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PTO/AIA/80 (07-12) 
Approved for use through 11130/2014. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995, no persons are required to respond to a collection of Information unless It displays a valid 0MB co11!rol number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE US PTO 

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

~ Pract!!ioners associated with Customer Number: 
123,446 I OR 

□ Practitioner(s) named below (If more lhan !en patent practitioners are to be named, then a customer number must be used): 

Name Registration Name Registration 
Number Number 

As attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) In connection with 
any and a!! patent applications assigned :Q.00£ to !he undersigned according to the US PTO assignment records or assignments documents 
attached to this form ln accordance with 37 CFR 3.73(c). 

Please change the correspondence address for U1e application Identified In the attached statement under 37 CFR 3.73(c) to: 

~ The address associated with Customer Number: 123,446 I OR 

I Firm or 
Individual Name 

Address 

City isiate !zip 

Country 

Telephone I Email 

Assignee Name and Address: Metrom Raii, 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/AIA/96 or equivalent) Is required to be 
Flied 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 Identify the appllcatlon in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The individual whose signature an~!e is su~ed below is authorized to act on behalf of the assignee 

Signature fl /I 
J_, A. _,) (c:1~ Date s--~r(f 

Name Ri 
v-

hard C. Carlson 
......._ 

Telephone 84 7-719-77 4 7 
Title Chief OperatinfJ Officer, Metrom Rail, LLC 
'' ., 1 his oo!lect1or, of lniormai1on ls required by 37 CFR i .31, 1.32 and 1.33. f he 1niormai1on ,s requ:rea to ob!ain or retain a benefit by the public which 1s to file (and 

by !he USPTO to process) an application. Conl!dentlality Is governed by 35 U.S.C. 122 and 37 CFR i .11 and 1. 14, This oollectlon is es!!mated lo take 3 minutes 
to complete, Including gathering, preparing, and submitting !he completed application form to lhe USPTO. Time w!II vary depending upon !he lndlv!dttal case. Any 
comments on the amount of lime you require lo complete lhis form aml/or suggestions for reducing !his burden, should be senl 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, ca!l 1-800-PTO-9199 and select option 2. 
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Information: 

118798 

6 Oath or Declaration filed 
29153US03_Executed_DECL_P no 1 

Strezev.PDF 
4 3 c8fc 404 30d 79fc5cc31 ce2 95 3 cca 77abb2 

7c76 

Warnings: 

Information: 

1239531 

7 Oath or Declaration filed 
29153US03_Executed_DECL_M no 1 

Cygnus.PDF 
a37f879188fa6d3ee86a6122da4dbcd7d61 

a3eb2 
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Warnings: 

Information: 

1233309 

8 Oath or Declaration filed 
29153US03_Executed_DECL_K no 1 

Gunther.PDF 
bl 2edbb9aae561130cc99023588b529Sdb 

25852b 

Warnings: 

Information: 

166113 

9 Power of Attorney 
POA_General_Assignee_AIA-80 no 1 

.pdf 
c30d3f7d 1 Sb56b302dd71 bab0e756Se 129 

aa0fb3 

Warnings: 

Information: 

686953 

10 
Drawings-only black and white line 

29153US03_Figures.pdf no 6 
drawings 

87da702acf1 8306daa03a28c7f2d2d1 30d 1 
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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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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: 
D 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 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~ichard I J:arlson I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City Jivoodstock I State/Province I tL I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 g210 Sudburg Cl. 

Address 2 
City I Jivoodstock I State/Province I :1L 
Postal Code I ~ooga I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t<urt I l3unther I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City ~eland I State/Province I tL I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 ,30 North Locust SI. 

Address 2 
City I I-eland I State/Province I ;1L 
Postal Code I ~0531 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El l3ara ~o Jivoitel I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 
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Attorney Docket Number 29153US03 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WORKER PROTECTION SYSTEM 

City I ~ake Zurich I State/Province I tL I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 501 Courtland Drive 

Address 2 
City I 1--ake Zurich I State/Province I 1IL 
Postal Code I ~0041 I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El lviarc f'vayne J:;ygnus I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City t,1undelein I State/Province I tL I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 J 14 N. Lakeshore Dr. 

Address 2 
City I t,'lundelein I State/Province I ;1L 

Postal Code I ~0060 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !='eter I l3trezev I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City ~polio Beach I State/Province I tL I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 5508 Clair Nest Cl. 

Address 2 
City I J'l.pollo Beach I State/Province I fl 
Postal Code I r3512 I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~ohn ~lbert i=,1utt, Jr. I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City J:;hicago I State/Province I tL I Country of ResidencJ I 1-Js 
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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 1238 West Henderson SI. 

Address 2 
City I f:hicago I State/Province I ;1L 
Postal Code I ~□657 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

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

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

Customer Number ]3446 

Email Address mhmpto@mcandrews-ip.com I I Add Email I I Remove Email I 

Application Information: 
Title of the Invention NORKER PROTECTION SYSTEM 

Attorney Docket Number l29153US03 I Small Entity Status Claimed ~ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) 111 

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). 

Application number of the previously 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. I 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. 
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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: • Customer Number I US Patent Practitioner 10 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 !"ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 15078427 ~016-03-23 

Prior Application Status '=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~5078427 j:;laims benefit of provisional . 62177683 ~015-03-23 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I 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.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 
that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX 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 lime period specified in 37 CFR 1.55(g)(1 ). 

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

I I I 
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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 before 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 AIA. 
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29153US03 Attorney Docket Number 
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 Bin 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 (PDXl - 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 (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), 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 Bin 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 
D 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 
D 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. 
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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 Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
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. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I t,ietrom Rail, LLC 

Mailing Address Information For Applicant: 

Address 1 1125 Mitchell Court 

Address 2 

City :;rystal Lake State/Province IL 

Country I 1-Js Postal Code 60014 

Phone Number Fax Number 

Email Address 

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

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 assignment recorded by the Office. 
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Attorney Docket Number 29153US03 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WORKER PROTECTION SYSTEM 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 
Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature It Ra mi N _ Moussa/ Date (YYYY-MM-DD) 12019-01-14 

First Name fami N. I Last Name I ~oussa Registration Number ~9528 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Attorney Docket Number 29153US03 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WORKER PROTECTION SYSTEM 

This collection of information is required by 37 CFR 1. 76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime 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. 

EFS Web 2.2.13 

SIEMENS et al. EXHIBIT 1002 
Page 20 of 219



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: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.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 records. 

2. 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. 

3 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. 

4. 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). 

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 PatentCooperationTreaty. 

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. 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. 

8. 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. 

9. 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. 

EFSWeb2.2.13 

SIEMENS et al. EXHIBIT 1002 
Page 21 of 219



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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ATTORNEY DOCKET NO. 29153US03 

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. 1 A illustrates an example work protection system, in accordance with 

the present disclosure. 

[0007] FIG. 1 B 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. 

[001 0] 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), (z), (x, 

y), (x, z), (y, z), (x, y, z)}. 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. 1 A illustrates an example work protection system, in accordance with 

the present disclosure. Shown in FIG. 1 A 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. 1 A, 

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 user's 

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 1 A and 1 B 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 (OFT), 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 OFT alerts; rather, the alert triggering is 

held off until the train/vehicle comes within a programmed short distance. This may 

avoid triggering OFT 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, 

ARE MA 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. 1 B illustrates example use scenarios of a work protection system 

(e.g., the work protection system 100 of FIG. 1 A), 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. 1 B), 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. 

1 B, 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.g., 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. 1 B), 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. 1 B), 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. 1 A and 1 B. 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. 
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[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 inpuVoutput 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 ts 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 (1/0) 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. 

1 A and 1 B. 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 (1/0) 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 1/0 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 1/0 components, 

the VAD 300 (or the VAD operator unit 310) may be operable to connect to and use 

existing 1/0 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 inpuVoutput (1/0) 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 1/0 subsystem 356 may support various types of inputs 

and/or outputs, including, for example, video, audio, tactile, and/or textual. In this 

regard, dedicated 1/0 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 1/0 subsystem 356. Examples of such dedicated 1/0 devices 

may comprise user interface components or devices (e.g., the display 312), audio 1/0 

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. 1 A and 1 B. 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 (OFT), 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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USPTO. Petitioner/applicant is advised that the record of a patent application is available lo 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 

Note: An application data sheet (PTO/SB/14 or equivalent), inc!uding naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/A!N01 form for each additional inventor. 

This collection of Information is required by 35 Li .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 LISPTO 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 to take 1 minute 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. Depaitment 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-PT0-9199 and select option 2. 
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PTOIAIN01 (06-12) 
Approved for use through 01/31/2014. 0MB 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 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DAT A SHEET {37 CFR 1.76) 

Title of 
Invention 

Worker Protection System 

As the below named inventor, I I1ereby declare that: 

This declaration 
is directed to: The attached application, oi-liJ 

□ 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 I 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 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. If this type of personal information is included in documents submitted to the USPTO. 
petitioners/applicants should consider redacting such personal information from tr1e documents before submitting them to the 
US PTO. 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 tt1erefore are not publicly available. 

LEGAL NAME OF INVENTOR 

! 
Inventor: Sara j;;~_i.:~i~-\ Date (Optional) :------'-"3-i/"""i_:~_J..-'--; +f__,i;-.-1 

,,,_{,:._, ___ _ 

Signature: ____ 41-h---_,'-"'""t~/~-\;''1_' -'-V __ ,, _________________________________ _ 

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/Al/lJ01 form for eact, additional inventor. 

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

if you need as5islance in completing the /"arm. ca/1 Hi0O-PT0-9199 and select option 2. 

SIEMENS et al. EXHIBIT 1002 
Page 56 of 219



PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 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 0MB control number. 

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

Title of 
Invention 

Worker Protection System 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: [i] 

□ 

The attached application, or 

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 I 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 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. 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: Richar9 Carlson // Date (Optional) : ________ _ 

Signature: -+/j-1-J.,,,,,,,<;:;,.=/.......,_"" __ L___,,.,,---4"----'--"'--A--""_~~----------------1 I/ -, 

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 to take 1 minute 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. 

If you need assistance in completing the form. call 1-B00-PTO-9199 and select option 2. 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 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 0MB control number. 

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

Title of 
Invention 

Worker Protection System 

As the below named inventor, I hereby declare that: 

This declaration [j] The attached application, or 
is directed to: 

.. 

D 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 I 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 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. 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 

Date (Optional):. ________ _ lnvenror: P:j=z/ 
Signature: _ffj__.......,,,..~-+--------------------------------------

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 to take 1 minute 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. 

If you need assistance in completing the form, call 1-B0O-PT0-9199 and select option 2. 
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PTO/AIN01 (06-"12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, nc persons are requlred to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPUCA TION USING AN 
AP PUCA TION DAT A SHEET (37 CFR 1. 76) 

Title of 
Invention 

Worker Protection System 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: The attached application, or [ij 

□ United States application or PCT international application number __________ _ 

filed on ______________ _ 

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

I believe that I 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 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 US PTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the US PTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
US PTO. Petitioner/applicant is advised that tt1e 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 1.2i 3(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. 

LE.GAL NAME OF INVENTOR 

~ r'Jt 1 "· Date (Optional) • _ _,,,_P_·-_t ...... :·1,_"' __ b_ .. ___ _ 

I t v 

Note: An application dat~'Sheet (PTO/SB/1{ or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been pr-eviously filed. Use an additional PTO/AIN01 form for each additional inventor. 

This collection of 1nformatron is required by 35 U.S.C.·115-'and 37 CFR 1.63. The information rs required to obtain or retain a benefit by the public which is to file (and 
by the USPTQ to precess) an application. Confidentiality is governed by 35 US.C. 122 and 37 CFR 1.11 ancl 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the US PTO. Tlme w!II vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggesfons fc,r reducing this burden, should be sent to tr1e Chief Information Officer, U.S. 
Patent ancl Trademark Office, U.S. Department o! 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 fom1, cal/ 1-800-PTO-9199 and select option 2. 
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PTO/AIA/01 (06-12) 
Approved for use througt1 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995, no persons are required to respond lo a collection of information unless it displays a valid OMS 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, I hereby declare that: 

This declaration 
is directed to: The attached application, or [iJ 

[J United States appli,,ation or PCT international application number __________ _ 

filed on ___________________ _ 

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

I believe that I 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 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. If this type of personal information is included in documents submitted to the US PTO, 
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: Kurt Gunther '3 !{ Z- s / 2. // 
Date (Optional) : ' 0 · ...,.., 

I_.., ..-"' 
Signature: ----+t::.,.!',.__/~l...,L"'._/~_,.._.1_-_---_--_---_---_-_----_--_--_·"'_---_--_· _________________________ _ 

; 

Note: An application data sheet {PTO/SB/14 or equivalent), including naming tt1e entire inventive entity, must accompany tt1is 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 a,rnd 31 CFR 1.63. l he InformatIon Is required to obtain or retain a benefit by the publ;c 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 to take 1 minute to 
complete, including gathering, preparing, and submitting tr,e completed application form to the USPTO. Time will vary depending cIpon 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 fonn. ca/11-800-PT0-9199 and select option 2. 

SIEMENS et al. EXHIBIT 1002 
Page 60 of 219



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

16/246,940 

23446 

FILING or 
37l(c)DATE 

01/14/2019 

GRPART 
UNIT 

2685 

MCANDREWS HELD & MALLOY, LTD 
500 WEST MADISON STREET 
SUITE 3400 
CHICAGO, IL 60661 

FIL FEE REC'D 

0.00 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

29153US03 20 1 
CONFIRMATION NO. 8489 

FILING RECEIPT 

1111111111111111111111m~mll!UH~i~,1111111111111111 IIII IIII 

Date Mailed: 02/07/2019 

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 

lnventor(s) 

Applicant( 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; 

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 

Permission to Access Search Results: Yes 
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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 AIA (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 US PTO 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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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 I OTHER THAN 
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 
BASIC FEE N/A N/A N/A 75 N/A (37 CFR 1.16(a), (b), or (c)) 
SEARCH FEE N/A N/A N/A 330 N/A (37 CFR 1.16(k), (i), or (m)) 
EXAMINATION FEE N/A N/A N/A 380 N/A (37 CFR 1.16(0), (p), or (q)) 
TOTAL CLAIMS 20 (37 CFR 1.16(i)) minus 20= X 50 = 0.00 OR 

INDEPENDENT CLAIMS 1 minus 3 = X 230 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 785 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z w Total Minus .. = OR ~ (37 CFR 1.16(i)) X = X = 

0 Independent ... = z Minus 
X = OR X = w (37CFR 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 RATE($) ADDITIONAL RATE($) ADDITIONAL 
Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 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. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** 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 found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

16/246,940 01/14/2019 Richard Carlson 29153US03 
CONFIRMATION NO. 8489 

FORMALITIES LETTER 23446 
MCANDREWS HELD & MALLOY, LTD 
500 WEST MADISON STREET 
SUITE 3400 

111111111111111111111111]~!1]!~1!~1! ~!IHI~ i11~1111111111111111111111111 

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/ AuthenticateUserlocal EP F. htm I 

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. 

/mhaile/ 

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

IN THE APPLICATION OF: 

Richard Carlson, et al. 

Serial No.: 16/246,940 

Filed: January 14, 2019 

For: WORKER PROTECTION SYSTEM 

Examiner: Not yet assigned 

Group Art Unit: 2685 

Confirmation No.: 8489 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Electronically Filed On: 

June 6, 2019 

CERTIFICATION OF ELECTRONIC FILING 
I 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. 0. 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 291530S03 

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. 

Dated: June 6, 2019 

McAndrews, Held & Malloy, Ltd. 
500 West Madison Street--34th Floor 
Chicago, Illinois 60661 
Phone: (312) 775-8000 
Fax: (312) 775-8100 

Respectfully submitted, 

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

2 
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ti l UNITED STATES PATENT AND TRADEMAHI{ 01:YIGE 

APPUCI\TION NUMBER HUNG OR :m (C) DATE FIRST NAMED APPLICA.¾'T ATTY. DOCKET N0.11111,E 

16/246,940 

23446 

01/14/2019 Richard Carlson 29i53US03 
CONFIRMATION NO. 8489 

FORMALITIES LETTER RECEIVED 
MCANDREWS HELD & MA OY, LTD 
500 WEST MADISON STRE ::T 
SUlTE 3400 
CHICAGO, IL 60661 

Doo!Ja 

By Docket 'fG 
Ill illll ~111111111 

FEB O 7 2019 Date Mailed: 02/07/20i9 

NOTICE TO FIL: 
McAndr 

ISS!NG PA SIONAL 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 ail 
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 lorth in 37 CFR i .16(f) must be submitted. 
The surcharge is due !or any one of: 

• late submlsslon of the basic filing fee, search fee, or examination fee, 
• !ate submission of inventor's oath or declaration, 
• Wing 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. 

SUMMARYOF FEES DUE: 
"" The fee(s} required witt1in TWO MONTHS lrom 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 
PTOiSB/15A and 158.) 

• $ 75 basic filing fee. 
• $ 80 surcharge. 
• $ 330 search fee. 
• $ 380 examination fee. 
•$(.0l.previous_unapplied payment amount. 
• $ 865 TOT AL 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 :/!sporta! .us_pto _.,_gov/authentlcatei AuthenticateUserloca! EP F .htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at i-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. 

