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

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

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

[+ Rudolph Huber [+
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

city |[idingen-Aixheim ||country of Residence | PE |

Mailing Address of Inventor:

Address 1 lohann-Maus-Strasse 2

Address 2

City | Ditzingen State/Province | |
Postal Code D-71254 Countryi | |DE

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

M INolfgang It\ndreasch M
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City |Weinstadt ||Country of Residence | pPE |

Mailing Address of Inventor:

Address 1 Johann-Maus-Strasse 2
Address 2

City Ditzingen State/Province | |
Postal Code D-71254 Countryi | pE

Remove
Inventor 3

Legal Name

EFS Web 2.2.13

EX1003, Page 5



PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 15540-0370006

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM HAVING A DIFFERING BEAM
PROFILE CHARACTERISTIC BY A MULTI-CLAD FIBER

Prefix| Given Name Middle Name Family Name Suffix

] I\llartin Huonker ]
Residence Information (Select One) US Residency  (8) Non US Residency Active US Military Service

City |Pietingen || Country of Residence i PE |

Mailing Address of Inventor:
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Postal Code | p-71254 Countryi | PE
All Inventors Must Be Listed - Additional Inventor Information blocks may be Add
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Correspondence Information:
Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
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Application Information:

Title of the Invention EEAM PROFILE CHARACTERISTIC BY A MULTLCLAD FIBER

Attorney Docket Number| [15540-0370006 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter ility -
Total Number of Drawing Sheets (if any) 5 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.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 demestic 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 descripticn and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
1

Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country -
filed application
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Publication Information:

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

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

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

publication at eighteen months after filing.

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

US Patent Practitioner O Limited Recognition (37 CFR 11.9)

Customer Number 06161

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.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.5.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending

-

Remove

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of ~| 17552455 2021-12-16
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Nurmber (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
17552455 Division of ~| (16398362 2019-04-30 11215761 2022-01-04
Prior Application Status | [Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Nurmber (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16398362 Continuation of ~| (15279781 2016-09-29 10281656 2019-05-07
Prior Application Status | Patented ~
Application - Prior Application Filing Date Issue Date
Number Continuity Type Nurmber (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15279781 Continuation of ~| (14300138 2014-06-09 0482821 2016-11-01
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Prior Application Status | |Patented v
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14300138 Continuation of +| (13639401 2012-12-20 8781269 2014-07-15
Prior Application Status | Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13639401 B 371 of intemational ~| PCT/EP2011/055484 2011-04-08
Additional Domestic Benefit/National Stage Data may be generated within this form
. Add
by selecting the Add button.

Foreign Priority Information:

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

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
[102010003750.8 PE po10-04-08
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Aad

Statement under 37 CFR 1.55 or 1.78 for AIlA (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
X] 16, 2013.

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(1).

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

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

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

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

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

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

Applicant {1

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

identified in this section.

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

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

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name IFRUMPF Laser- und Systemtechnik GmbH

Mailing Address Information For Applicant:

Address 1 Johann-Maus-Strasse 2

Address 2

City Pitzingen State/Province

Country | pE Postal Code D-71254
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Assignee 1

Complete this section if assighee 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 assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

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 mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO 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 |Yunbo Guo/ Date (YYYY-MM-DD)| [2023-11-06
First Name | [Yunbo Last Name | Guo Registration Number | [70538
Additional Signature may be generated within this form by selecting the Add button. Add
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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 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, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc 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.5.C. 2(b}(2); {2) furnishing of the informaticn 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 tc the following routine uses:

1

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

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.

Arecord in this system of reccerds 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 tc the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

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

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)).

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 geverning inspection of
records for this purpose, and any other relevant (i.e,, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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Attorney Docket No.: 15540-0370006

Method and Arrangement for Generating a [Laser Beam Having a
Differing Beam Profile Characteristic by a Multi-Clad Fiber

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation of and claims priority under 35 U.S.C. §120 to
U.S. Serial No. 17/552.,455, filed on December 16, 2021, which is a divisional of U.S.
Serial No. 16/398,362, filed on April 30, 2019, now U.S. Patent No. 11,215,761, which is
a continuation of U.S. Serial No. 15/279,781, filed on September 29, 2016, now U.S.
Patent No. 10,281,656 , which is a continuation of U.S. Serial No. 14/300,138, filed on
June 9, 2014, now U.S. Patent No. 9,482,821, which is a continuation of U.S. Serial No.
13/639.,401, filed on December 20, 2012, now U.S. Patent No. 8,781,269, which is a 371
National Phase Application of PCT Application No. PCT/EP2011/055484 filed on April
8, 2011, which claims priority to German Application No. DE 10 2010 003750.8, filed on
April 8, 2010. The entire contents of these priority applications are incorporated herein

by reference.

