to avoid processing delays, should preferably accompany the issue fee. Such
submissions should be clearlylabeled “Comments on Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directedto JASON C SMITH whose telephone number is (571)270-5225. The examiner can
normally be reached on Monday - Friday 8:30 AM - 5:00 PM.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor,
loseph Morano can be reached on (571) 272-6684. The fax phone number for the organization where

this application or proceeding is assigned is 571-273-8300.
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Art Unit: 3617

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applicationsis available
through Private PAIR only. For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact
the Electronic Business Center (EBC) at 866-217-9197 (toll-free). Ifyou would like assistance from a
USPTO Customer Service Representative or access to the automated information system, call 800-786-
9199 (IN USA OR CANADA) or 571-272-1000.

/lason C Smith/
Primary Examiner, Art Unit 3617
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public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 06/11/2019 16/246,940 - GAU: 3617

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref iHits iSearch Query DBs Default j{iPlurals {iTime
# Operator Stamp
L1 478 H((("CARLSON") near3 ("Richard")) OR us- OR ON 2020/03/19
(("GUNTHER") near3 ("Kurt")) OR PGPUB; 20:34
(("WOITEL"} near3 ("Sara")) OR USPAT;
(("CYGNUS"} near3 ("Marc")) OR USOCR;
(("STREZEV") near3 ("Peter")) OR EPO; JPO;
(("PLUTT") near3 ("John")}).INV. DERWENT
L2 {66 i("20030214417" | "20040155760" | us- OR ON 2020/03/19
"20050010338" | "20050110628" | PGPUB; 20:35
"20060015224" | "20060151672" | USPAT;
"20080040023" | "20080114519" | USOCR
"20100063656" | "20100102954" |
"20100225527" | "20100268466" |
"20110006912" | "20110046845" |
"20110152971" | "20110184621" |
"20110234451" | "20120029740" |
"20120286563" | "20120296562" |
"20130138276" | "20130166114" |
"20140045547" | "20140046514" |
"20140214247" | "20140229096" |
"20150032302" | "20150060608" |
"20150329130" | "20150367822" |
"20160280240" | "20170282944" |
"2475578" | "2762913" | "4302811" |
"4327415" | "4459668" | "4495578" |
"4538228" | "4869557" | "5198800" |
"5554982" | "5620155" | "5652570" |
"5675190" | "5727758" | "5924651" |
"5939986" | "6113037" | "6145792" |
"6208260" | "6232887" | "6650242" |
"7167082" | "7624952" | "8109474" |
"8200380" | "8248263" | "8344877" |
"8478463" | "8651433" | "8786428" |
"8952805" | "9134411").PN.
L3 2 "20110006912" us- OR ON 2020/03/19
PGPUB; 20:35
USPAT;
USOCR
L4 6 "20140045547" us- OR ON 2020/03/19
PGPUB; 20:35
USPAT;
USOCR
L5 2 "20110152971" us- OR ON 2020/03/19
PGPUB; 20:36
USPAT;
USOCR
L6 2 "20120296562" us- OR ON 2020/03/19
PGPUB; 20:36
USPAT;
USOCR
L7 29 §"5727758" us- OR ON 2020/03/19
PGPUB; 20:36
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EAST Search History

USPAT;
USOCR
S1 {2 "15078427" us- OR ON 2018/03/09
PGPUB; 08:40
USPAT;
USOCR
S2 429  1("20130166114" | "2475578" | "2762913" | {{US- OR ON 2018/03/09
"6113037" | "5727758" | "5924651" | PGPUB; 08:41
"5620155" | "6208260" | "20110152971" | {USPAT,
"5198800" | "5939986" | "6145792" | USOCR
"6232887" | "6650242" | "8109474" |
"8344877" | "20100102954" | "5554982" |
"5652570" | "8952805" | "20110006912" |
"20140045547" | "7624952" | "8248263" |
"8786428" | "20120296562" |
"7167082").PN.
S3 104 b61123/06.cpc. us- OR ON 2018/03/09
PGPUB; 08:44
USPAT;
USOCR
54 159 :b61123/34.cpc. us- OR ON 2018/03/09
PGPUB; 08:44
USPAT;
USOCR
S5 1160 {b61125/02.cpc. us- OR ON 2018/03/09
PGPUB; 08:44
USPAT;
USOCR
S6 1896 1GO8b1/08.cpc. us- OR ON 2018/03/09
PGPUB; 08:44
USPAT;
USOCR
57 41709 §G08b21/02.cpc. us- OR ON 2018/03/09
PGPUB; 08:44
USPAT;
USOCR
S8 11417 iG08b21/18.cpc. us- OR ON 2018/03/09
PGPUB; 08:44
USPAT;
USOCR
S9 {707 ig08g1/123.cpc. us- OR ON 2018/03/09
PGPUB; 08:45
USPAT;
USOCR
510 {1254 g08g1/16.cpc. us- OR ON 2018/03/09
PGPUB; 08:45
USPAT;
USOCR
511 {988 1g08g1/163.cpc. us- OR ON 2018/03/09
PGPUB; 08:45
USPAT;
USOCR
512 43459 1g08g1/166.cpc. us- OR ON 2018/03/09
PGPUB; 08:45
USPAT;
USOCR
513 {16  :g08g7/02.cpc. us- OR ON 2018/03/09
PGPUB; 08:45
USPAT,;
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EAST Search History