/mhaile/ 

Questions about tile contents of this notice am! tile 
ft'.{JUirements i1 sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-78(i-0101. 
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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 Nairn Moussa/Elaine Maxson 

Attorney Docket Number: 29153US03 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount Sub-Total in 
USO($) 

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: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

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 USO($) 1165 
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Electronic Acknowledgement Receipt 

EFSID: 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 Nairn Moussa/Elaine Maxson 

Filer Authorized By: Rami Nairn 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 060719INTEFSW15083700 

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 
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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 Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

240005 

1 Applicant Response to Pre-Exam 29153US03_Response_to_Missi no 4 
Formalities Notice ng_Parts.pdf 

79db76ca787007531 f21 0743b66ff0de74f8 
4e23 

Warnings: 

Information: 

38956 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
127b08d93cb650986f1 c904118dbb7e480 

SdeSb 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 I OTHER THAN 
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 
BASIC FEE N/A N/A N/A 75 N/A (37 CFR 1.16(a), (b), or (c)) 
SEARCH FEE N/A N/A N/A 330 N/A (37 CFR 1.16(k), (i), or (m)) 
EXAMINATION FEE N/A N/A N/A 380 N/A (37 CFR 1.16(0), (p), or (q)) 
TOTAL CLAIMS 20 (37 CFR 1.16(i)) minus 20= X 50 = 0.00 OR 

INDEPENDENT CLAIMS 1 minus 3 = X 230 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 785 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z w Total Minus .. = OR ~ (37 CFR 1.16(i)) X = X = 

0 Independent ... = z Minus 
X = OR X = w (37CFR 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 RATE($) ADDITIONAL RATE($) ADDITIONAL 
Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 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. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** 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 found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

16/246,940 

23446 

FILING or 
37l(c)DATE 

01/14/2019 

GRPART 
UNIT 

2685 

MCANDREWS HELD & MALLOY, LTD 
500 WEST MADISON STREET 
SUITE 3400 
CHICAGO, IL 60661 

FIL FEE REC'D 

865 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

29153US03 20 1 
CONFIRMATION NO. 8489 

UPDATED FILING RECEIPT 

1111111111111111111111 m~mll!UIHill!~ 111111111111111 IIII IIII 

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. 

lnventor(s) 

Applicant( 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; 

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 AIA (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 US PTO 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, 
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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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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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The present invention relates to a vehicle safety, and especially to a detector for 
detecting moving speed and safety interval of vehicles. The detector consists of pOiNer 
supply, microprocessor, electronic switches, amplifiers, detector circuit, A/D converter 
and ultrahigh frequency vibrator circuit to constitute emitter circuit and receiver circuit 
Tl1e detector can calculate the relative distance the vehicle sl1ould keeps to some 
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fixed emitting and receiving microwave frequency set can avoid interference effectively 
and detect the speed of the vehicle and safety distance. 
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~at~~¼~~~~i!.¼~m~1t.Io 
20 Jr...)Jt),911ie.~111 .m a-t-t Jr...)1t16:U&f1J m **4h ffi...M ~ ~ffi...M _;;It, ;fft),911Ja-M 

Jf...:fP R.Af Jr... Mi ;tm f~ at faJ , t•J m i1f1 ¼ z faJ €i'-J at faJ 1l it .X:.4-.$v;lj .EJ m **4h a'-J Ne. 
$i o JGik)9!1Jffe.Jl.1~ffl JG~foJ t1~ '7i" ffll-M, -#-t•Jffl t1~ -jj" .$-.$iJ;lj ( m fiF4h) J6-g'~ 
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.i....it4:t a-!J .i....M JG, ~ ii x JG3tl$..#t~1 Jt. jf ~ 0 !El Jl:tJiJr ~ 4- $Ii 16 mi ,Jl., j_w ¾ 

~,&;;'cA~, ~ .ITT 1J ~~41f-¼ :k...tr 4n-.:fo, Jn _n_¼ P: .1..1tlk. a'-J i~~, ~ ~-if.rt 
~~-$-~~~~~g_~-~~~~~; ~at, ~~$~~~*~~~}3_ 
)G at , 4c-~ #t59!1Ue. ~ tr1 ~ I t,t ~ 1l ~ Jt. rn 1zj: o 

s foJr YA, m lfif ifl x11J 1i; 15.t¼=fP 4-~ ±? r ~fofr-t-lx a-!i fl ~$ililt,:; ~59!1J 

1e.~I, ~ ~:f1Jrn lf!.}t~i~a-t-t ~1&11J Ff~4h]3_Af til1 @J )~, ~t *~Wrtit 
),!i!1J, ,#t),!i!1J ~t *4½.t~A-~ 1i ½, # fffiJi¼-i~t1J S, rb-t~t1J Sxt tt.1i ½ a-!J 51 

~8, -#-it* WJ7i" Ff if~ a~r-tm~titl.t.:fPle. ~ , t~ tlyt--tJr J1J 1$r, ~ 1i ½ _tj f_w 

~~-$-~~~~~ffl~S~~~¼~¼B-t-ffi~1i½at,~~S~~~ 
1 o 1$r J~it.. ili -tll 1t fo ¾, xt 1i; li.t¼-ttJ Alt~ ff.J m :ti ±ftAr ~-¼ 0 

m -t-JJt~rff J~ ary t£i$ililt ~ iti9!1J1e.;i~1.tm l!l ~le. '!Ji #tiJ11J ,~ry jj" ft...., Jt.i{; 

rt 4- -1-t li.t at it. 3? ~' , ::t'~ 'X:.' J_w 1:~# --t£ Jifri~ ~ a-ry lfe.. ~ ~ YA J:. , --1,{o * 1~ -t-i~ ~ 

Ne.~ vA T, JJ 1J ~ l¼JtA..,Jl., t~ 11Jr Jil~-tll, E!p1.t1i; 15.t* 7 M-+t iJL--}f-1tk 7 :t~s a-!J 
~¼~~, ~½~~, ~#½~A1i;~¼~&$~, ~~~I~-~~ 

15 /J O lz51 :J; ~ Jl:t ~ 1t.., ~ 1.t rn Jl:eAtt ilt 1¥i itiJ!1J Ne. 7J A {iJ-$-~ ~ ~ 1±- ~ it 1-t 15.t 
at , ~ 15.t* :;f-~ ?o #J 4- J:. 1ft ilt iJi!1J le. 1t' it o 1f. 4- it.~ 1c&. a-!i +t ,JL T , 1o 1±-~ 
rf5" A A¼ 5Z.im. ~ •r-2: a-!J IR .t~, g_ 1iT1 it~ 11J f.w JtJJ ary 1t rn , 1iT1 i!.xt k i it~ 15.t 
* ~ iJLJltl: ~i/&11J ary +t iJL 0 

lz51~, J:.~a-!J~-~'Wiit~~~I~**~~m, Jt.*1±-4-~~~ 
w i!_fy~R~T:JJk§~~~*~fflo 

~l!ij p;J ~ 

~:&..aJJ a,ry m a,ry,t,,l*-# m -t--tlbJi!1J4-.$~,tj#Jit.J.t. ~ *½faJJe.a1#t)9!1J~ 

I, ~~I~*~~-t--~~it.£~~#Jro#J~~I,#t~~~_tj~~ 
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~~M~, *~4-~~~~~~h~~, ~~~~t-~~~Jt.~~~¾ 

~le.~ at, ii~!€..~~~ m -i);.:}!l~o 

~~~~~-+m~~~~*~~~~~~~~~~I~ffl~~ 

~' ~~~~~¼~~~~~~~~-~~~~~~~~~~fr~~~ 
s aJJ M1 .$- ffi i!.Jt. o 

*£aJJ~~-+m~~~-~~~~~~~•~~at, ~$~~½. 

ili~~~~~~Al~~Jt.~~~~, ~~I~~4-~~~**~£ili* 
~' ~~~~*~-~*~' *~~$~~~~fo~½~~•~' ~~ 
~~~~~A•:i!.&*~k¾¼~~-

10 -# }f] T~)!Jl~.$-~~,lj~i!.Jt !=i4c-¼iaJlH~-~#t)Jl1J3it.I, ~:tfr*{tb.&:..k 

~,-~Ba~-~~$, ~#~~t-*£aJJ~~~3it.I,•~~B-
~~fr*-- ~~**~' ~~fr*~-~I~kB-. ~I~k~ 
..:::. • -1/1 $ it k ~ , it k ~ , "? ii it k 3 , ~ i.&:. ~ 1~ , A ID 4½ ilk: ~ ~p ½. ~ 

~~~~$mA; ~~~I~~~n, ~~fr*-- -1/J~~k~- ~~I 

1s itk~-, ½.~:&~~~ ~i~:tiJAA%i)A:.~M~~, ~~-Jf-fc.:::..., m~ Iitk 
~.:::.... ilk~- "lviiix.k3, #t)A:. ~~- AID 4t~ffc~tl=Tl£.-f--Jf-#c~itJA 
#t~l£.~,-~~~~~~~I. ~~-Jf-#c-. ~~-Jf-#c~. ~~-Jr* 
--½.~~~~3--~B~~~~$, 4~1i½~~~D 

{tin~~ 1=i it k 3-z fa] it I~ ffi..tl l£. I1$;., PJ"" ~H~ TEJ ;it 1 i ½ tt ~ i± 
20 k~ ~x_ {r~ fa] ii!, J.t :ho TEJ )A:.1i ~ a"J;t,t~Jt.o 

•n~&~~~~~-A~~, ~•A•k, m~~A~~•Az 
m, ~~m•A*h*A~I, *~~-A~a~~h-Jr~~~~~ft 
~z~~~Jt., ~~~~*£aJJ~ft~4~~Jt.~-·-1/J~o 
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~k.B~I~+,~k.B-~~~I~k.B~~•~~k.B~M, 
-#-Ei ,&_~~~i!_.;f4, Jt::k.~.:::_i~I~;fi@.it::k.~~{¼)k ~~.:z.faJ o 

~~~I~¼~$•~~a~~#~~~. ~~#•~~m~*~ 

~-ili~~&#~n~~~ffl~~~~; 
5 ,r;il.57-J:Jl!. ~j£ ,if vA i!:;}4 5 J ~ ,& -#J ~ lf~, vA 1,t n Jg .:;Ji,-$.-~:~ .:Z. ~14- o 

~-f-~*-~~~~~::k.~. ~~'~57-J:~3, ~-f-**.:::_,~~ 
k~i!:#, ~•~ma~~,-~#~1i½~#rui½zff*~~; 

~-f-ff*~~~~I~k.~.:::_. ~~,~~~~, ~-f-**-,~ 
~k~~~. ~•~ma~~.•n#~i½~~~1i½z**~4; 

10 ~-f-ff*~{oii;: A/D 4½t~3. ~~, ,ftt~J£3~-t¾, x1%t~J£3~£ 

-1ff1J , ~if~ A*½ .t!k:. z 1W )htftiYN a~ Jt ~ ifl ½ t~ tt * * ~ J~tfftl A .:f..ftt~ J£ ~; 

~I~k.&.:::_~~~~- ~-f-**~-~k.~-~# .• ~#~~ 
1 s ~,,t ifl ½ a~ , J, 1 i. -% it ::k. z m ; 

~4~k8~~~~, ~-f-**-· ~I~k8-~#,~n£# 
ift-iJ)liJ1i. ½a~~ 4-itk..:z.JfJ; 

~k&-~~~~- ~GI&::k.S.:::_.,&_~~~- rf~~k&i!:#, 
1tk;h ~ )Jt1i. ½a'-J-~it:k.-t.)f]; 

20 it k & ~ {o ii ~ ~ . ift-i.&:. ~ J~. if ~it :k. 3 it. -t-i, 1!.t ;'I.J ~ iit 1 i ½ a{J 

.:::_~&k, -#-~JJ~-£~*-t.JfJ; ·~~::k.~~~~~-~::k.~-. 
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ik:k_B-==.~.;t~, ~i!:ffe.Yi41x.1ie-.-i-J:1i ½ :h 24. 125GHz a-!J \E.J ilt:ffe.Yi41ie-.i!ii.tt 

~kB, ~#~$~a-!J~foi!tl, •kr.1..~½~~a-!i*~; 
,&.,tt~lft~ii ~ ~, ikkB-, 1%t~JJ?.B~.;t~, tt ~4 uf;f<H~\E.J ilt 

1i½~Atlk~~~a-!J~~, ~~~~i½~~;t.Lo 

s #tilt ~ffi.~i.i ~ ~, ik:k..B-==., AID .$½-t~B~-t-i, tt ~ffi.-1/J tie-.:h ¥f-

2 4 . 1 2 s GHz a{J i?i:. ilt 1 i. ½ ii. )).t , J;. *'J T rJt %' ~ aJ.i 1~ ffe.Yi \E.J ilt 1 i. -jr i! ii. 0 

AID 4t4"*3{oi.i ~~/ff, .. #tilt ~4.. ~-f--Jt *-=-i!.#, Jt~-?f~Jt~1/-1t. ½ 
#~:h~~-~Jl?.B~JJ?.a-!Ja~1i½. 

~~-~~~~~~~,~I~:k..s-,•~~B~*' *~*r 
10 .1.. 24. 125GHz #J l!l:;t3_w4, 1ti~#t~1l1i½~Af~~),t.:Z.JtL 

~A¼~~~~~~-~J£B~*' m~~A•~~Azm, ~~ 
m•~*:h*A~I, ~$~A~•~*:h-Jt¾~~\E.J~#t~z~¾~ 
J.t, *§Jiy}~~~~~z-~~~·~-1/J~o 

*ili¼~~~~-qJ~~~~~B~A, ~~~~~-~JJ?.B~4, 
1s m YA i£.Afo ½ttn±: zJJJ tie:.; 

1%t~JJ?.~k#t~1J qJ ~~-qJ ~~k ~~iy}, jo*-$-4rl,lj 11 ~~~#Ja{J~k. 
;& , Y1 1J Jf-i~#tiJ11J-$-~ 1i ½ ~z-$-~, *~4t:~#t A-Zi~;t~J.t1ti;f1.;f~ 
n- !;t:; ~ 0 

~ -$-i£. 1i ½ ~z-$-i£. ~ -r4~il#fftt A.Zi~;t.i£.J.tat, J!J 1J ftt~J.2 B1t. ro 
20 iy}~~~~~z~~•~-1/J~, Mat•~~B½tt~~~-~~~ffi-r 

.1.. f~k i~;t MJ ~ ;t.~Mffe_w *, 1f1Jjo 24. 12 5GHz, fi:.tl~ Iltk~-, -1/J 

*~:k..3,~:k..$ft~1i½, *~~ft~1i½~£M~4, ~~-~m 
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2-rr*~-r**-~**' Mat*~~-r**~a~-r**~' ~~1i 
½~~-~~~~-~~~~M*~-

~at•~~3~~at3~*~~#at, **~~-r**-~**' 
~at~~~~~-%~$~~~a-rrff~~~*~~~~ff*~~* 

s *, ;'ft~-t-i~x.~M;:Jt;;jEJ1J rf if!¼ r1r-i ?- !l. ~@] ;:Jt~%9liJ1i-;-- 0 

"Jli:1*F/f-1¾~X.Z{!!J,:,lt#b!M1Hi.-;-- a~ at fal, ~i:t{tt~J.J:3~ ;tat StJL;tat 
fa] A,tf.JYl.;t at fa] i:kJ ~.;}i~x.11J @7 ;:Jt~)J!iJ1i-;--, trf .:tl-iFiJ #J .$-~~Ff i;J4hz 

fa] lfe.fe!i:tr}fi~;t a~ le.1/2 ' 9J1J 1; it ~TF J-}J tit~ #;1,t' !ktv..l¾ 3 ~lf ~ Pro) D 

~ 1%f.iltkf\#~.t11J fEJ ;:;t~)Jl1J1i-;--, iii± ~-rJr *~, 1W Iii:k. 3 

lo ~ , ~f Jt 1 i ½ j,t :k. ~A£ ii :k. 3- , 1° * rt i!j-1h ~,ff. :ilile. 1/2 5{]: , JI:!::. at ~ 
i,lt~~ij 1 & -;-- ~f :4f 't 5!k ' tk ,fttM: J£ 3 ½ gJ -i;JJ-rr ff .i... 11 ~ $' YA ~er ~1J it k 3 
-zJf ~, ti[Jf -JJo1i ½:it~h..o 

oo~~~1i½~tt•~~k.Bat, ·~~·~~il1i½~ffi~~;t_ 
~~;t_~Af~4~M~@J~g4~~ii~~:k.3, ~~~~Mg$~ 

15 24. 125GHz at, *:im.ii:k.3Ril:. 24. 125GHz a~f§:J;:Jtjffi-4~ii, Jr-Jii~Jt 
~~*~~~., ~~tl~:k.3~~:k.~1&½a 

~~~~*#~~~X,½~~~£~-~~-fr, ~~rn~~~ 

ifiJ ~ 3~A r iE tt iaJ ~ o 

~@7~~~1i½~tl~~~$at, ~~~~$~~~~~~~;t_~ 
20 M~ffi- •~m M ;J 4l a~ ~?e.ilt 1i ½ i:Jjt., R ~Mr" r/f % ~a~1~!Yffi-@J :~ 1i. ½ ~ii., 

-it ~.f 1J A/ D .$½ ;t~ ~ , .$½ ;t~ h~At ~ 1 ~ -%° fffi! A .f.. {#L~t. J.f. 3 ~ Jt.1d:: J.2 o 

1%t~J.2 3#~X..f1J@] ;:;t,#t)miJ1i-;-- )6' iL t!p1,f J.1:..;t at 3-i-t Elt' -)f--i-G~ ii 
at ia] ' --flt vA~¾~X.Jlj ~ )lt:fi6J11Hi ½ al.] at is]'~ ;fP' iE.X-4½-t~A ~ .$-4~ ia] Zle. 
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~ , -if-!§ -$-4~ a1 -$-it 1~ ½ ~z ~ ~it.Jt.;lJ it ,t~z:l:, it ,t 1:t.4.t-$-4~ 1=i xt 
;li.11~:th#-..foJr JlL 1:f#MJ:tfilxtfaJJ§., -:ko~ft)~1Jlff ~ ~-f-~½,J, -t- foJr EL 1%# 

a1 ;;tgi xt faJ Jf , JJ1J t¾'t~ JJ?. ~ fijij tl! ½ ~ 1 ~ ½ _.f_.l)ll ~ ~ ~ , 1~ tt 11~ ~ 1-'l=-#J .i( tl! 

s -t--$-~~~~~~£~~, ~£~~-~Jl?.&~~1=j-$-~~~h~ 
~~~#, ~#-#J*~~i!.~~~~~~~~~, *#-#J*~tl!M~~ 
~~~~!Ait.Jt.~S~~, ;f,-.i(~~"iiJ""foJ-$-~~~Ltl!.~, ~~~~ 
-3tf ~ $ 0'1 ;j_ ~ 5' r o :i£. "ii}°" fA foJ ii° ;fj -#J #--£ tr! ? .. ?t ~ • ~ , kA i@. ~P ii° ;fj -qi 

*~i.£.:i!.lt. * .;}.:i :k. ~± jaJ je_ O 

1 o _t.~_z ~ ~, Jt "iiJ"" ;lJ 1±~ ~ ~, YA A:t-i1~ft] )t-$- ~ ~~1-t ;lJ ~ ~ :h .$~ 

1£o 

L~Z~~~*' Jt"iiJ"":h~~~~~~*A~~JJto 

_t.j£_.z-1/J.$ik:k.& .. ik:k.& .. 1ltiik:k.& .. '¥iiiik:k.3 .. A/D 4½~~ 
aq_ *-,... -tt ~ ~ 3:77 _;,.- 4m ¥ ;I. •.J.. ..l- ""= ~: ,®; rk': J.-h -t&--~, 7' 17.J /'J ~1-a:];)IJJ,2'£. ~J:JiX...A-~3X.,'.7KJJX.,.~o 

;f,-.i( ~ J!-~ dJ -t-~ -$-:it.1~ ½ ~ 11 A1%x.~Jl?.S, 1~-$-.$~li-#J,t£. ~ -t- fo)f 

i9:. ;t. 0'1 :it.£ at , m -#J 5it ~ ;f.-£ a}] , ;g -#J ft ~Yl1J -$- .$~ it Jt. :fo 4c- ± ffl] le. Z ~ 

!l.. , $jt GJj 1R-t}l;- m ~ -$- it. ~ft5911J ~ ~~ ± faJ lfe., -#-xt 1~ -=t ;tm xt ~ ~ -$- it. e1 
~±~~Ltl!f¼, ~~~~, -$-~-t-~i!.~-#J~, *L~~~-$-~~ 

20 -#Jz~ F-Fit.lt.:h it .jf.£.z:l:, it ,t-$-~ 1=i it ii ;fj-#J~h#--foJr ii 1*#ti1 :+mxt fa] 

~, *~~~~ili¥~, ~R~~~M~#~~~~-~~4, *im.d 
~ t-t 01 3it !l.. jHJt. -,=- .tfL, ii~Ar<. ~ i~~I1J ft 5JN-$- :it. :fP ~ ± ie. ~ a1 11= m 0 
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~~~~~~m*mtt*A~m#J~~~~~~•-~#JA~~L 
~~~. ~~*~~~#Jtf~J.l~~~~J.t~. ~#}*~~~~~*~ 
.$-~1-rLJt~J.l:fP-ti:½je. ~ M1 ~ 1jt, .$-~:;fj#J tf :i!.J.l¾1~-t- !l:r..:i!.J.lPN m #J 
~ l;fJ ii JJJ tie:. , 1~ :ff.$-~ 11; l3t* ti~~ ;f:Ri%- ~ G &!J 11; lit 5J ·It ;ft:? Ii~ iJL F~ at ift] it 

s A 1~at ~ #J#t~9!1j :i!-Jt., ~x./fJt,t. at t~)J!1J:i!-!t.:fP faJ je. ~l ~flt~¼'~~ 2f-
-tic 