TECHNICAL FIELD

The invention concerns a method and arrangement for the generation of a laser

beam with different beam profile characteristics.

BACKGROUND

In materials processing by means of laser beams, different processes and
applications have different requirements for characteristic laser beam parameters such as
focal diameter, intensity distribution or beam profile quality at the processing point.
Therefore, changing a process or application in a laser machining system usually involves
the necessary resetting work, which may range from relatively simple replacement of
individual optical components to transfer to a different system.

For example, DE 38 33 992 A1 describes a method for achieving specific laser
beam properties in which the laser beams of two laser beam sources are coupled into a

conventional optical fiber at different coupling angles. A beam is thus created, depending
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on the coupling angles of the two laser beams, with various wavelengths which are
selected to suit the biological or medical processing task at hand. In addition to the use of
two laser sources, this method may also employ just one laser source with a variable
wavelength. The coupling conditions into the optical fiber depend greatly on the
wavelength here. However, if, for example, the applications do not have different
wavelengths or rather even require the use of a single wavelength, the method outlined
proves not to be optimum on account of its disproportionate complexity for such cases
and its limiting specialization in applications of a different type. Moreover, the method
proposed is limited to the beam formation dependent on the wavelength which, in turn,

leads to limitations for its potential applications.

SUMMARY

Therefore, the object of the present invention is to indicate a method for
generating a laser beam with different laser beam profile characteristics which, using
several laser beam sources or just one laser beam source, in particular with a single
wavelength, allows an application-specific change to the laser beam characteristics with
relatively little effort, and to provide an arrangement for this method. A further aim is to
expand the range of adaptation potential of beam profile characteristics to miscellaneous
applications as far as possible, while reducing the complexity of the arrangement and the
method.

In accordance with the invention, this object is solved by a method in which a
laser beam is coupled into one fiber end of a multi-clad fiber, in particular a double-clad
fiber, and coupled out of the other end of the multi-clad fiber and, to generate different
beam profile characteristics of the output laser beam, the input laser beam is electively
coupled either at least into the inner fiber core of the multi-clad fiber or at least into at
least one outer ring core of the multi-clad fiber or, however, electively a first laser beam
is coupled at least into the inner fiber core of the multi-clad fiber and a different, second
laser beam is coupled at least into at least one outer ring core of the multi-clad fiber.

In this invention, a multi-clad fiber means a fiber with one inner fiber core and at
least one outer ring core, for example a double-clad fiber with a single outer ring core or

also a triple-clad fiber with an additional outer ring core adjacent to the first outer ring
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core. To change the beam profile characteristics of the output laser beam, the input laser
beam is coupled variously into one or more of the cores of the multi-clad fiber.

For the sake of simplicity, the invention will be described in the following using a
double-clad fiber. It will be clear to an expert that the principle of the invention can easily
also be transferred to multi-clad fibers with additional outer ring cores adjacent to the
first outer ring core.

A double-clad fiber with two cores has an inner fiber core and cladding
surrounding this fiber core that is as thin and low-refractive as possible. This is followed
by a single outer ring core which is also surrounded by low-refractive second cladding.
This may be followed by an additional layer of glass which determines the external
diameter of the fiber but has no influence on its function in terms of beam guidance. This
is completed by a coating of a synthetic material such as silicone and/or nylon which
serves to protect the fiber.

By using a double-clad fiber, the present invention makes it possible to choose
between different beam profile characteristics at the fiber output, depending on whether
the beam is coupled into the inner fiber core, the outer ring core or into both the inner
fiber core and the outer ring core. In material processing using laser beams, in particular
using high power in the kW range, the ability to switch between these coupling variants
makes it possible, for example to choose between a comparatively good beam quality
with a sharp focus as is required, for example, for a laser cutting process, and, in contrast,
a 'reduced' beam quality with a 'blurred' focus with almost uniform intensity distribution
in the beam cross-section, which is particularly suitable for welding processes.