. |USOCR | | |

S14 493  ig08g9/02.cpc. us- OR ON 2018/03/09
PGPUB; 08:45
USPAT;
USOCR

S15 262 iicarlson adj richard.in. us- OR ON 2018/03/09
PGPUB; 08:46
USPAT;
USOCR

S16 422  igunther adj kurt.in. us- OR ON 2018/03/09
PGPUB; 08:46
USPAT;
USOCR

S17 2 woitel adj sara.in. us- OR ON 2018/03/09
PGPUB; 08:46
USPAT;
USOCR

S18 {13 cygnus adj marc.in. us- OR ON 2018/03/09
PGPUB; 08:46
USPAT;
USOCR

S19 45 strezev adj peter.in. us- OR ON 2018/03/09
PGPUB; 08:46
USPAT;
USOCR

S20 ii0 plutt adj john.in. us- OR ON 2018/03/09
PGPUB; 08:47
USPAT;
USOCR

3/19/2020 8:39:30 PM
C:\Users\jsmith8\Documents\EAST\Workspaces\16246940.wsp
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Verified and Acknowledged: |/J ason C Smith/ | |
Examiner's Signature Initials
Title: |WORKER PROTECTION SYSTEM
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

23446 7590 03/31/2020 Certificate of Mailing or Transmission

MCANDREWS HELD & MALLOY. LTD I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
500 WEST MADISON STREET addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUITE 3400 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
CHICAGO, 1L 60661 Ram| N i Mo ussa (Typed or printed name)
/Rami N. Moussa (Signature)
June 29, 2020 (Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/246,940 01/14/2019 Richard Carlson 29153US03 8489

TITLE OF INVENTION: WORKER PROTECTION SYSTEM

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 06/30/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SMITH, JASON C 3617 246-124000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1McAndrews, Held & Malloy, Ltd.

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Metrom Rail, LLC Crystal Lake, IL

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: Xlissue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

& Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

A The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 13-0017

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Rami N. Moussa/ pate June 29, 2020

Typed or printed name Rami N. Moussa Registration No. 69,528
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket Ne 29153US03)

In the Application of:
Richard CARLSON et al.
Serial No. 16/246,940
Filed: Jan. 14, 2019
For: WORKER PROTECTION SYSTEM
Examiner: Jason C. Smith
Group Art Unit: 3617
Confirmation No.: 8489

Customer No.: 23446

CERTIFICATE OF TRANSMISSION

| hereby certify that this correspondence
is being transmitted via EFS-Web to the
United States Patent and Trademark
Office on: Jun. 29, 2020.

/Rami N. Moussa/
Rami N. Moussa
Reg. No. 69,528

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This paper responds to the notice of allowance of Mar. 31, 2020 (“Notice”) in the

above-identified application (“Application”).

following remarks in the record.

Applicant respectfully requests entry of the
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APPLICATION NO. 16/246,940 (ATTORNEY DOCKET NO. 29153US03)

REMARKS

Claims 21-40 are pending in this Application, of which claims 21, 32 and 40 are
independent claims, and claims 22-31 and 33-39 are dependent claims, depending from
independent claims 21 and 32. Claims 1-20 were previously canceled.

As indicated in the Notice, all of claims 21-40 are allowed. In this regard, the
Notice indicates that the allowance is responsive to the initial submission of the
Application on Jan. 14, 2019, and additionally provide reasons for allowing the claims.
Notice at 2. Further, various statements and/or arguments regarding the claims and/or
the disclosure in general (e.g., made during examination of the Application and/or any

other related application(s)) may also be construed as reasons for allowing the claims.