~L~~~~-~#J~~~:i!.~~L~~~~, ~~#J*~iliffl~ 
~~-ti:±~~:fPl~:i!-J.t~S~~, ~~~~~·-~~~ili•~. ~ 
·~~*R~~*·• *~~~#J~~ilifo~~~~•~, ~~~~~ 

10 #J *ffe\~:ii.J.t -#-.;}± :k -ti:½ ia] je_ 0 

~~#J*~~:i!.~~~~$~~~at, *##J~~ili~R~~~½ 
~~;fP/~~£~~~~. ~£~~~~~~~£~*~' ~•~~* 

R-~*~o -#-~~~#J*~ilifo~¼~~¥~, ~~~~~#;~~• 
i!.J.t * .t± k. 4c-½ ia] jg_ 0 

15 ¥ft 00 iJi.aA 
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00 tf, 10 7J 12V jt-$-if ~ ~e., 11 7J ~ ~4t~ ~~' 12 jJ 1%b&:.k 
tl, 1 3 JJ ~ ~ jffi- .W. $ rt~, 14 j; fW Iii k. ~ - , 15 j; 1/J 4t ii k. a , 16 

n ~ -t--Jt *-, 1 1 5t ~ -t- -Jt *-=-, 1 s 7) ~Iii k. a-=- , 1 9 5t ii k. a 
-, 2 0 jJ wifil.itk.~, 21 jJ itk.3..::.., 22 jJ izt)Lt ~~' 2 3 jJ AID~ ~t. 

s tti~4tt~2, 24 JJ ~-f--Jt:#.:~, 25 JJ,&_,tf~~, 26 JJtt17~~a~!51&.#J~ 
lf~, 21 j:; ~ 172i 3, 28 j:; -$-it 1i ½ ~, 2 9 JJ sl ~ ;g #J11ti.9!1J ~~lf~, 3 o ;lJ ,ttt 

nJ.23, 31 JJ1JtAo 

00-f-')T"iF, ~~.$½-i~~ff~ 11 ~-if-jt-$-if~~{r-J 12V tffiJtt: ~.&.$½-i~n 
5 V , -)f- 4°ffiJ tt: £ _t_ ~ a~ ~If~~ ,f%t ~ Jl7. 2 3 0 0 

1 o ~ -=r- -Jt *- 16 , 1/J 4 it k. 2 1 s , ~ Iit k a- 14 , ~ ~ ;,~ * % ~ 
1~ 13 ¥-JA{%bkilM~1i-; ~-r-Jt:k..::.. 17, ~;J JL~tk.3..::.. 18, itk.2-
1 9 , w ifil.Jt :k.. a 2 o , Ji :k.. a-=- 2 1- ft )Lt~$~ 2 2 , A; o 4t-:t~ a 2 3 ~~ ~ -t-
-Jt * ~ 24 ¥-JAftiJt ~~0 

~ £i ,fttn J1?. 3 3 0 ;tm ~-1¾ {rry 5 I ~ ;g #J ~ ff~ 2 9 tffiJ A~,ftt~ Jl7. 3 3 0 5 I ~ 
1 s ;g #J1i ½ J§-, 1ttnJ.2 a 3 o :rk.½;t1tiJ!1J .£i .:t.~J¾~ -$-it 1i ~ ~ 2 s, tt)J!1Jf1J 

-$-it1i½~28~-$-it~~A~~•~;g#J~£~~-$-~it£at, ~nJ.2 
3 30½;J:~4'-½_~j}YJ~%~ff~ 13 r.± 24.125GHz a1!!JX.~Yi*, f~:ii.~;J.}L 

itk.2- 14, 1t1i ½~)Jt;§-tffiJtt: £1/J*iik.3 15, 1/J*ikk.2 15 ~41/J 
+-itk./6tffiJ!±: £ ~-f--Jt*- 16, ~at, 1ttnJ1:.a~4'-~-t--Jt.fc- 16 tr 

20 -Jt, iffi. it {tblt ktl 12 ~.if-1.ttilt 1 i ~ ~-# !±: ¾; ~ -=f-Jt *- 16 -tr-Jf- a1 ~ 
st , ~ -f- -Jf- *-=- 1 7 , ~ -r-Jt * ~ 2 4 ,f£ 1%tn Jl1. 2 3 o e1 -t~ 4'- --r * ffL 

·~~#J~i(~~-$-~~~~~~-~~2~ffi~~~' ~~~~ 

ii. Ji 1tt n J1?. 3 ;,f;m :a 4¾ a{i 4}iJ1t 31 tffiJ A 0 
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-~1i½LMili~~M~,-~~B30~~~~&~*~~~~, 
-#--t~~~ 1;f] ~ -1-Jf-~- 16, ~ at1-¥-_u:..~~ffeffi-#.~ ~~ 13 a'1i.§:1tzt.tr-Jf-

~ -r-Jf- *-==- 1 7 ~ ~ --r-Jt*~ 24, ;1f_~.:ti-~t.LM)k.1iJE!1JFf~t4h rm? 1:.. ~ 

s ~ 1tbic~ .. f~ 12 .:t-i~t.!1J @1 ik#t59!,J1i ½, f:i.tl ~ --1--Jf- *-==-· 1 7, F1U Jiit 
k.3-==- 18, ~tf->J,1i½it:k.J6ttf.Jili .f...itk.3- 19, it:k.B-· 19 ~tf-1i½-1t 
it :k., M ~ it :k. s- 1 9 x... x&.-tt ~ l$- 2 s ;J~ ~1L ,f~ iw .:tx 1 i ~5"" ;r. H~ ro *t.'r tB 

.f.... i@.it k & 2 O , • i@.it k & 2 o ii. ;t P-. it :k...fli@.tl:ffeJf 4 39 
24. 125GHz±3db a<i1i½, if-ttf.Jili.f...i.tk.~..::- 21, itk~..::- 21 ;l)tif-ift11t-Jt 

1 o -$tAt aJ.i it k & , '"t ~%1 i ½ it :k."6 , fi<J ili .f.. ft i,t. ~ Ii$- 2 2 , ft )B{_ ~ Ii$- 2 2 ~?f 
2 4. 12 s GHz a1 Wi::. )k 1 i. ½ ii.i~- , Y-- ~1J r foJr -w; * aJ.i 1~:ffeJi lW ►k 1 i ~-iffi. ii., .Jt~% 
~.itl::.1i ½tti-A!u AID 4½4~& 2 3, i~roi@.i:t ~ -=t-Jt *~ 24 ~?-AJ1J1tt~J.2. 
& 3 0 11= if£ .n-~ J_!_ 0 

-ftt~~ &-ti-~t.!tl §1 ik 1 i ½ ro, iL up 1+ JJ:. it st & aJ.i ~ faJ , * i,:J-. .:t-i~t.11J 
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The present invention discloses an intelligent collision resisting system. Said system is 
formed from distance-measuring device, chip microprocessor, alarm subsystem and 
automatic brake device. Said invention is an all-weatller traffic intelligent collision 
avoidance system applicable to general road condition. 
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Abstract of CN102923158 {A} 

Page I of I 

A rail train emergency braking safety system can issue a safety warning in emergency 
braking, is slow to brake and free from derailing, can automatically open all windows in 
necessary and can open more passages for life~saving and rescuing; and the rail train 
emergency braking safety system is characterized by consisting a main control system 
and five subsystems such as a brake warning system, a window automatic opening 
system, a derailing prevention device, an auxiliary acceleration device and a stable 
brake control system; the main control system consists of voltage E, a brake switch S, 
a time circuit 1c·1, an alarming circuit controller K1, a brake distribution circuit HC2, a 
deceleration umbrella controller K2, a window controller K3 and corresponding devices; 
and the time circuit IC1 is respectively connected with the alarming controller K1, the 
brake distribution circuit IC2, the deceleration umbrella controller K3 and the window 
automatic controller. 
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1. $1LmJLl$~;gmUZ9J1i:~¥~1E61*'HiEtEr: rn~,t-,~~tN¥~1E:fOmUZ9JtY1¥, $'$ §Z9]j'~ 
mu, oo ~£ $JL~:'i=, rftno ~~~:'i=, fl~ mUZ9J N mu¥ ~JE-1:1/i'"* * m tllm 0 

2. *JZ.:fiJ~* 1 JiJT~61,~~tN¥~JE61t~1iEtEr: EB ~ff E, mUi)Jyf* S, S1fBJ ~ft* ICl, 1R¥ 
~ftiNmU=tt Kl, mUZ9J5tlNc ~ft* HC2, ~~¾NmU=tt K2, $fflNmU=tt K3 &;t§@Il'!15t=tt1!:f:tilm : 
~~E~§$•~~.~~~m5t~~~~~=tt#l'!1~~mMm~*'~mxmttH*s~ 
I Cl 61fM!~ir/m~*' S1fBJ ~ft* I Cl 61 1 ftiffiili ~1R¥NmU=tt Kl 6qfu!J!~ir/m~t~, 2 ftiffi ili ~mu 
i}J5ti!fcl.~~ IC2 61fu!l!~ir/m~*' IC2 B1ffiili~mUZ91¥~JE~*' 3 ftiffiili~~~¾NmJff K3 61 
f~mUir/m~*' 4 ft*ffiili ~$ffl §Z9JNmU=tt K4 ~t~ ;~9=1mUZ9JH* S *mJ§ 1 ft*,', f[PffiilimUZ9J 
1R¥1~4, =fti~3fila,fffi ilimUZ9Jt~4, 3 fti~filS1ffiili:IT3f<~~¾t~~, JLl:$1~ Jl:J§, 4 Ri 
ffi ili n 3f $ Wt~ 4 o 

3. *JZ.:fLl~* 1 ffl~61mUi}Jt1J1¥5t ¥~1E61i~1iEtEr :¾1i:~tE~$Jffi611R¥:tt, xNr 
KL 

4. *R:fLl~* 1 m~l'!1rft1Jo,~~~:'i=61t~11EtEr :¾1i:~tE$Jffi>1~61~~¾, x1~rK2, 
*JZ.:fiJ~* 1 m~61 o 

5. *JZ.:fiJ~* 1 ffl~61?JT~61fl~mUZ9JNmU¥~JE61i~1iEtEr :¾JU$61mUiJJ¥m, xN 
T IC2, X IC2 xtmUZ9JJJ:itt1TNmU5ti!fcl., ~%~~mUi)J 0 

6. *xtLl~* 1PJT~6100JWJJL5t¥~1E61t~11EtEr :1±100~£$1Lrrt~ c2) ~mlttcr: (3) tllnx;; 
oo~$JLrrt~ c2) 61_tfr1mtotEJu$a1~~*~ o) _t, rft!mtotE$JLm (4) _t, #rmm~;61fBJ 
tt'it, 1;Jif:1i:!lt~tt~a1~~$1Lm*~' ~FP ffl ~mlttcr: (3) ~ml, ~t~5£mJJLJJ, tti~ c2) 61 
M 111rn PJ 1;J 1f 1Jo 5£ 5m, tf=iJ $ Jffl 1i: lt~t; t!R ffi ~ ~ 11m Ji o 

7. tx.:fiJ~* 1 Jifi~1'!1$ffl § i)JNmU5t ¥~JE61t~1iEtEr : 1±1$ $:fONmU~:'i=M$5ttil 
nx;,$$$5t1±1W~ (5),Wit~ (6),~-=¥ (7),~}J[ (9) tilm,Wit~ (6) ~tEW~ (5) >1~ 
Jal, xt:$$:,¥0$ D:itt1TWi-t, ffl ~ ]J[ (9) xt:$$:,¥0$ D :itt:fT~*' tR-=¥ (7) mtt~ml1!:f:~$ 
$:iilill~*' #PJtt'i)J, ~~$ if *_t, fPJ pq 1JL~-=¥, #WZ911t~-t-tEif D _t, 1t$ if ff~@! 
Ji :NmU$5tEBZ9JJJ~:'i= M, ~=ttH* K3, ttx. (1), 13!R1frH* (2), $5lfll! (3), 1~~ (4), $ 
511!:f: (8) £iim ;JT* K B1ffiili~i)JjJ~Ji M 61~~~*,M mtttJL~~t~x. (1) 61±Z9J-~ 
*·1~~ (4) m!JEtE:$51~ (3) _t,{1!:'i=8i!i-t-~$$1'!11JL-¥ (7) 'nJ!l,$'3lill! (3) 6q:!tJ~ 
ft/m~$5l1!:f: (8) 61~fr1m~*,$5l1!:f: (8) 1'!1:!tJ~fr1mmttw!fmmlktE$FPir!m1'!1$W* :Z9JJJ~ 
:'i= M, H* K3, m!JEtE$fiJir/maq$if'n, ttx. (1) mtttt:$mm!JEtE~~{fr:'i=, 13~1fr3f~ (2) @I 
JitEttx. (1) 'n, ~ffiili~H* K3 611~1Mir/m~* :J£ifU~;gtlm, ~~/A:$$~:'±., .R~W 
~r3f* K, Z9JJJ~:'i= M ff:~mttttx. O) tJLZ9J$'3I~ (3), #mttm~t (4) wl9J11i-=¥ c1) 
ttl9J, 1t$'®~$tJ3f, filPJ-=¥M$&i)J~-=¥HH$$ o 
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[0001 J tt *~31~ : * '& ~ ~ Ez. ~ # $1Lil!JU * mLli)J * ~Jt, jtJt ¾ ~ 11P $11.il!JU * ~ ;g mUi;JJ ir. 
~¥~Jt 
[0002] ~~tt* :lftl1f BS$1Lil!JU$ mLli)J¥~JEZf:tE~ ]i1Jffi~)E, Jt§j1J£ :mUi;JJat, fY.~$ 
m 1=; $1Lil!JL 3¥- ¾ #i, ~fu!I! ITT ffli)J *~ JJ 5[}j~ e 1: ITT ·tffl: JJ itttf mUi;JJ, ~ ~ mUi;JJ Ji!e ~ 1~ if:, :1:11: 
r~~m~:~1fIDJ~~~~,~~7~~w~~*~=~~~ITT~~:~1f~i;JJffiW¥ 
~JE, 1f*~*~Ez.*IIXIDJmm»m, §1:ITTtffl:JJik~~*~[PJ ~iritt1J[P]j/@tl::\, ~il*~*Bl1Ji~: 
~~~i;JJ~$~ITT~~~e1':ITTffln~~,~~*~~m~:$ffl~1f~±§i;JJ~~~K, 
*~xitM.$ffl~±, f!{;J',iAff.t fil~ii'thA.$fflittA»m~, ~i!{1E~ift~Wtr1': :,8,~ 7. 23 

~~~ffl~1':~$~2$~~--7~~i;JJ¥mITT~JE,~*A47~~ffiW~K,*~ 
Ez.at*l!XID'Jmm»m, ff}t~ik1Jit=BI.Jjj~¾_·t~ ;5zrl*1fIDJ~$1L~K, ]§$ff}t~iktE~$llitimM~ 
$ Jffl J§ xj$ fU {:ff r, ~ f~ itlli ITT$ Jffl ~ B'S 1: _S_* ~1Ji t=, fil ~ 4k 1f 1$ fU 11f r B'S*~ x fU = 
{)k'llr;~ 
/\.l.IJ o o 

[0003] '&~ ~ ~ :~ 7 fllflR--1.itfr:iJJ!lJl, *'&~~1A 7 ~5trf1$1Lil!JU$~:gffiLli;JJ1z~¥~1E, ii't 
~tE ~ :g mUi;JJ at x1* ~ '& t1::1 ~ rftt»1 w, :¥4 ~ * ffi: mUi;JJ n , ~~ ~~ mUi;JJ ~ .tJ ~ ~mUi;JJ, ~ 1:II iu 
i)J Ji!e ~ ~£ ~ iu i;JJ Ji!e ~ ix 1r ~1:Ii, 1s iu i)J ~ 1~ ~~ ~ ~, ep 1f'& ±t•m, fil ~ ~m?, ti=JL, * ~i 
f!1 pff 1t£ ~ :g iu iJJmm Bs 1E ~ :fo tffl ~, ii't~tE $~at § iJJ n H~fffl * m, ~~ ±:fo 1!{~ n H 
~$~m:M.W1':~!!1~~:g~i;JJmmnx:ITT~~;~~_t;;t'ffi:.~m*IIXITTtt*:15~~~tE 
r : rn~~,8J~¥m:fomUi)JffiW, $ffl §i}JNmU, 11/1~$1!.~K, !YftJJo~~~K, ~l~mLli)Jt~iu 
¥mJi ~* ¥~JttliM :Jt~,8,N¥~1El±I ~fr E, mLli)JH* S, atrsJ ~Ji!% ICl, t!iW~lF!&NmU:H: 
KL mUiJJJtffi:~lF* Hc2, ~~¼NmU:H: K2, $WNmU:H: K3 Ez.ts@Bs5G:H:1'=HllM ; ~~ E I1X § 
$ $X ~ ~ , Jt iE fft 1Jz 7t §jlj -1=; ;£ ~fl!i:H:{'=t ITT iE fft 1Jzxt J\\/ ~ ~ , iE t&x.~ ct H * s 1=j I c 1 B'S foB! '& 
Yffij~~, atrsJ ~ft% I Cl B'S 1 lf%$tu ti::\ -1=itRWNmU:H: Kl Bf.Jfll!l!'&i!m~t~, 2 ~$tu ti::\ -1=imUi;JJJtffi: ~ 
ft% IC2 Bqfu!J!'&YffIT~~, IC2 BS$tutl::\1=;1tLli)J¥~JE~t~, 3 ft%$tutl::\1=;1~~¼NmU:H: K3 B'SNmLli/m~ 
~, 4 ft%$tutl::\1=j$ffl § i;JJ~mU:H: K4 ~~ :Jt~mUi;JJH* S ~~J§ 1 ft% iLeP$tu tl::\mLli)J1RWt~ 
~, =ft%:©:3filfl1$tutl::\mUi;JJt~~, 3 fi!%¥}filat$tutl::\tTH~~¼t~~. JIJ:$1~ ltJ§, 4 fti$tutl::\tT 
H$fflt~~ :mitB'SmLli)J-f»1W?J'-¥~JE¾1z~fr**JfflB'StRW:H:, xNr Kl :?fritBS!YftJJo~ 
~~K¾1z~tE$JfflJrB'S~~¼, xNr K2, mitBq~l~mUMNmU¥~JE¾JIJ$BI.JmUi;JJ¥m, 
X~T IC2, X. IC2 xtmLli)JjJiftiT~mUJtffi:, ~:£~~mUM :?fritITTIDJij5?,$}LJt ¥mrnl1/Jij5?,$}L 
tttzg c2) ~Lfll~t~ C3) tliM :IDJ~£ti:1Ltttzg c2) aq--1.Yfffi11=1tEJU$ITTm:,ffi:1':~ c1) --1., ri!m11=1tE 
ti=JL m c 4) --1. , :ff t»1 m ;©:_S_ Bs rsJ it'R , tJ, 1t if :!Jt~ tt: ~at~ -1=; ti=JLm* ~ , ~ FP ffl ~ Lfl! ~i ~ c 3) ~ 
Lfl! , ~ :1:1 s.!Uri: tft JJ , tt tig c2) aq M tr~=iJ tJ, ~ JJo s.!a w, ~ ~ * Jm 1z ~~_S_ ti ffl $ ~ vm 5E : Pfr it 
Bf.J$ffl §i}JNmUJt¥m1±1$ffl:fONmU~KMffflJttlim, $fflfffl7tl±IJBz~ (5), Wit~ (6), 
j]Xf (7) ,15-Jn (9) fliM,W:M~ (6) ~frfBz~ (5) Jr!aJ,x1$ffl;fOffl □ itt1TW:M,ffli5-Jn (9) 
x1$ffl;fO ffl D itt1T~~, tRf (7) ~ct~Lfll1'=t-1=i$ ffl:iilill~~, :}f I=iJtt'i;JJ, ~~* ffl*_t, [PJ 
~tftt&f, 3ttt'M1fJt-t-tEm o_t, 1f$ffllli~Lfl!5E :NmLlffflJtrni;JJJJ~K M, ~:H:H* K3, 
ttx (l),p~{1'r:tf* (2),~5lfll! (3),t~m (4),~5l{'=t (8) ~liM :H*K Bf.J$tutl::\1=ji)JjJ~K 
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M l'l/,J~ rDil~~, M ill:tt1il~-'=Jttx O) as ±iJJW~~, w~ C4) [gj kfr~5 I ilg (3) _t, 1ir:'i= 
8ili:T1f$ifl'l/,Jtil-¥ (7) %':iJ1,~5lilg (3) l'l/,J:!h~ft1m-'=J~5114 (8) l'l/,J~ftlm~~,~5114 (8) 
ITT :!H ~ ftim ill :ti tt' $IE [gj 5E fr$ J§ ftlm l'l/,J $if%' ; i)J jJ ~ :'i= M, H * K3, [gj 5E fr$ fiJ ftlm l'l/,J $if%' , 
ttx. (1) ill:tltt'$m(g'j5Efrit~1ir:'i=, ~IHirH* (2) (g'j5Efrttx. (1) %', :!tffit±:1-'=JH* K3 l'l/,J 
NmLlftlm~~ ;~JLl~fJ.vtlor., ffl~}A:$'@~1-:, ,R~Ei;~r:rf* K, Z9JjJ~j[ M if:~ill:tlttx. 
(1) tilZ91~5 I~ (3), #ill:tli:Rm (4) wiJJtR-¥ (7) tt'Z91, {t$if~~IHTH, iE)=iJ-=f.i)Jtt'iJJtR 
-¥:!TH$'@, *1zSJJ l'l/,J~:fui~)C~frT : PJtE~~mLlZ9Jxt*~mP>GE!M9J~~JLliifd~~LHl, rffi 
~ it ~ft 00 ;ro ~ JJlh 1¥U :i£ ~ W iJl SJi o 