To achieve a high laser beam quality, the laser beam is coupled into the inner
fiber core of the double-clad fiber, which, in this case, behaves like a conventional
standard fiber, the fiber core of which is surrounded by low-refractive cladding.
However, if a laser beam with a wider profile and, for example, with uniform intensity is
required, the laser beam is coupled into the outer ring core or into both the inner fiber
core and the outer ring core. Depending on the application, therefore, at the output of the
double-clad fiber, a laser beam can be achieved with a filled circular profile in
accordance with the inner fiber core, with a ring profile in accordance with the outer ring

core, with a filled circular profile in accordance with the two core areas together (with a
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narrow missing ring through the first cladding) or with the corresponding intermediate
stages of the stated profile characteristics.

In a preferred version of the method in accordance with the invention, for the
elective coupling of the laser beam into the double-clad fiber, relative motion takes place
between the input laser beam and the coupling-side face of the double-clad fiber in a
direction transverse to the laser beam, in particular in the form of parallel displacement. If
the coupling-side face of the double-clad fiber is moved transverse to the laser beam, no
additional optical elements are required to switch between the various couplings. With
sufficiently long free beam propagation of the laser beam before it strikes the double-clad
fiber, angular deflection of the laser beam, which is also understood as deflection
transverse to the axis of the coupling-side face, is also possible in order to couple the
laser beam into the inner fiber core and/or into the outer ring core of the double-clad
fiber. In this case, this involves rotation of the laser beam axis about a point instead of
displacement, whereby the change in the angle of incidence should remain negligible for
the coupling.

In another preferred version of the method in accordance with the invention, for
electively coupling of the laser beam into the double-clad fiber, the input laser beam is
projected with different beam cross-sections, in particular with different beam diameters,
onto the coupling-side face of the double-clad fiber. These different beam diameters can
be set, for example with optics that can travel along the laser beam axis such as a lens or
aperture which, depending on its travel position, couples the laser beam either only into
the inner fiber core or into the outer ring core or into both the inner fiber core and the
outer ring core. Alternatively, a different beam cross-section or diameter can also be set
by optics such as a lens or aperture being electively moved into or out of the beam path of
the laser beam. In another alternative, the beam cross-section or diameter can be adapted
to desired coupling conditions into the double-clad fiber using a laser source with
alternative guidance options via optical fibers with different beam guidance
characteristics, which can, for example, be set via the diameter of the beam guidance
optical fiber core. This principle of choosing the coupling conditions into the double-clad
fiber can also be applied to the use of the laser beam sources assigned to the upstream

optical fibers, in particular to laser beam sources of different beam qualities.
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In another preferred version of the method in accordance with the invention, for
the coupling of the laser beam both into the inner fiber core and into the at least one outer
ring core, the input laser beam is divided into at least two sub-beams, each of which is
coupled into one of the two cores of the double-clad fiber. This allows the division of the
beam power between the inner fiber core and the outer ring core to be particularly well
controlled if they are to be used simultaneously. With the two sub-beams, it is also
possible, in a particularly easy fashion, to omit the area of the first cladding of the
double-clad fiber in connection with coupling. Specifically for applications in the high-
power area, it is important that no laser beam is coupled into the first or second cladding
of the double-clad fiber. Any such beam coupled into the cladding is propagated with a
large angle in relation to the fiber axis in the inner fiber core or outer ring core and
emerges at the fiber end also with a large angle, as a result of which connecting optics
can become heated. In addition, a beam in the second cladding can destroy the coating of
the fiber. To safely prevent the propagation of the laser beam in the cladding, mode
strippers can be used, for example. Accordingly, it is preferred also not to couple any
laser beam into the double-clad fiber during the switching process in order to prevent any
propagation in the cladding. This can be done, for example, by switching the laser off or
deflecting the beam into an absorber by using beam shutters.

In another aspect, the invention also concerns an arrangement suitable for
implementing the method described above. The arrangement in accordance with the
invention comprises a double-clad fiber with one inner fiber core and at least one outer
ring core and a switchable device with at least two switch positions in which the input
laser beam is electively coupled either at least into the inner fiber core of the double-clad
fiber or at least into the at least one outer ring core of the double-clad fiber or, electively,
a first laser beam is coupled at least into the inner fiber core of the multi-clad fiber and a
different, second laser beam is coupled at least into one outer ring core of the multi-clad
fiber.