Applicant thanks the Examiner for the positive consideration of the claims.
However, with respect to the reasons for allowing the claims, Applicant does not agree
or disagree with any reasons the United States Patent and Trademark Office (“Patent
Office”) may have had for allowing the claims, including the specific reasons set forth in
the Notice, and respectfully submits that the allowability of the claims is based upon the
features of the claims and the totality of the record. Further, with respect to the
dependent claims, Applicant submits that each dependent claim stands on its own and
is allowable based on its own elements and/or in combination with one or more

elements recited in its base claim(s).

Applicant also reserves the right to traverse the stated reasons and/or to argue

other reasons to support allowance of the claims, should the need arise in the future.

Page 2 of 3
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APPLICATION NO. 16/246,940 (ATTORNEY DOCKET NO. 29153US03)

CONCLUSION

The Commissioner is hereby authorized to charge any additional fees or credit
any overpayment to the deposit account of McAndrews, Held & Malloy, Ltd., Account
No. 13-0017.

Respectfully submitted,

Date: Jun. 29, 2020 /Rami N. Moussa/
Rami N. Moussa
Attorney for Applicant
Registration No. 69,528

MCANDREWS, HELD & MALLOY, LTD.

500 WEST MADISON STREET, 34TH FLOOR
CHICAGO, ILLINOIS 60661

(312) 775-8000

Page 3 of 3
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Electronic Patent Application Fee Transmittal

Application Number: 16246940

Filing Date: 14-Jan-2019

Title of Invention: WORKER PROTECTION SYSTEM
First Named Inventor/Applicant Name: Richard Carlson

Filer: Rami Naim Moussa/Maggie Daly
Attorney Docket Number: 29153US03

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 500 500
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

500
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Electronic Acknowledgement Receipt

EFS ID: 39854047
Application Number: 16246940
International Application Number:
Confirmation Number: 8489

Title of Invention:

WORKER PROTECTION SYSTEM

First Named Inventor/Applicant Name:

Richard Carlson

Customer Number:

23446

Filer:

Rami Naim Moussa/Maggie Daly

Filer Authorized By:

Rami Naim Moussa

Attorney Docket Number: 29153US03
Receipt Date: 29-JUN-2020
Filing Date: 14-JAN-2019
Time Stamp: 14:07:02

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $500

RAM confirmation Number E20206SE07264465
Deposit Account 130017
Authorized User Maggie Daly

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
1240021
1 Issue Fee Payment (PTO-858) 291 53USO3_Iss|ueafFee_Transm| no 1
tta p 84b412d0b3ecd5eed2ale035c¢735db41671
d6340
Warnings:
Information:
29105
5 Post Allowance Communication - 29153US03_Allowance_Comm o 3
Incomlng ents.pdf 2d26ecddd8008025585facd90ae35e7bb69)
946ee
Warnings:
Information:
30117
3 Fee Worksheet (SB06) fee-info.pdf no 2
09d0acbbaSa5da7812c4861045624012500]
44a16
Warnings:
Information:
Total Files Size (in bytes): 1299243

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/246,940 08/11/2020 10737709 291530803 8489
23446 7590 07/22/2020
MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET
SUITE 3400

CHICAGQO, IL 60661

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Metrom Rail, LI.C, Crystal Lake, IL;
Richard Carlson, Woodstock, IL;
Kurt Gunther, Leland, IL;

Sara Jo Woitel, Lake Zurich, IL;
Marc Wayne Cygnus, Mundelein, IL;
Peter Strezev, Apollo Beach, FL;
John Albert Plutt JR., Chicago, IL;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Case 1:22-0v-00048-RGA  Document 3 Filed OL/1E22 Fage 1 of L PagelD # 284

AQO 120 (Rev. 08/103%

O WMiail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Oifice FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1456 TRADEMARK

In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count District of Delaware on the folowing

) Trademarks or - [ Patems. ([ the patent action invoives 33 (.80, § 292.);

DOCEET NO. DATE FILED U8 DISTRICT COURT
1/13/2022 District of Delaware
PLAINTIFF DEFENDANT
Metrom Rail, LLC Siemens Mobility, Inc., Thales Transport & Security, Inc,,
Thales USA, Inc., Humatics Corp., and Piper Networks,
ing,
FATENT OR DATE OF PATENT . ST T D AT -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 10,778,363 B2 8/15/2020 Metrom Rail, LLC
2 LIS 8,812,227 B2 3/19/2014 Metrom Rail, LLC
3 US 2,043,131 B2 5/26/2015 Metrom Rail, LLC
4 US 10,737,708 B2 8/11/2020 Metrom Rail, LLC
S US 10,178,585 B2 1/15/2019 Metrom Raif, LLC

In the above—cntitled case, the following patent(s) trademark(s) have been included:

DATE INCLUDED WNCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT e T e D & A
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEMARK.
i
3
4
5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy
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