[ooo4J ~ft 00 1 ¾,8,N*~JE~:E_tt!! 00 
[0005J ~t 00 2 ¾IDH5?.$JL*~JE~;jtJtl! 00 
[0006] ~too 3 ¾$'00 §Z9JNmLl~~:E_l;rO~t~OO 
[0001J ~JJ!hvu 1. ~too 1 m~l'l{JttuEfrr = rn ~ff E, mLliJJH* s, atrs:i ~ft* rc1, =rR¥~~ 
nmLl:ff K1, mLliJJ?J'-ffi: ~ft* Hc2, ~it¼nmLl:ff K2, $ wniu:H: K3 Rtaml'lq Jt:ff14tli}J)G ; ~~ 
E IR§$~~~, ;it IE_ffi_tlkJt11tJ-9* ~fti:ff141'l{J IE_ffi_f~xt m~~, IEt&xill:tlH* s -'=J I Cl 

l'l{J foB! 1z ftlm ~ ~ , at rs:i ~ jj!* IC 1 ITT 1 ftiffi lli -9 tR ¥ N mLl :ff K 1 l'l/,J fM! 1z ftlm ~ ~, 2 ~ffi lli -9 mLl Z9J Jt 
ffi:~ft* IC2 B/,JfoB!1zftlm~t~, IC2 B/,Jffit±:!-'=JmLli)J*~1E~t~, 3 ftiffit±:1-'=J~it¼NmLl:ff K3 B{JN1tLl 
ftlm~~,4 ~ffit±:1-'=J:$'@ §Z9JNmLl:ff K4 ~t~ ;;itcp1tLli)JH* S ~ill)§ 1 ~id~Pffit±:!mLlZ9JtR 
¥t~4-, =fl!i~i:3filatffit±:!mLlZ9Jt~4-, 3 fl!i~filatffit±:!tTH~it¼t~4-, JLl:$1~ JtJ§, 4 ftiffi 
t±:!tTH$ift~4- : 
[ooosJ ~JJ!hvu 2. mJ£1'lqf;¥,~1tLliJJ=r~iu*~JE¾Ju$1'l/,JmLliJJ*~1E, xn-=f rc2, x rc2xtmLliJJ 
JJ:i£trnmLl7tEfc'., :iM:%*~mLlZ9J = 

[ooogJ ~JJ!h1¥u 3. mJ£1'l/,JmLlZ9Jtm¥7t *~JEl'lqttuEfrr =¾~~fr*$Jffil'lstR¥:ff, xn-=f 
Kl; 
[001 0] ~JMWU 4. Pfi:i£1'l/,J ~t1Jo,~it~:i=¾~~fr$Jffi:7rB{J~it¼, xN-=f K2, Pfi~B{Jf;jj~ 
mLlZ9JNmLl*~¾JLl$1'l{J1tLli)J *~1E, xN-=f IC2, X IC2 xtmLlZ9JJJ:i£trnmLl7tEfc'., :iM:%*~1tLl 
i)J ; 
[ oo 11] ~ JJlh vu s. ~t 00 2 Pfi ~ l'l/,J tt uE fr -=f : rn ~JJ Jill.$JL ff i:~ (2) '~ [gj !l!J ~ ( 3) tli nx: dDH5?. $1L 
ff i:~ c2) l'l{J _t ftlm to fr Ju$ ITT~ --m: *~ o) _t , r ftlm to fr$1L:l11! c 4) _t, * tm in~; l'l{J rs:i It$:, ~ 
if: 1f :!Ji~ tt' ~at~ -'=J $1L :i11!* ~, ~ J§ ffl ~ [gj !l!J ~ C 3) ~ [gj , 7'J j:~B.!a m til JJ , ff t~ C 2) ITT W3 flJ!U 
PJ~~~~$,~~$Jffi~~~;*fflffl~~;E; 
[0012] ~JJ!h1¥U 6. Pfi~l'lqttuEfr-=f :$'@ § i)JNmLlJt *~1E!±!$'@;rONmLl~:'i=W3$7t¾JiJJ)G, 
$'@$7trnJEz~ (5),W#rDil (6),t&-¥ (7),it9f (9) tli~,W#rDil (6) ~frflz~ (5) 7rfaJ, 
xt:$'@;¥0'@ D :i£1fW#, ffl it gf (9) xt:$'0010'@ □ Jft1T~~, t&-¥ (7) ill:tl~[g'l14-'=J$'@:iJ1 
ill~t~, #PJtt'i}J, ii$if*_t, rPJ 17'Jtilt!x-¥, #tt'Z9J{t:!tTfr'OO D _t, 1i$'@ff~[g'lk :N 
mLl$7tl±!Z9JJJ~:'i= M, ~:ffH* K3, ttx. (1), ~~1*H* (2), ~51~ (3), i:Rm (4), ~5114 
(8) ¾liP>G ;ft* K ITTffit±:1-'=Ji)JjJ~:'i= M ITT~rDil~~. M ill:tltil~-'=Jttx. (1) l'l/,J±Z9JW~t~, 
i:R~ (4) [gj 5Efr~5 I~ (3) _t, 1:tril8ili:T~$if l'l/,Jtil-¥ (7) %':iJl, ~5 I ilg (3) ITT :!H ~ftlm-'=J 
~5114 (8) as~ftlm~~, ~5114 (8) as:!H~ft1mill:tttt'$m[g'lkfr$J§ftlml'l/,J$if %' ;Z9JJJ~:i= 
M, H* K3, [gj5EtE$fiJftlml'l/,J$'@%', ttx. (1) ill:tltt'$m[g'lkfrit~1ir:'i=, ~~1irH* (2) [g'lk 
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fr~_)(_ (1) '5!, Jt:flltrili-'=irr* K3 BJ.J~m1Jyiffl3£~ ;~JIJ~i!dlm, ~~}A:$$~±:, R~Ei:~ 
~rr*K,i)JjJslt:'i:Mif:~ill:ct~JZ. (1) tili)J~5I~ (3),:3fill:cti~t'~ (4) wl9Jt&-¥ (7) ~ 
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Applicant's or agent's file reference 

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

FOR FURTHER see Form PCT/ISA/220 
29153WO01 ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/yea,) (Earliest) Priority Date (day/month/year) 
PCT/US2016/023754 23 March 2016 23 March 2015 

Applicant 
METROM RAIL, LLC 

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

This international search report consists of a total of ~ sheets. 
0 It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 
a. \Vith regard to the language, the international search was carried out on the basis of: 

[XI the international application in the language in which it was filed. 

0 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. I(b )). 

b. 0 TI1is international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. 0 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. 0 Certain claims were found unsearchable (see Box No. JI). 

3. IX! 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. 

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

5. With regard to the abstract, 

IZl 
□ 

the text is approved as submitted by the applicant. 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. 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. _ 1_A ____ _ 

0 as suggested by the applicant. 

0 as selected by this Authority, because the applicant failed to suggest a figure. 

!XI as selected by this Authority, because this figure better characterizes the invention. 

b. D none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US2016/023754 

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 ClaimsNos.: 
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 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. III Obscrva tions where unity of invention is lacking (Continuation of item 3 of first sheet) 

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

1. □ 

2. □ 

3. □ 

4. ~ 

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

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

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

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 specified in the invitation. 
No protest accompanied the payment of additional search fees. 

Form PCT/ISA/210 ( continuation of first sheet (2)) (January 20 I 5) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US2016/023754 

A. CLASSIFICATION OF SUBJECT MATTER 
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; B61 L 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 

Minimum documentation searched (classification system followed by classification symbols) 
!PC - B61L 23/06; B61 L 23/34; B61 L 25/02; G08B 1/08; G08B 21/02; G08B 21/18; G08G 1/123; G08G 1/16; G08G 7/02 
CPC - B61 L 23/06; B61L 23/34; B61L 25/02; G08B 1/08; G08B 13/2488; G08B 21/02; G08B 21/18; G08G 1/123; G08G 1/16; 
G08G 1/163· G08G 1/166· G08G 7/02· G08G 9/02 

Documentation searched other than minimum documentation to the extent that such documents are 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) 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Orbit, Google Patents, Google Scholar 
Search terms used: alarm, alert, protect, safety, worker, personnel, train, rail, wearable, circuitry, antenna, diverse, polarize, motion 
sensor 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

X US 2011/0006912 A 1 (SHEARDOWN et al) 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 el 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 

□ Further documents are listed in the continuation of Box C. □ See patent family annex. 

* Special categories of cited documents: "T" later document published after the international filing date oJeriority 
"A" document defining the general state of the art which is not considered date and not in conflict with the ap~lication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention 
"E" earlier application or patent but published on or after the international 

filing date "X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but laterthan 
the priority date claimed "&" document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

06 July 2016 08 AUG 2016 
Name and mailing address of the ISA/ Authorized officer 
Mail Stop PCT. Attn: ISA/US. Commissioner for Patents Blaine R Copen heaver 
P.O. Box 1450, Alexandria, VA 22313-1450 

PCT Helpdesk: 571-272-4300 
Facsimile No. 571-273-8300 PCT OSP: 571-272-7774 

Fonn PCT/ISA/210 (second sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US2016/023754 

Continued from Box No. Ill 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 I, claims 1-20, drawn to a system for worker protection, the system comprises: a compact wearable personal alert device. 
Group 11, claims 21-26, drawn to a system for worker protection, the system comprises: a vehicle-mounted alert device. 
Group Ill, claims 27-30, drawn to a system for worker protection, the system comprises: a wayside detection unit. 

The inventions listed as Groups I, II and 111 do not relate lo 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 I 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 II and Ill. The special 
technical feature of the Group II 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 I or 111. The special 
technical feature of the Group Ill 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 I or II. 

Groups I, 11 and Ill 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 I, II or Ill inventions are found in more than one of the inventions, unity of 
invention is lacking. 

Form PCT/ISA/2!0 (extra sheet) (January 2015) 
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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 
CHICAGO, IL 60661 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 0 8 AUG 2016 ( day/month/year) 

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

29153WO01 See paragraph 2 below 

International application No. International filing date (dayhnonthlyear) Priority date (day/month/year) 

PCT/US2016/023754 23 March 2016 23 March 2015 

International Patent Classification (!PC) or both national classification and IPC 
IPC(8) - 861 L 23/06; 861 L 23/34; 861L 25/02; G088 1/08; G088 21/02; G088 21/18 (2016.01) 
CPC- 861L 23/06· 861 L 23/34· 861L 25/02· G088 1/08· G088 13/2488· G088 21/02 (2016.05) 
Applicant METROM RAIL, LLC 

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

Box No. l Basis of the opinion 

Box No. JI Priority 

Box No. Ill 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 

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 !PEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written 
opinions of this International Searching Authority ~viii not be so considered. 
If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to submit to the !PEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 
For further options, see Form PCT/!SA/220. 

Name and mailing address of the ISA/ Date of completion of this opinion Authorized officer 
Mail Stop PCT, Attn: ISAiUS 

Blaine R. Copenheaver Commissioner for Patents 06 July 2016 P.O. Box 1450, Alexandria, VA 22313-1450 PCT Helpdesk: 571-272-4300 
Facsimile No. 571-273-8300 PCT OSP: 571-272-7774 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

International application No. 

PCT/US2016/023754 

L With regard to the language, this opinion has been established on the basis of: 

IZl 
□ 

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.J(a) and 23. l(b)). 

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

3. 0 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: 

4. □ 

a. D 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 fom1 of an image file. 

b. D furnished together with the international application under PCT Rule 13ter.l(a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

c. 0 furnished subsequent to the international filing date for the purposes of international search only: 

D in the form ofan Annex C/ST.25 text file (Rule !3ter.l(a)). 

D on paper or in the form of an image file (Rule 13ter. I (b) and Administrative Instructions, Section 713 ). 

In addition, in the case that more than one version or copy ofa 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: 

Form PCT/ISA/237 (Box No. I) (January 2015) 
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Box No. IV 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING A UTHORlTY 

Lack of unity of invention 

International application No. 

PCT/US2016/023754 

1. t8J ln response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit: 

D paid additional fees. 

D paid additional fees under protest and, where applicable, the protest fee. 

D paid additional fees under protest but the applicable protest fee was not paid. 

IXJ 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. l, 13.2 and 13.3 is 

D complied with. 

IXJ 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 I, claims 1-20, drawn to a system for worker protection, the system comprises: a compact wearable personal alert device. 
Group 11, claims 21-26, drawn to a system for worker protection, the system comprises: a vehicle-mounted alert device. 
Group 111, claims 27-30, drawn to a system for worker protection, the system comprises: a wayside detection unit. 

The inventions listed as Groups I, II and Ill 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 I 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 II and Ill. The special 
technical feature of the Group II 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 I or Ill. The special 
technical feature of the Group Ill 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 I or II. 

Groups I, II and Ill 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 A 1 {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, II or Ill 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: 

D all parts. 

~ the parts relating to claims Nos. _1_-2_0 ________________________________ _ 

Form PCT/ISA/237 (Box No. JV) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US2016/023754 

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

1. Statement 

Novelty (N) Claims 2-6, 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 anticipated by Sheardown et al. {hereinafter 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 also 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 lo 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 safely 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 (TT A), 
distance-from-train (DFT), and low-speed close proximity distance alert (CPD) (see figure 11, calculating if a collision is possible and 
sending alerts lo 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 Claim 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 at least one of the operations of the personal alert device (using GPS data, which is a GNSS, to configure 
alarm data, paragraph 67). 

Fonn PCT/ISA/237 (Box No. V) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

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

International application No. 

PCT/US2016/023754 

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 Silverplus). 

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 personal 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). 
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 
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 operable 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 portable 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 received 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 handled 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!he 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 device 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 lime of the invention to modify Sheardown with the teaching of Carlson 
to better monitor the location of and separation distance between rail line vehicles (Carlson, paragraph 2). 

Form PCT/ISA/237 (Supplemental Box) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

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

International application No. 

PCT/US2016/023754 

Claims 1-20 meet the criteria set out in PCT Article 33(4 ), and thus have industrial applicability because the subject matter claimed can 
be made or used in industry. 

Form PCT/ISA/237 (Supplemental Box) (January 2015) 
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PA TENT COOPERATION TREATY 

hom the INTERNATlO NALS.E.ARCHlNG A1JTHORITY p=~«Sii~::::::, ~" 7 
l 500 W Madison; 34ih floor :,,· 

Chicago, ll!inois 60661 
United $.WWS'Pf.Ama!i'h:m ! 

I 
f 

NOTIF!CATION OF TRANSfv1JTTAL OF 
THE fNTERNATIONAL SEARCH REPORT AND 

THE \\.'RJTrEN OPINION OF ·nm INTERJ-./ATlONAL 
SEARCH1NG AUTHORITY, OR THE DECLARATION 

(f-'CT Rule 44J) 

i ! Dare ofrr,aning ,, I'\ ,_. --

·~' ~··~··;..•:.··~·;,__~_:::::::::::::::::::::::::::::::::::::::::~~-~-i_,.'.,_w .. ~-J-v.'_""_· a_.~~,--!-H_'. _._l_l __ ~_,_~_~~ r ~"" ---- y ~ ,._;f' $ LO LLijj 
Appfjchr:fB or ~g~nt'~ file reference 

i --------------i'-•·········------------------------·····1 
27735VVO01 ii'OR J!'URT.H.ER. ACTION 

: lntet"!-.iat:on,ti1 filing <l~if: ; 

PCTl'_J_S_1_41_·s_3_9_o_o _______ ························--~(.i-;,,_./,_,w_n_
1
ii_iv,_:",_;:J ___ o_:?_. _s_e_rt_e_11_1b_e_r2014.(03.09.2014)

1
! 

Applicant •• ,..,ROM RA:' 1 • C 
P.HC, i ,i.,t , .... J ... 