In a preferred embodiment of the arrangement in accordance with the invention,
the switchable device is formed by adjustable deflection optics which, in their at least two
switch positions, deflect an input laser beam in a direction transverse to the axis of the

coupling-side face of the double-clad fiber to varying extents or formed by a control
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device which, in its at least two switch positions, moves the coupling-side face in a
direction transverse to the input laser beam to varying extents. Deflection optics in
accordance with the invention mean any adjustable optics that couples a laser beam,
depending on the adjustment position, into at least partially different fiber areas of the
double-clad fiber.

In another preferred embodiment of the arrangement in accordance with the
invention, the switchable device is formed by mobile optics or a mobile aperture which,
in their at least two switch positions, project the input laser beam with different beam
cross-sections, in particular with different beam diameters, onto the coupling-side face of
the double-clad fiber. The mobile optics can, for example, be prisms, plane-parallel
(glass) plates, convex and concave lenses, mirrors, diffractive optical elements, etc.
individually or in combinations.

It is particularly preferred for the optics to be formed by a beam divider, in
particular by an optical wedge plate that can be moved into the laser beam, to divide the
input laser beam into at least two sub-beams, each of which is coupled into one of the
cores of the double-clad fiber. Advantageously, the division of the intensity between the
inner fiber core and the outer ring core depends on how far the beam divider intervenes in
the beam path. This makes it possible to adapt the intensity division and thus the beam
profile of the output laser beam optimally to each application.

However, the wedge plate can also be used as a beam switch to couple the laser
beam in its entirety either into the inner fiber core or into the outer ring core.
Moving/displacing the coupling optics transverse to the optical axis of the laser beam
causes a comparable effect. In this version, the coupling optics are located in the beam
path in the switchable states, producing different beam deflections, depending on the
position of the coupling optics. As the beam is not divided here and the intensities cannot
be divided via sub-beams, it is preferred to deflect either into the inner fiber core or into
the outer ring core and to switch between at least two states representing these positions.

Preferably, the diameter of the inner fiber core of the double-clad fiber is
maximum approximately 200 um, in particular maximum approximately 150 pm,
preferably maximum approximately 120 um. For example, with a diameter of the inner

fiber core of approximately 100 pm, a good quality of the output laser beam can be
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achieved for demanding laser applications, such as laser cutting processes, in connection
with the beam being coupled into the inner fiber core.

The ring thickness of the at least one outer ring core of the double-clad fiber is
preferably greater than or equal to the diameter of the inner fiber core. The outer ring
diameter corresponds to the wider laser beam profile required for specific applications,
such as laser welding, and is approximately 600 pm or 400 um, for example, depending
on the application.

In an advantageous embodiment of the arrangement in accordance with the
invention, the numerical aperture of the first cladding surrounding the inner fiber core is
higher than the numerical aperture of the second cladding surrounding the at least one
outer ring core in a double-clad fiber. As a result, a beam coupled inadvertently into the
first cladding can penetrate the second cladding and be emitted and displayed there by a
mode stripper. This facilitates the adjustment of the inner fiber core and fault monitoring.
For example, the first cladding has a standard numerical aperture of 0.22 (tolerance +/-
0.02), whereby the second cladding in this case preferably has a numerical aperture of
0.18 (tolerance +/- 0.015) and should be thick enough to guide the laser beam well, for
example 10 pm thick, preferably less, such as 3 to 5 um, with a cladding core diameter
ratio (CCDR) of 1.2. The first cladding forms a conventional transport fiber with the
inner fiber core.

In another preferred embodiment, the switchable device has, on the input side, at
least two optical fibers via which at least two different laser beams can be supplied,
whereby the switchable device electively couples one laser beam at least into the inner
fiber core of the multi-clad fiber and the other laser beam at least into at least one outer
ring core of the multi-clad fiber.

The embodiments described with the use of one or more laser beam sources can
also be used in combination, for example within a cascaded system.

Further advantages of the invention are provided in the following description and
the drawing. The embodiments shown and described should not be considered to be an
exhaustive list. They are instead examples for the purposes of describing the invention.
Similarly, the above-mentioned characteristics and those described below can be used

individually or in any combinations.
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The invention is presented in a number of embodiments in the drawing and will
be described in further detail in the following description. The presentation in the figures
in the drawing should only be considered to be an outline. It contains no restrictions in

respect of details or dimensions and is not to scale.

DESCRIPTION OF DRAWINGS

Figs. 1, 2A, 2B, and 3 show three arrangements in accordance with the invention
for generating a laser beam with different beam profile characteristics, in which a laser
beam is coupled into the fiber end of a double-clad fiber and emitted from the other fiber
end of the double-clad fiber.