3. □ 

Th<c ;;pplic:mt is hr;reby ,wtifi$d ,h:i., th,, intema1ion.a! s;:,;u-d-; report and ;;fa~. written opinion of the lnterru,ti,mal Sea..-ching 
Authority ha\/<: been ,,stablished and are tr-am;mitted herewith. · 
F!llrig l)f a:m,mdm£nr& arid .,;(;,fam~i.t 1rnder Article l 9: 
"The '-'-_pplica.nt fa t:ntitfod:, if he s(:. v,,-isbes~ t:) amt!nd the -:..·:l:iin1~ c,fthe intern;:.tional applicattori (s,;;;e Rule 46): 
Whi:n? The ,iw.e lin:rit for fili.llg tuch ;,mend.mcnts i, nonm;lly ,wo m.l)nths from thf date• oftt;,mmitl;;;l offa.e ini1:,matfonal 

search report. 
Directly to the b.t1:,:caticn;,l Bureau ofw1TO pmfurably through ePCT or 011 Pl~l"'' to, 34 cfa,;min .:!% (r;lombr;tt;,s 
12.l l G",n"w~ 20, Switz<:rJ;;;,d,, F,u,,imile No ... ,.,n 22 338 S2 70 

Fo~ U'Hlf.'~ detaili::d hJ..~f.Q:·nt""ti-0n~ .. :see PCT .4pplfcan! ·_s Guif.i,:.\ lnh:rna.tioiJ.ai Pha.se, pars.gntph~ 9.004 -- 9,011. 

The appli,:;a..-qt is her.:,;by notified th~t no in.t~maiional ;;ean;.h report \Vifi be ,:;5;iabh~hed ;;..ud IJ:1Ht the -..kcl:;rJ.~ion und:$r 
.,.'\tticle 1 /(2){3) to that eft~ct and fhe \vritten oph::_ion of the .tuti::rnaticnai Se:.=:rchfr1g ,Authority· are transt"!>itt,=;d h-.-:n~with. 

\~l'itb r~ga:rd to ~;:1y protf!st ;.lgainst payrn~-r..t f;f(~-rri) =id<litit)!htl fo;~(8) lUJ.d~r R:nle 40.2, the applicant ls cotified fu;.~t: 
D ~he prm.est t"ge,her with the decision thiereCln has been tt;;.1-wmltte.d to 11le Inv,rn,~tiorrnl Burm.,, tc,gethr,, 'Nith ~JJ)' 

rc.~quc.~~t ~o f0r-w.t..s'd t"hc tf;Ji.t~~ c~fboth thr:: p;:..1tcs::: aJJ.d the deci3ion ther~i.Y:!"'! tu the designated Oft1t::es. n '!~j(j de~:udr:n hi:S been mad~ yei on th~ protest; the appl~cant wjH be notified a:; &OOH ll& a dc,frsion. is n1ad:;:, 

4c Reminders 
The ;;pp!ic:mt may ~1,lm1H. rnm:ment,; on all infonnlll ba$ls v1.1 tht wdH.rn <Jt>h1fo.t1 o.l'tl,1;; lutr;roiafo,n;,l Searching Autll◊rity 
!!; th_::: Jrn:etnat~~)nr:l Bureau. TI1ese con1mentr; \Vill be nmde av~jhibk to :.h.~ pi.ibJ.i:..~ after inti,;.rn .. ~hona1 puhhe:ml(m. Tr~\.: 
Intemational :s-ur~.riu ·\viH Sf:nd a copy of rm~h {c>mw~eni.s t~~ t:H de:-agr::att<ft Offices unle:ss an i,nttrr~tional prdiu.,ins.r_y 
exam.:inatitm reporth;s& been or i~ t-J he e:Stcibli!:iiH:::d. 
Sb.o:i:,ly after tlie ~xpirntion of 18 rrm1.1tb~ frtim tht prfodty datr;, tlH: i,1t~n1atioual applicatfon will b~ p1.t.bli,iml by ,h,, 
intema,inn,1J Bur€:au. If the- ;,pp\icar.t wi.,bes to a\101d nr po,tpon"' pr:hlic1<ti0,~, a notic<c ofwithdraw;,l of the intematiou~j 
xppHcation: or (>fth.e priorhy c_!_ahn> rnust rtach the Intemati0nal Burf:: .. =rr! bcf::->r-;, rl1-:: c:ornpf~~inn of the le'-.hnk:::11 pseparations for 
h.:te:rn.~t~tm::d ptftiUcatien (R1Jle~ 9Dbis. l ;313(.f 90btS.3). 
WithiJJ 1? rrmuthr, fr:_,m the priority date, but onlJ in m,pect of some dc,ignat,,cl, Offk,,s,. a ,km,md for internilti0nal prelin-;in;;ry 
~nminaifon :-nust be fikd if r,h'-' r,pplie:im w,iib,,s ;o postpone tb.e ~ntry into the national phase !inti! 30 nwriths from tb.e p:ri<>rity 
darn (in mme Offices ~.wr; fa,er); r,thenxrist1, t:l,t1 applkf:fi: rr,ust, witll.rn :ZO ruonfas from th,:; priority date, iwrform ,h,, 
pres,rfoed. acts for .;!!try into thf m,tirinlil pli;i.~e before those ,k8lgmm~rl 0.i'ffocs, tn r:;,r,pt':t:t c,f otlucr d.::sigtw.ted Office~, ,b.o 
fom, hmi t o.f 30 :mrmtll~ (r,r h.U:r) 1,vi\l apply ,:;-;;en if no demand is :filed ·,vithin ) 9 momh;;. For ,fotails abmJt r.:.;e awlic;,hl~ ti,rn:c 
lH11lts. Offi:)e by Off.le~\ see www: .. vip0Jnt/y,--:t/cn/tf:;,,_ts;/ti1Iv:: _ _}4·Ji.its.htn1.l and the: PCT Appik~ant ·x (/uidf-~ N:::tic-rrnl Chapters:, 
Vlithin 19 mt>nth~ fr◊m the prfority da.te, Hrn aypli,:llnt may .rnq_m,si ttrnt ;i ~1.1pp!t~uu,ritaQ' intemi,tfonal ~~ann bt carrii.<d 
m1.t hy a dlff~ten, fotematiomil Seard:1i1Jg Amhority t!JHl oilers thi~ s,,;Yi<0:, (Rlll.e 45/.oi.d). Th!:! procedure for n:,qu;,,,tin.g 
suppk.:rnr:,ntary 1nt:-;rn.at.ir,n:;.l ◊et~rch is.5te::;cribed in ths: PC.T.Appl.i.ca.~t·~? Ouid,2, In.temational Phas~, pa.ragr.:i.ph~ 8.006-R032. 

i N;~nJ:.;. anil T.rn:r:Jjng address oft.hi!, !S...'."V 
' M;;;1 Str;p PCf. Attn· .ISAIUS 

C0mmr$t-!nn€r t'nr P'3tt::nts 
P.O, Be►- 1450, Aie:llar:diia. Vi19f:li~ 22:315~1.riso 

Facscimile No. 51'1·273·3W1 

Form ?CT/JRAi22n (.l1fiy 2(J l 4) 

.,.\13,thori7.ed offi(!e! 

Shane Thomas 
PCT H~:pd!'!:sk: $7·i ... 272,-,;3t)O 

Te:leph.one No. Per OSP. S7~<tl1--'i'774 
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PATENT COOPER.4.TION TREATY 

From the INTERNATIONAL SEARCHING AUTHOR1TY 

To: Andrew B. Karp PCl~ 
McAndrews, Held & Malloy, Ltd. 
500 W. Madison, 34th Floor 
Chicago, Illinois 60661 NOTIFICATTON OF TRANSMITTAL OF 
United States of America THE INTER.i.l\JA TIONAL SEARCH REPORT AND 

THE WRITTEN OPfNlON OF THE JNTER.i.l\JATJONAL 
SEARCHlNG AUTHORJTY, OR THE DECLARATION 

(PCT Rule 44. l) 

Date of mailing 
(day/month/year) 

AppJicant·s or agentls file reference ··--

27735\'\/001 FOR FURTHER ACTION · See paragraphs J and 4 below 

International application No. international filing date 
PCT/US14/53900 (day/month/year) 03 September 2014 (03.09.2014) 

Applicant METROM RAIL, LLC 

J -~ The applicant is hereby notified that the international search report and the written opinion of the !nterna,iona! Searching 
Am.honty have been established and are transmitted herevvith. 

2.0 
3.0 

Filing of amemlmcnts :md statement under Article 19: 
The applicant is entitled. ifhe so wishes, to amend the claims of the international application (see Rule 46}: 
\Vhen? The time limit for filing such amendments is normally t<No months from the dat<i of transmittal of the international 

search report · 
How? Directly lO ,he f ntemational Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des Co!ombettes 

1211 Geneva 20, s~vitzerland, Fa.;simik No.: +41 22 338 82 70 
F'or rno:re detailed hx!itn1ctions, see PCT Applicant's G·uide1 International Phase, paragraphs 9.004--- 9.0 IL 

The applicant is hereby notified that no international search rcpmi will he established and that the dedaration under 
Articie l7(2)(a) to that effect and the ·written opinion of the lntcrnationai Searching Authority are transmitted herewith. 

With regard to any protest against payment of (an) additional foe(s) under Rule 40.2. the applicant is notified that: D th,: protest together with the decision thereon has been transmitted to tbe lnternational Bureau together with any 
request to fo1ward the texts of both the protest and the decision thenx1n to the designated Offices. 0 no decision has been made yet on the protest; the apphcant wlll be notified as soon as a decision is made;:. 

4. Reminders 
The applicant may ~ulJmit comments on an informal basis rm the written opinion oHhe foternational Searching Authority 
to the lnrernalional Bureau. These comments will be made available to the puhli-: after international puhhcation. The 
International Burea-u will. send a copy of such comments to all designated Offices unless an mtemationa! preliminaiy 
examination report has been or is to be established. 
Shortly after !he expiration of 18 months from the priority date, the international application will he published hy the 
fntemational Bureau. If the applicant \Vishes to avoid or postpone publication, a notice of vtHhdrawa1 of the intcrnation21 
application, or of the prioriry elr!lm) rnust re2cb the Jnrernational Bureau before the completion of the tedmica! preparatlons for 
international publication (Rules 90bis.1 and 90b,s.3). 
Within 19 months from ihe priority date, bl.It oniy in respect of some designated Offices, a d,~mand for international preliminary 
examination must be filed iflhe applicant 1,ishes 10 postpone the entr;into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant mus,, within 21l months from the priority date, perform fae 
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 m,;riths (or later) will appl.y even if no d,~mand is filed within 19 months. For details about the applicable time 
limits, Office by Office, see vvvi'~N.¥.ripo.int/pct/en/texts/time _ _lrmfts.html and the PCTApplicatJ!}s Guide, National Chapters. 
Within 19 months from the priority date, the applicant may request that a supplementary intern ationai se,1rch b,~ carried 
(mt by a different international Searching Authority that offers this service {Rule 45bis.I). The procedure for reqJJesting 
supplementary intematwna! search is describc,d in the PCT Applicant's Guide, International Phase, paragraphs 8.006-8.032. 

Name and mailing address of the IS!V 
Mail Stop PCT. Attn: ISNUS 
Comrn;ss[oner for Patents 
P,O. Sox '1450, Alexandria, Virginia 223'!3--1450 
Facsitnilt1 No. 57 t-273<!201 

Form PCT/lSA/220 (July 2014) 

Authmized officer 

Shane Thomas 

PCT He!pclesx: ~!71-272•4300 
Telephone No. PCT osP: sn-272.7711. 
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Applicant's or agent's file reference 
27735WO01 

.PATENT COOPERATION TREATY 

l 

PCT 
mnm,NATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

FOR F'URTHl'.R see Form PCT/ISN220 
ACTION as well as, where applicable, item 5 below. 

----------~-----International application No. International filing date (day/month/year) (Earliest) Priorhy Date (day/month/year) 
PCT/US 14/53900 03 September 2014 (03.09.2014) 03 September 2013 (03.09.2013) 

-------------
Applicant 
METROM Rft.lL, LLC 

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

This international search report consists of a totai of l£-: sheets. 
0 lt is also accompanied by a copy of each prior art document cited in this report 

l. Basis of the report 
a. ·with regard to the language, the international search was carried out on the basis of: 

b. □ 

C. □ 

[Z] the international application in the language in which it was filed. 
0 a mmsiation of the international application into ______________ which is the lang1it,ge of 

a translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 
This international search report has been established taicing into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 
\Vi.th regard to any nucleotide and/or amino acid s1:11m:nce disciosed in the international application, see Box No. L 

2. 0 Certain claims were found unsearchable (see Box No. II). 

3. !XJ Unity ofinvention is lacking (sec Box No. III). 

4. With regard to the title; 

[X] the text is approved as submitted by the applicant. 

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

5, With regard to the abstract, 

[Z] the text is approved as submitted by the applicant. 
D the text has been estabiished, according to Rule 38.2, by this Authori1y as it appears in Box No. IV. The applicant 

may, w1thin 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 tbe abstract is Figure No. _ 1 __________________ , 

{Z] as suggested by the applicant. 

D as selected by this Authority, because the applicant failed IO suggest a figure, 

0 as selected by this Authority, because this figure better characterizes the invention_ 

b. D none of the figures is to be published with the abstract 

Forni PCT11SN2l0 (first sheet) (July 2009) 
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INTER.NATIONAL SEARCH REPORT lntemational application No. 

PCT/US 14/53900 

Box No.II Observations where certain claims were found unsearchable (Continuation of item 2 of first sh,;et) 

This international search report has not been established in respect of certain claims under Article J 7(2)(a) for the fo!lo\l\'llig reasons: 

l. D ClaimsNos.: 
because they relate to subject matter not required to be searched by this Authori1y, 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 internationai search can be casried out, specifically: 

3. D Claims Nos.: 
because they are dependent claims and are not drati.ed in accordance with the second and rhin! sentences of Rule 6.4(a). 

Box No. III Observations wh;;rn unity ofinvention is lacking (Continuation of item 3 of first sheet) 

This lmernationa1 Searching Amhority found multiple inventions in this international application, as follows: 
Group i: Claims 1°12; Group U: Claims 13-15; Group ill: Claims 16-20 

-***-Please see Supplemental Page-***-

1. [:8J As all required additional search fees ·were timely paid by the applicant, this international search report covers all searchable 
daims. 

2. D As all searchable claims could be searched ,:vithout effortjusrif'.ying additional fees, this Authority did not invite payment of 
additional foes. 

3. □ 

4. □ 

As only some of the required additional search fees ·were timely paid by the applicant, this international search report covers 
only those claims fonvhich fees were paid, specifically claims Nos,: 

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

Remark 011 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 specified in the irtvitation. 
No protest accompanied the payment of additional search fees. 

Fonn PCT/ISA/210 (continuation of first sheet (2)) (faly 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US14/53900 

A. CLASSIFICATION OF SUBJECT MATIER 
!PC(8) - 850T 7112; G08G 1/16 (2015.01) 
CPC - 860T 7/12·, G08G 1/161 

According io International Patent Classification (JPC) or ro .both national classification and IPC 
B. FIELDS SEARCHED 
Minimum docun1entatkm searched (classification systmn followed by classification symbols) 
IPC(8) Classification(s): G08G 1/16: B61L 27100, 851L 25/02, Bf31l. 23/00; B60T 7i12 {2015.01) 
CPC Classifica!ion(s): G08G 1/161; 86 i L 2.7/00, 27/0022, 220~j/04, 2f.i/025, 15/0027, 23/34; USPC C!assification(s}: 70i /301, 19. 117 

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

Ekctronic data ba.,e consulted during the international search (name of data base and, where practicable, search terms used) 
PatSeer (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU. IN, CA INPADOC); ProQuest; IEEE/IEEEXp!ore; Google/Google Scholar: rai!, train, vehicle, signal, length, distance, crash, ool!ision, disaster, accident, alert, warning, stop, brake, ultra wideband, UWEl, mount, install, 
radio frequency, RF!D 

C. DOCUMENTS CON SIDE RED TO BE RELEVANT 

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

X US 20,2/0296562 A 1 (CARLSON, Reta!.) 22 November 2012: abstract; figures 4, 6, 7; 1-12 __ , ___ , ___ paragraphs [0028], [0030], (0041], [0045], [004i'], [0064], [0072]. [0110], [0121] y 18-20 

X US 2011i0046845 A1 (l<OZLAY, D.) February 24, 2011; figures 1, 5; paragraphs [0017], 16, 17 ~--..... - [0034]-[0035]. [0089], [0093], [0094]. 
y 18-20 

y US 5675190 A (MORITA, H.) October 07, 1997; abstract; figures 1, 6, 7, colunm i. line:; 7-14; 13-15 
column 4, lines 1-14; co!umn 6, line 55 through column 7, line 28. 

y US 2008/0114519 A1 (DUFAUX, D, et al.) May 15, 2008; paragraphs [0015], [0132], [01,14]. 13-15 

A US 2006/0151572 A1 (HEDDEBAUT, Met al.) 13 July 2006: entire document. 1-12 

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

A US 2004/01fi5760 A1 (GRISHAM, Wet al.) 12 August 2004: entire document. 1-12 

-~------------------------w-~---

□ Further documents are listed in the continuation of Box C. □ ---------------------------w------"' Special categories of cited documents: "T' later <locumt~nt published after the international fibng d~te or pdority 
"/\." document defining the general state of the art which is not considered ~ate and not in conflict with the aph1kation but cited to uncerstand 

to he of particular rdevance the principle or theory underlying t e invenlion 
"E" earlier appHcation or patent but published on or after the international "X" docrnnent of particular relevance; th_e_ clai_med_ invention ~annot .be 

fHing date considered novei or c.anr1ot be consJCerea to mvoJve an mventive 
''L" dorn.1,-nerit whieh mav throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish thC publication c.-Iate of another cita.tion or other "Y'' document of n&-t:icular relevance; the clallned invention cannot ~e special reason (as specified} considered to involve an inventive step when the document is uo•· document referring to an oral disclosure, ust\ exhibjtjon or other combined with one or 111orc other such documents, such con1binarion 
means being obvious to a person skilled in the art 

"P" document published.prior to the internationa1 filLYJ.gdate but later rhan (I&" docu1nent rnf;rnber oftht'; same patent family the priorify date claimed 
Date oftJ1e actual completion ofthe international search Date of mailing of the international search report 

1 8 ... EB 2015 07 January 2015 (07.01.2015) r 
~------------------------

Name and mailing address of the ISA/US Authorized officer: 
Mail Stop PCT, Attn: iSNUS, Commissioner for Patents Shane Thomas 
P.O. Box 1450, Aiexandria, Virginia 22:~13-1450 PCT HeJpciesk: 571-272-4300 
Facsimile No. 571-273-3201 PG! OSP: 5!1-212-7774 
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INTERJ.'IATIONAL SEARCH REPORT International application No. 

PCT/US 14/53900 

-"'-Continued from Bo>: No. Ill - 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 genera! inventive 
concept under PCT Rule 13.1. In order for all inventions io be examined, the appropriate additional examination fee must be paid. 

Group I: Claims i-12 are di1·ecied toward a system for vehicle management. 
Group Ii: Claims 13-·15 are directed towar·d a vehic!e-mounted system for interfacing with a brake !oop of a vet1icle. 
Group iii: Claims 16-20 are directed toward a system for vehic!e speed management. 

The inventions listed as Groups 1-111 do no( relate to a singie general inventive concept under PCT Rule ·13.1 because, under PCT Rule 
13.2, they lack the same or corresponding special technical features for tlle following reasons: 

The speciai technical features of Group I include an uitra--wideband communication component; and dete;mining a distance between a 
vehicle-mounted subsystem and a control signal interface subsystem based on time-of-flight of at least one communication, which are 
not present in Groups il-111. 

The special techni, .. a! features of Group II include a switch including a first contact configured to connect lo a first side of a brake loop 
and a second contact configured to connect to a second side of the brake loop; automaticaliy determining a braking event without 
receiving information about a status of an operator-controi!ed actuator; opening and closing the switch to electrically disconnect and 
connect the first contact lrom the second contact, wt,ich are not present in Groups I and Ill. 

The special technical features of Group i II include determining a rule for behavior of the vehicle according to information corresponding 
to a status of a control signai; and observe operation of the vehicle to evaluate compliance with the rule, which are not present in Groups 
i-!J. 

The common technical feature shared by Groups 1-111 is a vehicle-mounted system, comprising: a control signal interface subsystem; a 
vehicle-mounted subsystem configured to: communicate with the control signal inte1face subsystem to receive information 
corresponding to a status of the control signal. 

However, these common features are previously disclosed by US 2003/0132666 A.1 to BOND, Ill et aL (hereinafter "Bond"). Bond 
disdoses a vehicle-mounted system (vet1icle 12 comprises a brake control system 1 O; Abstract. Figure1, paragraph [0020]), comprising: 
a control signal interface subsystem (collision controiler 17; Figure 1 and paragraph [0020]); a vehicie-mounted subsystem (object 
detection system 14; Figure 1, paragraph [0038]) configured to: communicate with tlle contro! s;gnal interface subsystem to receive 
information corresponding to a status of the control signal (object detection system ·l4 monitors the current situation and communicates 
with the collision controller 17 (o obtain an object status signal; Figure i, paragraphs [0038]-[0039]). 

Since the common technical features are previously disclosed by the Bond reference, these common features are not special and so 
Groups I-Ill lack urnty. 

SIEMENS et al. EXHIBIT 1002 
Page 146 of 219



.PATENT COOPERATION TREATY 
From the 
lNTEP~"-fA TIONAL SEARCHING AUTHORJTY 

To: /.\ndmw B. Karp PCT 
McAndrews, Held & Malloy, Ltd, 
500 W. Madison, 34th Floor 
Chicago, Illinois 60661 WRITTEN OPINION OF THE 
United States of America INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 1 8 FEB· 2ffi5 ( day/month/year) 

Applicant's or agent's file reference FOR FURTJIER ACTION 
27735WO01 See paragraph 2 below 

International application No. !ntemationa1 filing date.(day/mont.Iv,,vear) Priority date (day/month/year) 

PCT/US14/53900 03 September 2014 (03.09.2014) 03 September 2013 (03.09.2013) 

International Patent Classification (fPC) or both national ciassif1cation and JPC 
IPC(8) - 860T 7/12; G08G 1/16 (2015.01) 
CPC - B60T 7/12; G08G 1 /161 
Applicant METF{OM HA!L, LLC 

1. This opinion cont,ins indications relating to the following items: 

Box No. J Basis of the opinion 

Box No. H Priority 
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Box No .. I 

WIUTTEN OPINION OF THE 
INTERt'IATIONAL SEARCHING AUTHORITY 

Basis ofthis opmion 

l. With regard to the language, this opinion has been established on the basis of: 

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

International appli.cation No. 

PCT/US 14/53900 

iZl 
□ a translation ofihe international application into _____________ which is the language of a 

2. □ 

translation famished for the purposes of international search (Rules 12J(a) and 23.l (b)). 

This opinion has been establishf;d taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis. J (a)) 

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

a. (means) 

□ 
□ 

b (tirne) 

on paper 

in electronic form 

D in the international application 3S filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

4 □ ln addition, in tl1e case that rnort~ than ont~ version or copy of a sequence listing has been filc:d or fi1rnisheci; the required 
statements that the information in the subsequent or additional copies i;, identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. 1) (July 2.01 l) 
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Box No. IV 

WRITTEN OPINION OF THE 
lNTERt"'lfATIONAL SEARCHING AUTHORITY 

Lack of unity Dfinvention 

International application. No. 

PCT/US 14/53900 

In responr,e to tJ1e invitation (Form PCT/ISA/206) to pay additional foes the applicant has, within the applicable time limit 

lZJ 
□ 
□ 
□ 

paid additional fees. 

paid additional fees under protest and, where applicable, the protec,t fee. 

paid additional foes under protest but the applicable prote:,t foe was not paid. 

not paid additional fees. 

2. D This Authority found !hat 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. 

[gl not complied with for the foilowing reasons: 

Group I: Claims 1-12; Group II: Claims 13-15; Group Ill: Claims 16-20 

This application contains the foliowfng !nventbns or groups of lnventkms vvhich are not so linked as to form a slng!e genera! inventive 
concept und,,r PCT Ru!F, 13.1. In order iar ail inventions ro be examined, the appropriate additior1al examination fee must be paid. 

Group I: Glairns 1 ... 12 are directed toward a system forvehic!e management. 
Group II: Claims 13-15 are directed towarti a vehicie .. mounted system for if'lterfacing with a brake loop of a vehicle. 
Group II I: Cla;ms 16-20 are directed toward a system for vehicle speed management 

The inventions listed as Groups I-iii do not relate lo a single general inventive concept under PCT Rule 13.1 because, under PCT Rule 
13.21 they lack the same or corresponding special technical features for the following reasons: 

The special technical features of Group I include an ultra-wideband communication component; and determining a distance L;,,tween a 
veriicle-n1ounted :;ubsystem and a controi signal interface subsystem based on time-of-fiight of at ieasl one communication, which are 
not present in Groups ii--111. 

The specia! technical features of Group I I inc!ud,, a switch inciurJing a first contse,i configured to connect to a first side of a brake loop and 
a second contact configured to cannm:t ro a seconrJ sid,, of the brake laap; automatically determining a braking event without receiving 
information about a status of an operator-controlled actuator; opening anrJ dosing the swiicr1 tr; eledrically disconnect and connect the 
firs! contact from the second contact, which are not present in Groups I and i I I. 

The speciai technical features of Group 111 include determining a rul•3 for behavior oi the vehicl,3 accorrJing to information corresponding ta 
a status of a control signal; af'ld observe operation of the vehicle to evaluate compliance with th,3 rule, which ,_,ra not present in Groups 
I-Ii. 

The common technicai feature shared by Groups 1-111 is a vehicle-mounted system, comprising: a control signal inte,iace subsyst,3m; a 
v,,hicle-mouf'lted subsystem configured to: wmmunicate with the controi signal interface subsys:em to receive information corresponding 
to a status of the control slgnaL 

However, these common features are previously discir;:;ed by US 200310132666A'I to BOND, iii et al. (hereinafter "Bond''). B,md 
disclos,,s a vehicle-mounted system {ven,cie 12 comprise:; a brake control system 10; Absir-aei, Figure1, paragraph 10020]), comprising: 
a control signal interface SlJbsystem (collision controller 17; Figure 1 and paragraph 1'0020]); a vehicle-mounted subsystem (obj,,ct 
detect;on system 14: Figure 1, paragr,,ph [0038]) conngured to: communicate with the control signal interface subsystem to receive 
information corresponding to a status of the control signal (object detection systen1 14 monitors the current situation and communicates 
with the collision controller 1? to obtain an object status signal; Figure 1. paragraphs [0038H0039]). 

Since the cornrnon technical features are previously disclosed by the Band reference, these comr>Km features are not special and so 
Groups I-iii lack unity. 

,l, Conscq ucntly, this opinion has been established in respect of the fallowing parts of the international application: 

!ZI all parts. 

[] the parts relating to claims Nos. 

Form PCT/ISJV237 (Bex Ne. IV) {July 20 ll) 
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WRITTEN OPINION OF TllE 
INTERi'\'ATIONAL SEARCHING AUTHORITY 

lntemational application No. 

PCT/US14i53900 

Rox No. V ~eas_oned statement under Ruic 43bis.1(a)(i) with regard to novelty, Inventive ,tep or industrial applicability; 
c1tat.ons and explanations supporting such .m1tement 

,------------------------·-
l. Statement 

Novelty (N) 

Inventive step (1S) 

Industrial applicability (JA) 

2. Citations and e;:,.planations: 

Ciaims 
Claims 

Claims 
Claims 

Claims 
Cla,ms 

.!.~-~15, 18-20 
1:12, 16, 17 

NONE 

1-20 

1-20 
NONE 

YES 
NO 

YES 
NO 

YES 
NO 

Claims 1 .. 12 iack novelty under PCT Article 33(2) as being ar1ticipated by US 2012/0296562 A1 to CARLSON et a: (neremafter 'Carlson'). 

As per c:airn 1, Carison discloses a system for vehir;le management, wherein the system comprises·.a control signal interface subsystem 
including an uitra-wideb,md (UWB) communir;ations cornponent (collision avoidance systern transmits and receive signals (control signal 
interface subsystem), using an Ultra Wideband (UWB) sensing unit to reliably track vehicles (vehic:e management); abstract; paragraph 
10030]); and f! vehiGie-mounted subsystem inc!uding a UVVB comm:..mlr;ations component (a ver!icie mounted modu!e (vehide-rnounted 
subsystem) includes an ultra wideband (UWBj communications u11it paragrapt, [0028]), wherein the vehicle-mounted subsystem is 
configured to: interface with a braking system of the vehicie (the vehicle mounted moduie (vehicle-mounted subsystem) includes a 
vet1icular interface for a liraking system; figure 7; paragr,.,pns [0028], [0047]); commur1icate with the UWB comrmmir;a!ions component of 
the control signal interface subsystem via the UWB communications component of the vehide-mmmted subsystem (a co!lision avoidance 
systern transn1,t.s an<J recelve signals (control signai interface subsystem) and communict,tes with:~, vehicle mounted modu!e 
(vehicle-mounted subsystem), using an Ultra \tV:deband (UWB) sensir,g unit; abstract; figure 6; paragraphs [0028]. [0030], [0045]); and 
determine a distance between !he vehide-rnounted subsystem and the control signal interface subsystem based on a time-of-flight of at 
ieast one comm,mication between the UV\/8 communications component of the control signal interface subsystem and the UWB 
communir;ations component of the vehicle-mounted subsyr~tem (a coliir,ion avoidance system trai1smits and receive signals (centre! signal 
ir,\erf:Jce subsystem) and communicates with a vehicle mounted module (vehich::~mciunted subsystem), us1ng an Uitra VVideband (U\NB} 
sensing unit to determine Time of Flight, TOF, distanr;e, by measuring the distance between the UWB units; abstract; figure 6; paragraphs 
[0028], [0030], (0045], [0064]j. 

As per claim 2, Cadson discloses the system of claim 1, additiona!!y. Carlson discloses wherein tf1e vehicle-mounted sut;systern is further 
configured to generate an alert if the distance between the vehicle-mounted subsystem and the control signal interface subsystem is less 
than a threshoid (a warning ·system (alert; if certa!n distance/speed measurements vio!ate certain thresho:rJs {less than a threshold); 
abstract; figures 6, 15; paragraphs [0028], [0030], [0045], [0110]). 

As per clairn 3. Carlson discloses the system of Giaim 1, atiti,tionally, Carlson discloses wherein the vehicle-mounted subSystem ;s further 
configured to cause the braking syst.em of tt1e vehicie to activate if the distance betvJeen the vehicle·-mounted subsystem and the control 
signai interface subsystem is less than a threshold lil certain distance/speed measurements vioiate certain tnresho!ds (less than a 
threshold), the brakes are activated; alistract; figure 4; paragraphs [0030], [0041], [0110], [012.1]). 

As per r;!aim 4, Cadsr__;n discloses the system of daim 1, additionally, ~,rlson discloses wherein the \;ehicle-mounted s1..1bsystern further 
comprises: a radio-frequency ;dent;ficalion (RFID) subsystem configured to scan at least one RFID tag external to the vehicle to retrieve 
inforrnation stored on the at least one RFID tag (a vehicle mounted module (vehicl,~-mounted subsystem) includes an RFID 
communication device uses a sensor to scan a field and may be attached to a worker's badge, while worker is standing ori the tracks 
(RFID tag external to !he vehicle) to monitor the workers (retrieve information); paragraphs [0024], [0028]. [0121]); and wherein the 
vehicle-mounted subsystem is further configured to determine a distance between the vehicle-mounted subsystem and the control signal 
interface subsystem based 011 !he information stored on t~,e at least one RFID tag (an RF radio is used, and the separation distance 
between vehicles is monitored by utilizing RFID sensors stored information; paragraphs [0039], [0044]. [0047], [0121]). 

As per claim 5, Car!son discloses the system of c!aim 4. additiona!ly, Carlson disc!oses wherein: trie vehicle-mounted subsystem is further 
configured to substantialiy continuously receive information mlating to speed of the vE>hicle (a vehicle mounted moduie (vehicle-mounted 
subsystem) continuously calcuiates distam,es and vehicle speed information: alistract; paragrar;hs [002,l], [0028], [0099], [0100]); and the 
vehicle-mounted subsystem rJetem1,nes a changing distance between the vehiGle-moun!ed subsystem and the control signal interface 
subsystem based ,;n the information stored on the at !east one RFiD tag and the information relating to speed of the vehicle (monitor the 
separation distance between vehicles by utilizing mounted sensors on each vehicle, an RF!D communication device (RFID tag), and the 
location information that is stored rnlated to vehicle sr;eed; abstract; paragraphs [0039], [0044], [0100], [0121]). 

•·***-Continued Within the Next Supplemental Box-:'**-
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1
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PCT/US14/53900 

As_ per ciaim 6, Carls,1,1 discloses the system of claim 1. further con1pri3ing: an access point extemai to the vehicie (a data iink (access 
pcm!) transrn,ts data, and saved !ogs may be downioadable by an authorized person via a laptop cornputer !external to the vehicle\· 
parag,aphs [0067], (0120]); and wl1ernin !he vehicle-mounted subsystem is further configured to: store data ~elatina to prior behavi~r of the 
~ehici;, (a v,,_hicle rnoumed modu:e (vehicle-mounted subsystem) iogs and stores data related to the ver,icle positi;.'ling over time (prior · 
behavior oftne ven1G!e): at;stract; paragraphs [0028], [0120j, [0128]); and communicate the data relating to prior behavior of the vehicle 
with !he access point (a data !ink (access point) transniits data, and !og information !ncludes data related to the vehicle position;ng over 
t,nie {prior behavior cf the vehicle), paragraphs [0067], [Oi20l). · 

As per claim 7, Carlson discloses a system for vehicle management, wherein the system comprises: a control siqnal inteifac,, subsystem 
including an uitra-wideband (IJWB) communications Gomponen! (collision avoidance system transmits and rncei~e signais (central signal 
,~!erface s~bsyst_e_m), using an Ultra Wideband (UWB) sensing unit lo reliably track vehic!l:,s (vehicle management); abstract; paragraph 
[0030]); a first vernc!e-mo,m!ed subsyr;tern including a IJWB wmmurncations compl;n,,nt (a vehicle mounted module 4 02 (first 
vehic!,~-moun!ed subsystem) inr;ludes an ultra wideband (IJ\NB) commun,caiions unit; figure 4; paragraohs [00281, [00411): wherein the first 
vehic!e-mounled subsystem is configured to interface with a braking system of tr;e vehicle {the vehicle mounted module 402 (first 
vehicle-mounted subsystt,m)_ inciudes a ver1icuiar interface for a braking system; f;gures 4, 7; paragraphs [0028), [0041], j0047l); a second 
veh1cle .. moucned suosystem 1nclud1ng a UVVB communica!itms eomponent. wi1emin the second vehicle-mounted subsystem is configured 
to _b;; mounted on another vehicle (a plurality ofvehide mounterJ moduies 404 (second vehicle-mounted subsystem) use multiple Ultra 
Vl/:cebano (UVVB) sensirig units, which track the ioc.3t1on of the ia!I iine veh!c!e and at least one other vehicle {another veJi:ic!e); abstract; 
figure 4; paragraphs [0025), (0028], [0041), [0064]); and wherein the first vehicle-mounted subsystem is configureti to: communicate with 
the Ll\/VB communications component of the control signal interface subsystem via the UWB communications component of the first 
vehicle-mounted subsystem (a ver,icle mounted m,1duie 402 (first vehicle-mounted subsystem) commurncates usmg a Uitra Wideband 
~UVVB) sensing unit Qf the co!lislon avoidance systerr,, which transmits and receive signals (control signai interface subsystem); abstract; 
!igure 4; paragraphs [0028], [0030], [0041], [0045], [00641); oommun,cate with the U\NB ccmmun!cations component of the second 
vehicle-mounted subsystem via the UWB communications component of the first v,~hicle-mounted c;ubsystem (a vehicle; mounte;d module 
402 {first vehicie-·mounted subsystem) communicates witt1 a plurality of vehic!e mounted modules 404 (second vehicie--mounted 
subsystem), where rnultiple Uitra Wideband (UWB) sensing units are used: abstract; figures 4, 6; paragraphs [0025], [0028], [0041], 
[0064]); deterc11ine a distance belweeri the first vehicle-mounted subsystem and the control signal interface subsystern based on a 
time-of-flight of at least one communication between the UWB communications component of the controi sigpal interface subsystem and 
the LJ'VVS communications component of the first vehicle-mounted subsyStem (a collision avoidance syStem irar,smiis a11d receive signals 
(coniml signal inte1iar;,, subsyst;;m) and communicates with a vehicle mounted module 402 (first vehicle-mounted subsystem), where ar1 
Ultra Widebarid (UWB) sensing unit determiner; Time of F:ight, TOF. distance, by measuiing the distance bet1veen the UWB units; 
abstract; figures 4, 6; paragraphs [0028]. [0030]. [OO,, 1 ], [0045]. [0064]): and deterniine a distance between the fi;st vehicle-mourited 
subsystem and the second ver,icle-moun!ed subsystem based on a liine-of-fligt1t of at leas! one communication betv,een t'le UWS 
communic.at,cns component of the second vehicl,,-mmmt,,d subsystem an<j the UWB commurnr;ations compor1ent of the first 
vehicle-mounted subsystem (a vel1icle mounted modu!r~ 402 {first vehlcle~mounted subsystem) ccmrnunicates wjth a plurality ofvehic!e 
mounted modules 404 (seco,1ti vet1icie-mounted subsystem), where multiple Uitra Wideban,J {UWB) sensing units are used to determine 
Time oi Flight, TOF, distance, by measuring t"ie distance t,etween the UWB units: abstract; figures 4, 6; paragraphs (0025], [0028j. [0041], 
[0045], [0064], [0072]). 

As per claim 8, Carlson tiisdoses the system of c!aim 7. additlonany. Carlson discloses wherein the first vehicle-mounted subsystem is 
further configured to: generate an aiert iflr1e distance between the first vehicle-mounted subsystem arid the control signal lntertace 
subsystem is less than a lirst threshold {a coiiisk1n avoidance system communicates with a vehicle rnount,w mc)(jule 402 (firs! 
vehicie .. mounted subsystem), and if there is a violation of a prede:ennined separation crite;ria (first threshold), an alert is generated, 
abstract, f<gur;; 4; paragraphs [0028j, [0030], [0041], [0112], [0121]): and generate an alt,rt if the distance betvveen the first 
vehide-,nQunted subsyr,tem and thr: sr:cond vehic!1:·HT!OL!nted subsystem is !ess than a: second threshold (a vehicle mounted module 402 
(first vehicle-mounted subsystem) communicates with a plurality of vehicie mounted moduies 404 (second vt,hick,-mounted subsystem). 
and if there is a violation af a predetermined separatiori criteria, or a hard threshold (second threshoid) was reached, and a hard alarm is 
generated; abstract; figure 4: paragraphs [0025]. [0028]. [0041 ], [0106], [0112], [0121 j) . 