Fig. 4 shows the radial course of the refractive index of the double-clad fiber
shown in Figs. 1 to 3.

Figs. SA, 5B and 5C show various possible beam profiles of the laser beam
emitted from the double-clad fiber in Figs. 1 to 3.

Fig. 6 shows another arrangement in accordance with the invention for generating
a laser beam with different beam profile characteristics, whereby, electively, a first laser
beam is coupled into the inner fiber core of a double-clad fiber and a different, second

laser beam is coupled both into the inner fiber core and into the outer ring core of the

double-clad fiber.

DETAILED DESCRIPTION

Figs. 1 to 3 show three different arrangements 10, 20, 30 for generating a laser
beam with different beam profile characteristics, whereby the laser beam is coupled into
one fiber end 1a of a multi-clad fiber 1, which is a double-clad fiber 1 in the present case,
and is emitted from the other fiber end 1b of the double-clad fiber 1. The input laser beam
is labelled 2 and the emitted laser beam is labelled 3.

As shown in Fig. 1, the double-clad fiber 1 has an inner fiber core 4 (for example
of undoped quartz glass) with a refractive index nl and thin first cladding 5 (for example
of doped quartz glass) surrounding the inner fiber core 4, the refractive index n2 of which
is lower than n1. This is followed by an outer ring core 6 (for example of undoped quartz

glass) with refractive index n3 which is also surrounded by low-refractive second
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cladding 7 (for example of doped quartz glass) with refractive index n4. The refractive
indices nl and n3 can be the same or different; the same applies to the refractive indices
n2 and n4. This may be followed by an additional layer of glass (not shown) which
determines the external diameter of the fiber but has no influence on its function in terms
of beam guidance. This is typically completed by a coating (not shown) of a synthetic
material such as silicone and/or nylon which serves to protect the fiber.

Fig. 4 shows an outline of the radial dependence of the refractive index n within
the double-clad fiber 1, where n1 = n3 and n2 = n4. The figure shows an area with radius
rl and high refractive index nl corresponding to the inner fiber core 4, a ring area
between radii r1 and r2 with lower refractive index n2 corresponding to the first cladding
5, aring area with external radius r3 and high refractive index n1 corresponding to the
outer ring core 6 and, finally, the second cladding 7 with low refractive index n2. On
account of the lower refractive index of the cladding 5, 7, light is guided in the inner fiber
core 4 and in the outer ring core 6 by means of total reflection.

To change the beam profile characteristics of the emitted laser beam 3, it is
possible, as described below in detail, for the input laser beam 2 striking the coupling-
side face 8 of the double-clad fiber 1 to be coupled, by means of a switchable device,
electively either into the inner fiber core 4 or into the outer ring core 6 or both into the
inner fiber core 4 and into the outer ring core 6 of the double-clad fiber 1.

In the arrangement 10 shown in Fig. 1, the switchable device for electively
coupling the laser beam 2 into the double-clad fiber 1 is formed by adjustable deflection
optics 11 with two switch positions, which are represented by continuous and dotted
lines. In these two switch positions, the laser beam 2 focused on the coupling-side face 8
is deflected in a direction 12 transverse to the axis of the coupling-side face 8 to varying
extents, in particular displaced in parallel to varying extents. In one switch position, the
laser beam 2 is coupled centrically or eccentrically to the fiber axis only into the inner
fiber core 4 and in the other switch position it is coupled eccentrically to the fiber axis
only into the outer ring core 6. In the first case, the emitted laser beam 3 has the beam
profile shown in Fig. SA, i.e. a narrow filled circular profile 51 corresponding to the inner
fiber core 4, and a comparatively high beam quality with a sharp focus, as is required for

material processing, for example for a laser cutting process. In the second case, the
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emitted laser beam 3 has the wider beam profile shown in Fig. 5B, i.e. a ring profile 52
corresponding to the outer ring core 6, and a comparatively lower beam quality, as is
required for material processing, for example for a laser welding process. Under suitable
coupling conditions into the outer ring core 6, the emitted laser beam 3 has a top hat ring
beam profile, the quality of which is suitable for many applications.