.A.s per claim 9, Carisori ,Jiscioses th,, system of claim 7, additional!y. Carlson disck.1ses wherein ihe first vehicle--mounted subsystem is 
further configured to: cause the braking system of !he vehicle to activate if the distance between tt1e f:rst vehicle-mounted subsystem and 
the control signal Interlace subsystem is le3s lhan a first thresr,old (a coiiision avoidance system communicates with a vehicie mounted 
module 402 (first vehicle-mounted subsystem), an,i ,f there is a violation of a predetermined separation critena (first threshold), and brakes 
are activated; abstract; figure 4; paragraphs [004'1], [0112], [0121.1); arid cause the braking system of the veh!de to activate it the distance 
bet,Neen the first veh;cle-moun:ed subsystem and the second vehicle-mounted subsystem is !ess than a second threshold (a vehicle 
mounte:ti module: 402 (first vehicle-mounted subsystem) communicates with a piuraiity of vehicle mounted modules 404 (second 
vehic!e-moi;nted subsystem), and if there is a vio!ation of a predetermined separation criteria, or a hard threshold (second thresho!d) was 
reached. and brakes are activated; abstract; figure 4; paragraphs [0041]. [0106], [0112], [0121]). 

As per c:aim 1 O, Car!son discloses !he system oi claim 7, additionally, Carison discloses wherein the first vehicie-.mounled subsystem 
further eomprises: a radio-frequency identification (RFID) subsystem eonfigured to r;r;an al !east one RFID tag external to the vehicle lo 
retrieve information stored on n1e at least om, RFID tag (a vehicle mounted module (vehicle-mounted subsystern) includes an Rf'iD 
communication i..iev:ce uses a sensor to scan a fieid and mav be attached to a worker's badge. whfie w(.1rker is standin9 on the tracks 
(RFID tag extemai to the vehic!e} to monitor ttle workers (reirieve information); paragraphs [0024], [0028], [0121]); and wherein !he firnt 
vehicle-mounted subsystem is further conligured to determine a distance between the fiist vehicle-mounted subsystem and the r.;ontrol 
signal interface sur;systern based on the information stored on the at least one RflD tag (a co!iision avoidance communicates a vehicle 
mounted module 402 (nrsl vehicle--mounted subsystem), arid an RF radio is used, and the separa!iOn distance between vehicles is 
monitored by utilizing RFID sensors stored information; abstract; figure 4; paragraphs [0039]. [0041], [0044], [0047], [0121]). 
-*'*-Continued Within the rJext Supplemental Box-*"·· 
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As per ciaim 11. Carlson c1iscl_oses th~ system of GLairn 10,, addftiona.!ly, Ca.risen discloses wherein: the firr;t vehide~mounted subsystem is 
furtt1er configured to substant,al!y continuousiy recejve information relating to speed of the first vehicle (a vehide mounted module 402. 
(first veh:cle-mounted subsystem) continuously calculates distances and information regarding the hosi speed (speed of the first vehicle\: 
abstract; f:gure 4; paragraphs _[0024], [00281, [0041], (0099], [0100]); and the first vehicle--mounted subsystem determines a changing · 
d:stance betwe_en the first vehicle-mounted subsystem and the control signal ;nterface subsyst,,m baseL1 on the inforn1a\ior; stored on the 
a! !east one RFID tag ~nd the information relating to speed of the first vehicle (a colli:,ion avoidance system communicates with a vehicle 
mounted moaule 402 \first veh1c!e-mour1ted subsystem), to monitor the separation distance between vet;icies bv utiiizmg mounted sensors. 
an RF1D communication device (RFID tag), and the loGat,on information that is stored reiated to host speed (speed of the firsi vehicle)· 
abstract; figure 4; paragraphs i0039], [0041] [0044], [0100], [0121]). ' 

As. per claim 1~,. Carlson Liisclr:ses t!1e system of claim 7, additionally, Carlson discloses furt~,er comprising: an access point extemal to the 
ven1Gle (a data nnK _(~ccess point) transmits data, and saved iogs may be downloadar,le by an authorized person via a laptop corr1puter 
(external to !lie vet;1c,e); paragrapt;s [0067], [0120]); and wherein the first vehicie-mounterJ subsystem JS turtt,er ,.,onfigured to: store data 
relating to prior behavior of the vehicle (a vehicle mounted modu:e 402. p1rst vehicle-mounted subsystem) Jogs arid stores daia related to 
the v,,hicle pos_itioning over_iime (prior behav,or of tt1e vehicle); abstract; figure 4; paragraphs [0028], [0041], [0120], [0128]); and, 
commun1ca'.e tne_data relat:ng to prior t>et1avior of the vehicle with the access point (a data link (access poirit) transmits data, and log 
,nformallon includes data rela tad to tha vehicle positioning over time (prior behavior of the vehide ), paragraphs [0067], [0120]). 

Claims 16 and 17 lack novelty under PCT Articie 33(2) as being anticipated by US 2011/00468,!5 .A1 (l<OZLAY) . 

. As per clairr116, Kozlay discloses a system for vehicle speed management (a system ior tracking and manag;ng a vehicle's speed: 
abstract; paragraphs [00 ! 7j, [00891)t wherein the system comprises: a controi signal interface subsystem (a transportation safety system 
transmits control signals and information (corit1ol si~ina! interfact, subsystem); paragraph [00341); and a vehicle-mounted subsystem 
r;onfigured to; con1mLmicate wiih the control signal interft:K;e subsystem to receive information corres::;onding to a status of the cCntrol 
signal (a vehicle mounted transportation safety apparatus (subsystem) is co11f;gured to communicate wirelessly with the transportaUon 
safety system (control signal interface subsystern) to transmit (receive) mforrnat!on corresponding to tr1e vehicles opert:1tion and control 
(status at the controi signal); figures 1, 5; paragrapt1s (0017], (0036), [0093)); rjetermine a rule for behavior r;f the vehicle according to the 
information corresponding to the status of the control signal {the apparatus determines whether the p"redeflned transportation safoty 
policies (rule for tJehavior of the vehicle) are being fol!owed, based on (according to) the information transmitted lo and frr;rn (status of !he 
control signal) tt1e transportation safety system; paragraphs [0034], [0035l); and observe operation of the vehicle to evaluate compliance 
with the rule (t~,e apparatus monitors the !rain's operator (operation of the ver,icle) to rjeiermine (evaluate) compliance or non-compliance 
with the restrit,lions (rule); paragrnphs [0034), [0094]). 

As per c!aim 17, Kozlay discloses the system of claim 16 Kozlay additionally discioses wherein the ruie corresponds to tl1e status of the 
control si.gnal belng at least one oi red, double red, yellow, or dr;uble yellow (based on compliance to operatic,n restrictions (rule), t;ased on 
(corresponds to) signals received (status of the conirol signal) the mounted transportation safety apparatus may Indicate nc,n compliance 
us,ng a red LED; figures 6A, 6B; paragraphs [0114], [0115]). 

Claims 13--15 lack an inventive step unde1 PCT Article 33(3) as being obvious over US 5675190 A (MOHITA) in view of 
US 2.008/0114519 -6.1 to DUFAUX et al. (hereinafter "Du Faux"). 

As per claim 13, Morita discioses a vehicle-·mounted system for interiacing with a brake loop of a vehicie (a vehicle mounted automatic 
brake system for engaging (interfacing) with the brake system (loop) of the vehicle; abstract crilumn 1, lines 7 -14 )1 wherein the 
vehicle.mounted systern comprises: a switch inclu!'Jh1g a first contact conf!gured to connect to a first side of the brake loop and a second 
contact configured to connect to a second siL1e of tl1e brake loop {the automatic brak;r;g system (ve11icle-mounterj system) comprises a 
parking brake switch, including a first contact point, 1A, connected to the L1rake system (a first side of the brake loop) and second contact 
point, 1D, aiso c-,onnected to tl1e brake system (a secoM side of!he brake loop); figure 1; column 4, lines 1-14; r;o!umn 7, lines 6-28); and 
at least one processor in electrical communication with the switc11 ar;rJ configured to (a CPU (processor) may be used con!roi (in electrical 
communicat;on) t11e parking biake switch; figure 6; co!umn 6, !ines 55--66): open the switch upon an occurrnnce of the braking event, 
thereby electrically disconnecting the first contact from the second contact (the CPU may toe configure to open the parking brake switch. 
when the engine is powered ott (upon an occurrence of !he braking event), thereby disconnecting the eiectrical contacts (first contact from 

trie second contact), to engage !he parking brake; coiumn 6, iine 64 thmugl1 column 7, line 5); and c:ose the switch upon an expiraiion cf 
!he brakin(J event, thereby elecirica!ly connecting the first r;ontact with the second contact (the CPU may r,lc,se the sw,tch, when a release 
flag is set (upon an expiration of the braking event), thereby eiectricaliy r;onnecting contact po:nts 1A (first contact) and i D (second 
contact): figures 1 and 7; column 7, lines 6-28). Morita does not disclose a system configure to, automaticaily determine a braking event 
without rece;ving information about a status of an operator-controiled actuator. DuFm,x di:;closes a system configure to au!omaticaily 
determine a bra.~ing event without receiving information about a status of an operator-contmlled actuator (the processor is configured to 
automatically detect (determine) an actuation signal inrJicating that the vehicles is operating outside a designated parameters (a· brakii;g 
event), tl1e system is completely independent ol any operator actuated braking systems (without receiving infrmnation about a status of an 

operator-controlled actuator); paragraphs [0015], [0132j). It woulrJ t1ave t;een obvious io a person of ordinary skill in the art. a! the time of 
the inve11tiori, to have modified the method of Morita, with !he teaching of Du Faux. because r,y doing so. the method of Morita would 
provide an automatic brake actuator system for a wheelecJ vehicie, thereby providing a rnore efficient anli a more robust braking system. 

•'"-Continued \>/;thin the Next Supplemental Sox-'*'-
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lntemational a.pplication No. 

PCT/US14/53900 

1'.s per claim 14, Morita and DuFaux, in comt)ination. disclose the ve111cle--mounted s,,stem of claim 13. Morita does not d1sciose the system 
wherejn the at least one processor !S i'Jrther configured to cause an alert to be generated upon occurrence of the t,raking event. DuFaux 
d1scloses the system wherel11 the at least one processor !s further configured to cause an alert to be generated upon occurrence of the 
braking event (the processor Is con!igumd to generate an alert action, to alert the operator of an impending braking action, upon a detected 
braking event; paragraphs [0015], [0144]). it would have been obvious to a person of ordinary ski ii in the art. at the time of the invention, to 
have modified ihe method of Mor1ta, with the teaching of Du Faux, because by doing so, the metrio,:J of Morita wouid provide an automatic 
brake aciuator_ system _for a wheeled vehicle, thereby providing a morn efficient and a more robust braking system. 

As per claim 15, Morita and DuFaux, in combination. disciose !he vehicle-mounted system of claim 13. Morita additionally discloses the 
system wherein the at least one processor is configured to determine the expiration of the l1rak!11g event based on a change in status of an 
operator--controiled input (the CPU (processor) is configured to determine when the release flag has been set (expiration of the braking 
event), when the (based on) pa1~~ing brake switch has been operated to the reset position (change in status of an operator-controiied 
input): column 7, lines 19-28) 

Claims 13-20 lack an inventive step under PCT Article 33(3) as t;eing obvious over Kozlay in v:ew of Carlson 

As per claim 18, Koziay rJiscioses the system of claim 16. Koz!ay does not disciose the system wherein the rule specifies a stop-time 
duration for the vehicle. Carison discloses tt1e system wherein the rule specifies a stop-t,me duration for the vehicle (a threshold (rule) that 
specifies how quickly the rail line vehicle can stop under the current conditions (a stop-time duration for the vehicle); paragraph [0033]). It 
would have been obvious to a person of ordinary ski!! in the art, at the time of the invention, to have modified the method of !iloziay. with 
the teaching of Ceri,;on, because by doing so, the method of Kozlay would provide a collision avoidance system using sensor 
te~hnologies, thereby providing a more reliable and a rnorE: robust braK!ng system. 

As per claim 19, Kozlay and Carlson, in combination, disclose the system of dairn '18. Kozlay does not disclose the system wherein the 
rule specifies a speed for the vehicle. Carlson discloses the system wherein the rule speci!ies a speed for the vehicle (a preiirninary 
threshold (rule) tr1at specifies a speed for the rail line vehicle; tigure 15; paragraph [0111]). It would have been obvious to a person of 
ordinary skill in the art, at the time of the invention, to have modined the method of Kozlay, with the teaching of Carlson, because by doing 
so, the method of Koziay wouid provide a co:lision avoidance system using sensor technolog,es, thereby providing a more reliable and a 
more robust braking system . 

. 4s per cla,rn 20, Koz!ay anrJ Carlson. In combination, disc!ose the system of claim 19. Koz!ay does not disclose the system wherein the 
rule specities a maximum speed for the vehicle after an expiration of the stop-t,me. Cai-Ison discloses the system wherein the rule specifies 
a maximum speed for the vehic!e after an expiration of the stop-time (the threshO!ds (rwe) may be rJynamic and may indicated that the 
speed threshold (maximum speed for the vehicle) may change as the vehicle stopping distance n,reshr;l,j changes based on the current 
conditions (afteran expiration of the stop-time); figure 15, paragrapr1s [0107]. [0110], and [0111)). it would have been obvious to a person 
of ordinary ski!I in the art, al the time of the invention, to have mot1\fied the method of Kozlay, with the teacr,ing of Car!son, because by 
tioirig so, the method cf Koziay would provide a coilision avoidance system using sensor techno!ogies, thereby providing a more reliabie 
and a more robust braking system. 

Ciairns 1--20 have industnel applicability as det1ned by PCT ,4rtir;le 33(4) because the subject matter can be made or userJ in industry. 

Fonn PCT/ISAJ237 (Supplemental Boxi (July 201 J) 
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Database Search String Recordation, Including Dates of Searches): 
Patent Database Search Strategy/Results: 

PatSeer (28 January 2015): 

ID Search String Records Created Date 

TACO :(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* w15 event*) AND (vehicle* OR truck* OR 
train*) AND (open w4 circuit*)) 

TACO :(automatic* AND (brake w2 (switch* OR 
loop* OR emergencj) AND (electric.,., w3 contact*) 

Li2 AND (processor* OR CPU* OR computer*) AND 92 28-Jan-15 
(detect* w15 event*) AND (vehicle* OR truck* OR 
train*)) 

TACO :(automatic* AND (brake w2 (switch* OR 

L'11 loop* OR emergenc*)) AND (electric* w3 contact*) 40 28-Jan-15 
AND (processor* OR CPU* OR computer*) AND 
( detect* w5 event*)) 

T ACD :(automatic* AND (brake w2 (switch* OR 

L10 loop* OR emergenc*)) AND (electric* w3 contact*) 1129 28-Jan-15 
AND (processor* OR CPU* OR computer*) AND 
detect .. ) 

L9 TACO :(automatic* AND' (brake w2 (switch* OR 3743 28-Jan-15 
loop* OR emergenc*)) AND (electric* w3 contact*)) 

L8 TAC :(automatic* AND (brake w2 (switch* OR loop* 
OR emergenc*)) AND (electric* w2 contact)) 141 28-Jan-15 

L7 TA :(automatic* AND (brake w2 (switch* OR loop* 15 28-Jan-15 
OR emergenc*)) AND (electric* w2 contact)) 

L6 ASNN :(Metrom w2 Rail) 3 28-Jan-15 
TACO :(automatic* AND brake*) 

L5 ASNN :(Metrom w2 Rail) 8 28-Jan--15 

L4 INV :(Delia w2 Domiguez) 0 28-Jan-15 

L3 !NV :(Andrew w2 Bernard w2 Karp) 0 28-Jan-15 
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PatSeer (7 January 2015): 

ID Search String Records Created Date 
L28 TACO:( (rail* OR train* OR vehic*) AND 102 7-Jan-15 

(crash* OR collision* OR co!Hde* OR disast* 
OR accident*) AND (alert" OR warn* OR 
notif*) AND (stop* OR brak*) AND 
((ultra*wideband*) OR (ultra 2W wideband"") 
OR (UW8))) 

IC:( G08G1/16 OR B61L27/00 OR 
861 L25/02 OR 861 L23/00 ) 

L27 TACO:( (rail* OR train* OR vehic*) AND 100 7-Jan-15 
(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:( G08G1/16 OR 861 L27/00 OR 

861 L25/02 OR 861 L23/00 ) 

L26 TACO :( (rail* OR train* OR vehic") AND 4 7-•Jan-15 
(length* OR distance*) AND (crash" OR 
collision* OR collide* OR dlsast* OR 
accident*) AND (alert* OR warn* OR notif*) 
AND (stop* OR brak") AND 
((ultra*wideband*) OR (ultra 2W wideband*) 
OR (UWB))) 

CPC :( G06G1/161 OR 861 L27/0022 OR 
861 L2205/04 OR 861 L25/025 OR 
861 L 15/0027 OR 861 L23/34 ) 

L25 TACO :( ((radio*frequenc*) OR (radio* w2 4 7-Jan-15 
frequenc*) OR (RF!D) OR barcod* OR (bar 
w2 code*)) AND (rail* OR train* OR vehic*) 
AND (length* OR distance*) AND (crash* OR 
collision* OR collide* OR disasr OR 
accident*) AND (alert* OR warn* OR notif*) 
AND (stop* OR brak*) AND 
((ultra*wideband*) OR (ultra 2W wideband*) 
OR (UWB))) 
_CPC :( G06G1/161 OR B6il27/0022 OR 

861 L2205/04 OR 861 L25/025 OR 
861 L 15/0027 OR 861 L23/34 ) 
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L24 TAC :( (rail'* OR train* OR vehic*) ) 4 7-Jan-15 
TACO:( ((radio*frequenc*) OR (radio* w2 

frequenc*) OR (RFlD) 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))) 

CPC :( B60T7/12 OR G06G1/161 OR 
861 L27/0022 OR 861 L2205/04 OR -

861 L25/025 OR B61 Li 5/0027 OR 
B61L23/34) I 

L23 TACO:( ((radio*frequenc*) OR (radio* w2 34 7-Jan-15 
frequenc*) OR (RFID) OR barcod* OR (bar 
w2 code*)) ANO (rail* OR train* OR vehic*) 
ANO (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))) 
UC:( 701/301 OR 701/19 OR 701/117) 

L22 TACO :( ((radio*frequenc*) OR (radio* w2 47 7-Jan-15 
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:( G08G1/16 OR B61L27/00 OR 

B61 L25/02 OR B61 L23/00 ) 
L21 TAC:( ((ultra*wldeband*) OR (ultra 2W 6 7-Jan-15 

wideband*) OR (UWB)) AND (rail* OR train* 
OR vehic*) ) 
TACO:( ((radio*frequenc*) OR (radio* w2 

frequenc*) OR (RF!D) 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 (UW8))) 
IC:( G08G 1/16 OR B61L 27/00 OR B61L 