The deflection optics 11, the components of which are not shown individually in
Fig. 1, are based on beam deflection principles familiar to an expert. In particular, a
deflection mirror can be used here. The location of the coupling into the coupling-side
face of the double-clad fiber 1 can be determined by the angular position of the deflection
mirror or the deflection mirror can deflect the beam, depending on position, to various
outputs which, in turn, define various coupling areas. A semireflecting deflection mirror
or a deflection mirror that is only partially in the beam path can also perform the
described function of a beam divider. Preferably, the deflection optics 11 contain
additional means for coupling the laser beam 2 into the coupling-side face 8 of the
double-clad fiber 1, such as, for example, a focusing lens, which can alternatively also be
arranged before or after the deflection optics 11.

A sufficiently long double-clad fiber 1 also allows for angularly homogeneous
intensity distribution in the output laser beam 3 with eccentric coupling of the laser beam
2 to the fiber axis into the inner fiber core 4 or the outer ring core 6.

If, however, the beam is coupled both into the inner fiber core 4 and into the outer
ring core 6 of the double-clad fiber 1, the output laser beam 3 has the uniformly filled
wide beam profile 53 shown in Fig. 5C with an omitted ring corresponding to the first
cladding 5.

Alternatively (or in addition) to the deflection optics 11, the switchable device for
electively coupling the laser beam 2 into the double-clad fiber 1 can also be formed, for
example, by a motor-driven control device 13 which displaces the coupling-side face 8 of
the double-clad fiber 1 in a direction 12 transverse to the input laser beam 2 to varying
extents, whereby the laser beam 2 focused on the coupling-side face 8 can be coupled
either into the inner fiber core 4 or into the outer ring core 6.

In the arrangement 20 shown in Fig. 2A, the switchable device for electively

coupling the laser beam 2 into the double-clad fiber 1 is formed by adjustable
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telescopic/expansion optics 21 which are shown here only in outline. In their switch
positions, not shown here, the telescopic/expansion optics 21 expand the input laser beam
2 to different beam diameters. Depending on the beam diameter, the laser beam 2 is then
projected by coupling optics (for example a lens) 22 with different beam diameters, in
this case different focal diameters, onto the coupling-side face 8 of the double-clad fiber
1. As shown with continuous and dotted lines, the laser beam 2 is, for example, coupled
centrically only into the inner fiber core 4 in one switch position of the
telescopic/expansion optics 21 and coupled centrically both into the inner fiber core 4 and
into the outer ring core 6 in another switch position. In the first case, the output laser
beam 3 has beam profile 51 and in the second case beam profile 53.

Via the diameter of the expanded laser beam 2, the proportion of the laser beam
coupled into the outer ring core 6 can be set continuously and thus also the intensity
distribution into the inner fiber core 4 and the outer ring core 6, allowing the beam profile
of the output laser beam 3 to be adapted to each application optimally.

In the arrangement 20 shown in Fig. 2B, the switchable device for electively
coupling the laser beam 2 into the double-clad fiber 1 is formed by focusing optics 23
shown here as a lens which can be displaced along the laser beam axis to various switch
positions, which are represented by continuous, dotted, and dashed and dotted lines. In
these switch positions, the input laser beam 2 is coupled by the focusing optics 23 with
different beam diameters onto the coupling-side face 8 of the double-clad fiber 1. In one
switch position, the focused laser beam 2 is coupled centrically only into the inner fiber
core 4. In the two other switch positions, the defocused laser beam 2 is coupled
centrically both into the inner fiber core 4 and into the outer ring core 6. In the first case,
the output laser beam 3 has beam profile 51 and in the second case beam profile 53.

In the arrangement 30 shown in Fig. 3, the switchable device for electively
coupling the laser beam 2 into the double-clad fiber 1 is formed by a beam switch
implemented here only by way of example as an optical wedge plate 31 which can be
adjusted continuously between two end positions that are shown with continuous and
dotted lines. In one of its end positions, the optical wedge plate 31 is arranged outside the
beam path of the input laser beam 2 so that the entire input laser beam 2 is coupled via

coupling optics (for example a lens) 32 only into the inner fiber core 4, whereby the

11

EX1003, Page 24



10

15

20

25

30

Attorney Docket No.: 15540-0370006

output laser beam 3 has beam profile 51. In its other end position, shown by the dotted
line, the wedge plate 31 is arranged in the entire beam path of the laser beam 2 so that the
entire laser beam 2 is deflected by the wedge plate 31 and is coupled via the coupling
optics 32 only into the outer ring core 6, whereby the output laser beam 3 has beam
profile 52.