25/02 OR B61 L 23/00 OR B60T7/12) 
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L20 TAC:( ((ultra*wideband*) OR (ultra 2W 54 7-Jan-15 
wideband*) OR (UWB)) AND (rail* OR train* 
OR vehic*) ) 
TACO:( (length* OR distance*) AND 

(crash* OR collision* OR col!ide* 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 install*) AND 
((radio"frequenc*) OR (radio* w2 frequenc*) 
OR (RFID) OR barcod* OR (bar w2 code*))) 

L19 TACO:( (length* OR distance*) AND (crash* 8 7-Jan-15 
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 install*) AND 
((radio*frequenc*) OR (radio* w2 frequenc*) 
OR (RFID) OR barcod* OR (bar w2 code*))) 
TA:( ((uitra"'wideband*) OR (ultra 2W 

wideband*) OR (UWB)) AND (rail* OR train* 
OR vehic*} ) 

L18 TACO :( (ra11•· OR train* OR vehic*) AND 8 7-Jan-15 
(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 install*) AND 
((radio*frequenc*) OR (radio* w2 frequenc*) 
OR (RFID) OR barcod* OR (bar w2 code*))) 
TA:( ((ultra*wideband*) OR (ultra 2W 

wideband") OR (UWB)) AND (rail* OR train* 
OR vehic*) ) 

L17 TAC:( ((ultra*wideband*) OR (ultra 2W 54 7-Jan-15 
wideband*) OR (UWB)) AND (rail* OR train* 
OR vehic*) ) 

TACO:( (rail* OR train* OR vehic*) AND 
(length* OR distance*) AND (crash·k 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 install*) AND 
((radio*frequenc*) OR (radio* w2 frequenc*) 
OR (RFID) OR barcod* OR (bar w2 code*))) 
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Li6 TAC :( ((ultra*wideband*) OR (ultra 2W 21 7-Jan-15 
wideband*) OR (UWB)) AND (rail* OR train* 
OR vehic*) ) 

TACO :( (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 warn* OR 
notif*) AND (stop* OR brak*) AND 
((uitra*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*))) 

Li5 TAC :( ((ultra*wideband*) OR (ultra 2W 87 7-Jan-15 
wideband*) OR (UWB)) AND (rail* OR train* 
OR vehic*) ) 

TACO :( (length* OR distance*) AND 
(crash* OR collision* OR collide* OR disast* 
OR accident*) AND (alert* OR warn* OR 
not/f*) AND (stop* OR brak*) AND 
((uitra*wideband*) OR (ultra 2W wideband*) 
OR (UWB))J 

L14 TAC:( ((ultra*wideband*) OR (ultra 2W 343 7-Jan-i 5 
wideband*) OR (UWB)) ) 

TACO:( (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))) 

L13 TACO :( (length* OR distance*) AND (crash* 3168 7-Jan-15 
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))) 

L12 TACO:( (length* OR distance*) AND (crash* 3 7-Jan-15 
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 ) 
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L1 i TACO:( (rail* OR train* OR vehic*) AND 3 7-Jan-15 
(length* OR distance*) AND (crash* OR 
collision* OR coi!ide* 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 ) 
l10 TACO:( (rail* OR train·" OR vehic*) AND 0 7-Jan-15 

((signal" w3 enforce*) OR (signal* w3 
control*)) 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))) 
ASN :( f\r1ETROM ) 

L9 TAC:( (rail* OR train* OR vehic*} ) 8 7-Jan-iS 
ASN :( METROM } 

L8 TAC :( ((ultra*wideband*) OR (ultra 2W 3 7-Jan-15 
wideband*) OR (UWB)) ) 

ASN :( METROM ) 

L6 INV :( (Andrew Karp} OR (Delia Dominguez) 0 7-Jan-i5 
) --

L5 TAC :( (rail* OR train* OR vehic*) AND 0 7-Jan-•15 
((ultra*wideband*) OR (ultra 2W wideband*) 
OR (UWB)) AND (length* OR distance*) ) 

!NV:( (Andrew w2 Karp) OR (Delia W2 
Doming_uez} ) 

L4 TAC:( (rail* OR train* OR vehic*} AND 3i4 7-Jan-i 5 
((ultra*wideband*} OR (ultra 2W wideband*) 
OR (UWB)) AND (length* OR distance*) ) 

L3 TAC :( (rail* OR train* OR vehlc*) AND 38 7-Jan-15 
((ultra*wideband*) OR (ultra 2W wideband*) 
OR (UWB)} AND (length* OR distance*) 
AND (stop* OR brak*} ) 

L2 TA:( (rail* OR train* OR vehic*) AND 0 7-Jan-15 
((ultra*wideband*) OR (ultra 2W wideband*) 
OR (UWB)} AND (length* OR distance*} 
AND (stop* OR brak*) ) 

L1 TA:(rail* OR train* OR vehic*) AND 47 7-Jan-15 
((ultra*wideband*) OR (ultra 2W wideband*) 
OR (UWB)) AND (length* OR distance*) 

SIEMENS et al. EXHIBIT 1002 
Page 160 of 219



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 ((u!tra?(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 ((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?) AND 
(mount? OR install?) AND ((radio?(4W) trequenc?) OR (RFlD) OR barcod? OR 
(bar?(4W) code?)) 

Google/Google Scholar (6 January 2015}: 

<Ill Rail vehicle signal enforcement and separation control 
113 Vehicle collision avoidance UWB signal 
<Ill Vehicle management using UWB communications 
113 automatic "brake switch", contacts, processor 

!EEE/IEEEXplore (6 January 2015): 

• (rail* OR train* OR vehic*) AND ((ultra NEAR/4 wideband) OR (UWB)) ANb 
(length* OR distanc*) AND (crash* OR collision* OR collide* OR dlsast* OR 
accident*) AND (alert" OR warn* OR notif*) AND (stop* OR brak*) AND ((ultra 
NEAR/2 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)) 

• (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 (mount* 
OR install*) AND ((radio NEAR/2 frequency) OR (RFlD) OR barcod* OR (bar 
NEAR/2 code)) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
(Attorney Docket N2 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 

I 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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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. 
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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. 
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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 1 O 
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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 (1/0) 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 1/0 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: 

Page 5 of 1 0 
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APPLICATION No. 16/246,940 (ATTORNEY DOCKET No. 29153US03) 

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 
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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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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. 

A Notice of Allowability is courteously solicited. 

Date: Jun. 26, 2019 

MCANDREWS, HELD & MALLOY, LTD. 
500 WEST MADISON STREET, 34TH FLOOR 
CHICAGO, ILLINOIS 60661 
(312) 775-8000 

Respectfully submitted, 

/Rami N. Moussa/ 
Rami N. Moussa 
Registration No. 69,528 
Attorney for Applicant 
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ART UNIT PAPER NUMBER 

3617 

DATE MAILED: 03/31/2020 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Richard Carlson 29153US03 8489 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 $500 06/30/2020 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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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 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

23446 7590 03/31/2020 

MCANDREWS HELD & MALLOY, LTD 
500 WEST MADISON STREET 
SUITE 3400 
CHICAGO, IL 60661 

APPLICATION NO. FILING DATE 

16/246,940 01/14/2019 

TITLE OF INVENTION: WORKER PROTECTION SYSTEM 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $500 

EXAMINER ART UNIT 

SMITH, JASON C 3617 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "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. 

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. 

Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Richard Carlson 29153US03 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

246-124000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$500 

(Typed or printed name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

8489 

DATE DUE 

06/30/2020 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

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 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 
4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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. 

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 _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

16/246,940 01/14/2019 

23446 7590 03/31/2020 

MCANDREWS HELD & MALLOY, LTD 
500 WEST MADISON STREET 
SUITE 3400 
CHICAGO, IL 60661 

FIRST NAMED INVENTOR 

Richard Carlson 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

29153US03 8489 

EXAMINER 

SMITH, JASON C 

ART UNIT PAPER NUMBER 

3617 

DATE MAILED: 03/31/2020 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 30 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, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

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.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. 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. 

3. 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. 

4. 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). 

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. 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. 

8. 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 inspection or an issued patent. 

9. 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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Notice of Allowability 
Application No. 
16/246,940 
Examiner 
JASON C SMITH 

Applicant(s) 
Carlson et al. 
Art Unit I AIA (FITF) Status 
3617 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 01/14/2019. 
D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 21-40. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 
a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 
D 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). 

6.0 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) 
2.~ Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 06/11/2019. 

5. D Examiner's Amendment/Comment 
6. ~ Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ 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 
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200319 
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Application/Control Number: 16/246,940 
Art Unit: 3617 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Reasons for Allowance 

The following is an examiner's statement of reasons for al Iowa nee: the one or more circuits 

configured to process sign a Is 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 the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such 

submissions should be clearly labeled "Comments on Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to JASON C SMITH whose telephone number is (571)270-5225. The examiner can 

normally be reached on Monday- Friday 8:30AM - 5:00 PM. 

Examiner interviews a re 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 (Al R) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone a re unsuccessful, the examiner's supervisor, 

Joseph 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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Application/Control Number: 16/246,940 
Art Unit: 3617 

Page3 

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 applications is available 

through Private PAIR only. For more information about the PAIR system, see https://ppair-

my. uspto.gov/pa ir/PrivatePa ir. Should you have questions on access to the Private PAIR system, contact 

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 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. 

/Jason C Smith/ 
Primary Examiner, Art Unit 3617 
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Application/Control No. Applicant(s)/Patent Under 
16/246,940 Reexamination 

Notice of References Cited Carlson et al. 
Examiner Art Unit 
JASON C SMITH 3617 Page 1 of 3 

U.S. PATENT DOCUMENTS 

* Document Number Date Name CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY 

* A U S-20170282944-A 1 10-2017 Carlson; Richard B61 L 15/0027 1 /1 

* B U S-20160280240-A 1 09-2016 Carlson; Richard G01S19/17 1 /1 

* C US-20140045547-A 1 02-2014 Singamsetty; Suresh G06F1/1643 455/552.1 

* D US-20130166114-A 1 06-2013 Baines; Stephen B61 L23/06 701/20 

* E US-20120296562-A 1 11-2012 Carlson; Richard C. B61 L 15/0027 701/301 

* F US-20110152971-A1 06-2011 Nghiem; David A61N1/37229 607/60 

* G US-20110006912-A 1 01-2011 Sheardown; Keith Burton B61 L23/06 340/901 

* H US-20100102954-A 1 04-2010 Radivojevic; Zoran G01S11/06 340/539.11 

* I US-8952805-B2 02-2015 Baines; Stephen G08B21/02 340/539.12 

* J US-8786428-B2 07-2014 Sheardown; Keith Burton B61 L23/06 246/122R 

* K U S-8248263-B2 08-2012 Shervey; Richard Clayton F16P3/147 340/539.1 

* L U S-81094 7 4-B2 02-2012 Bartek; Peter M. B61 L 1/02 246/124 

* M US-7624952-B1 12-2009 Bartek; Peter M. B61 L23/06 246/124 

FOREIGN PATENT DOCUMENTS 

* Document Number Date Country Name CPC Classification Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20200319 
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Application/Control No. Applicant(s)/Patent Under 
16/246,940 Reexamination 

Notice of References Cited Carlson et al. 
Examiner Art Unit 
JASON C SMITH 3617 Page 2 of 3 

U.S. PATENT DOCUMENTS 

* Document Number Date Name CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY 

* A US-7167082-B2 01-2007 Stigall; Robert E. A41D13/00 340/407.1 

* B U S-6650242-B2 11-2003 Clerk; Frederick George F16P3/144 340/425.5 

* C US-6232887-B1 05-2001 Carson; Joseph E. B61 L23/06 340/4.21 

* D U S-6208260-B 1 03-2001 West; Jill B66C15/06 340/5.1 

* E US-6145792-A 11-2000 Penza; George Gregory B61 L3/125 246/122R 

* F US-6113037-A 09-2000 Pace; Joseph A. B61 L23/06 246/124 

* G US-5939986-A 08-1999 Schiffbauer; William H. B66C15/045 299/12 

* H U S-5924651-A 07-1999 Penza; George Gregory B61 L23/06 246/124 

* I US-5727758-A 03-1998 Penza; George Gregory B61 L23/06 246/124 

* J US-5652570-A 07-1997 Lepkofker; Robert A61 B5/1112 340/407.1 

* K U S-5620155-A 04-1997 Michalek; Jan K. B61 L29/24 246/121 

* L US-5554982-A 09-1996 Shirkey; Keith L. B61 L3/004 246/122R 

* M U S-5198800-A 03-1993 Tozawa; Shoji E02F9/2033 212/276 

FOREIGN PATENT DOCUMENTS 

* Document Number Date Country Name CPC Classification Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20200319 
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Application/Control No. Applicant(s)/Patent Under 
16/246,940 Reexamination 

Notice of References Cited Carlson et al. 
Examiner Art Unit 
JASON C SMITH 3617 Page 3 of 3 

U.S. PATENT DOCUMENTS 

* Document Number Date Name CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY 

* A US-2762913-A 09-1956 JEPSON WILLIAM L B61 L23/34 246/124 

* B US-2475578-A 07-1949 HALSTEAD WILLIAMS B61 L23/00 362/88 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

FOREIGN PATENT DOCUMENTS 

* Document Number Date Country Name CPC Classification Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20200319 
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Issue Classification 

CPC 

Symbol 

861L mt 23 I mt 
861L rnr 25 1m 
861L rn 25 I mt 
G01S rn I 19 I Mt 
861L rnr 15 1m 
861L mt 2205 I mt 
861L rn t 2205 I mt 

CPC Combination Sets 

Symbol 

Application/Control No. 

16/246,940 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
(Attorney Docket N2 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 

I 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"). Applicant respectfully requests entry of the 

following remarks in the record. 
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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. 
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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. 

Date: Jun. 29, 2020 

MCANDREWS, HELD & MALLOY, LTD. 
500 WEST MADISON STREET, 34TH FLOOR 
CHICAGO, ILLINOIS 60661 
(312) 775-8000 

Respectfully submitted, 

/Rami N. Moussa/ 
Rami N. Moussa 
Attorney for Applicant 
Registration No. 69,528 
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Patent-Appeals-and-Interference: 
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UTILITY APPL ISSUE FEE 2501 1 500 500 

SIEMENS et al. EXHIBIT 1002 
Page 214 of 219



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 500 
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Electronic Acknowledgement Receipt 

EFSID: 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 Nairn Moussa/Maggie Daly 

Filer Authorized By: Rami Nairn 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) SIEMENS et al. EXHIBIT 1002 
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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 Document Description File Name File Size(Bytes}/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

1240021 

1 Issue Fee Payment (PTO-85B) 
29153US03_Issue_Fee_ Transmi no 1 

ttal.pdf 
84b412d0b3ecd5eed2a 1 e03Sc73Sdb4167 

d6340 

Warnings: 

Information: 

29105 

2 
Post Allowance Communication - 29153US03_Allowance_Comm 3 no 

Incoming ents.pdf 
2d26ecddd800802558Sfacd90ae3Se7bb69 

946ee 

Warnings: 

Information: 

30117 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
09d0acbba5a5da 7812c486104562401250( 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

16/246,940 08/11/2020 

23446 7590 07/22/2020 

MCANDREWS HELD & MALLOY, LTD 
500 WEST MADISON STREET 
SUITE 3400 
CHICAGO, IL 60661 

PATENT NO. 

10737709 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

29153US03 

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) 

CONFIRMATION NO. 

8489 

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, LLC, 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. 
IR103 (Rev. 10/09) 
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Case 1:22-cv-00049-RGA Document 3 Filed 01/13/22 Page 1 of 1 Page!D #: 251 

AO 120 (Rev. 08/10} 

Mail Stop 8 REPORT ON THE 
TO: Director of the U.S. Patent and Trademark Office 

P,O. Box 1450 
FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 
filed in tile U.S. District Court District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEF[LED U.S. rnSTRlCT COURT 
1/i 3/2022 District of Delaware 

PLAfNTIFF DEFENDANT 

Metrom Rail, LLC Siemens Mobility, Inc., Tt1ales Transport & Security, Inc., 
Thales USA., Inc., Hurnatics Corp., and Piper Networks, 
Inc, 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

l us 10,778,363 62 9/15/2020 Metrorn Rail, LLC 

2 us 8,812,227 82 8/19/2014 Metrom Rail, LLC 

3 US 9,043;131 B2 5/26/2015 Metrorn Rail, LLC 

4 us 10,737,709 82 8/11/2020 Metrorn Rail, LLC 

5 us 10,179,595 62 1/15/2019 Metrorn Rail, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 
n Amendment □ Answer □ Cross Bill □ Other Pleadrng 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n. the above----·entitled case, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (WRK 

Co1iy 1-----Upon initiatioll of action, mail this copy to Director Copy 3-----lJ,ion termination of adion, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 

SIEMENS et al. EXHIBIT 1002 
Page 219 of 219


	23446_16246940_01-14-2019_SCORE
	23446_16246940_01-14-2019_PA..
	23446_16246940_01-14-2019_DRW.NONBW
	23446_16246940_01-14-2019_N417
	23446_16246940_01-14-2019_ADS
	23446_16246940_01-14-2019_SPEC
	23446_16246940_01-14-2019_CLM
	23446_16246940_01-14-2019_ABST
	23446_16246940_01-14-2019_OATH
	23446_16246940_01-14-2019_OATH
	23446_16246940_01-14-2019_OATH
	23446_16246940_01-14-2019_OATH
	23446_16246940_01-14-2019_OATH
	23446_16246940_01-14-2019_OATH
	23446_16246940_02-07-2019_APP.FILE.REC
	23446_16246940_02-07-2019_WFEE
	23446_16246940_02-07-2019_NTC.MISS.PRT
	23446_16246940_06-06-2019_TRAN.LET
	23446_16246940_06-06-2019_WFEE
	23446_16246940_06-06-2019_N417
	23446_16246940_06-10-2019_WFEE
	23446_16246940_06-10-2019_APP.FILE.REC
	23446_16246940_06-11-2019_IDS
	23446_16246940_06-11-2019_FOR
	23446_16246940_06-11-2019_FOR
	23446_16246940_06-11-2019_FOR
	23446_16246940_06-11-2019_REF.OTHER
	23446_16246940_06-11-2019_REF.OTHER
	23446_16246940_06-11-2019_N417
	23446_16246940_06-11-2019_TRAN.LET
	23446_16246940_06-26-2019_WFEE
	23446_16246940_06-26-2019_A.PE
	23446_16246940_06-26-2019_ABST
	23446_16246940_06-26-2019_CLM
	23446_16246940_06-26-2019_REM
	23446_16246940_06-26-2019_N417
	23446_16246940_09-19-2019_NTC.PUB
	23446_16246940_03-31-2020_NOA
	23446_16246940_03-31-2020_892
	23446_16246940_03-31-2020_IIFW
	23446_16246940_03-31-2020_SRFW
	23446_16246940_03-31-2020_1449
	23446_16246940_03-31-2020_SRNT
	23446_16246940_03-31-2020_BIB
	23446_16246940_06-29-2020_IFEE
	23446_16246940_06-29-2020_N427
	23446_16246940_06-29-2020_WFEE
	23446_16246940_06-29-2020_N417
	23446_16246940_07-22-2020_ISSUE.NTF
	23446_16246940_01-21-2022_SOL.NTC.SUIT