Moving/displacing the coupling optics 32 transverse to the optical axis of the laser
beam 2 causes a comparable effect. In this version, the coupling optics 32 are located in
the beam path in the switchable states, producing different beam deflections, depending
on the position of the coupling optics 32. As the beam is not divided here and the
intensities cannot be divided via sub-beams, it is preferred to deflect either into the inner
fiber core 4 or into the outer ring core 6 and to switch between at least two states
representing these positions.

As indicated with a dotted line, partially introducing the wedge plate 31 into the
input laser beam 2 creates two sub-beams 2a, 2b, so that here, for example, the optical
wedge plate 31 acts as a beam divider. The first sub-beam 2a is not influenced by the
wedge plate 31 and thus continues to be coupled via the coupling optics 32 into the inner
fiber core 4, while the second sub-beam 2b is deflected by the wedge plate 31 in relation
to the first sub-beam 2a and coupled via the coupling optics 32 into the outer ring core 6.
The output laser beam 3 has beam profile 53. Partially introducing the wedge plate 31
into the input laser beam 2 therefore creates two sub-beams 2a, 2b, with a division of
intensity between the inner fiber core 4 and the outer ring core 6, depending on the
degree of introduction, whereby the beam profile of the output laser beam 3 can be
optimally adapted to each application.

Moreover, the two sub-beams 2a, 2b offer the significant advantage that they omit
the area of the first cladding 5 in connection with coupling. Specifically for applications
in the high-power area, it is important that no laser beam is coupled into the inner or outer
cladding 5, 7. This beam is propagated with a large angle in the inner core or outer ring
core and emerges at the fiber end also with a large angle, as a result of which connecting
optics can become heated. In addition, the beam in the outer cladding 7 can destroy the

coating of the fiber 1.
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A diameter of the inner fiber core 4 of approximately 100 pm guarantees, for
typical applications with high power in the kW range, the production of good beam
profile quality in connection with coupling the laser beam 2 into the inner fiber core 4.
The first cladding 5 is already sufficiently thick, at approximately 10 um, preferably at
approximately 5 um, to guide the laser beam well. With a ring thickness of the outer ring
core 6 of approximately 240 um, the external diameter of the outer ring core 6 is
approximately 600 pm. For certain applications, such as laser welding, this corresponds
to the necessary widening of the laser beam profile.

Fig. 6 shows another arrangement 60 for generating a laser beam with different
beam profile characteristics, whereby, electively, a first laser beam 61 is coupled into the
inner fiber core 4 of the double-clad fiber 1 and a different, second laser beam 62 is
coupled both into the inner fiber core 4 and into the outer ring core 6 of the double-clad
fiber 1. The two laser beams 61, 62, which can, for example, have different beam
qualities, are guided in optical fibers 63, 64 to switching optics 65 (for example an optical
switch system), shown here only in outline, which can be switched between two switch
positions. In one switch position, the first laser beam 61 with the higher beam quality is
coupled into the inner fiber core 4 of the double-clad fiber 1 and, in the second switch
position, the second laser beam 62 is coupled both into the inner fiber core 4 and into the
outer ring core 6 of the double-clad fiber 1. In the first case, the output laser beam 3 has
beam profile 51 and in the second case beam profile 53. The double-clad fiber 1 leads to
a laser processing machine (not shown) so that the arrangement 60 1s used to switch laser
beams 61, 62 with different beam qualities for the laser processing machine. However,
the laser beam 62 can also only be directed at the outer ring core 6 of the double-clad
fiber 1 via the switching optics 65.

Up to now, laser processing machines that are to be supplied with several laser
beams of different beam qualities needed several sockets for the various optical fibers
and a corresponding optical switch system to allow the various laser beams to be coupled
into the following beam path. For a desired laser beam, the appropriate optical fiber cable
has to be manually replugged, which is undesirable on account of an increased risk of
soiling, or beam guidance optics are required on the laser processing machines

themselves. This is disadvantageous as several optical fiber cables have to be laid within
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the laser processing machine, the entire switching optics have to be mounted and moved
on the axis system of the laser processing machine and the size of the switching optics, in
connection with the space available, limits the possibilities or the possible optical
concepts.

In the arrangement 60, the switching optics 65 are supplied on the input side by
two lasers with the two laser beams of different beam qualities, and the respective laser
beams 61, 62 are coupled into the central double-clad fiber 1 via the switching optics 65.
In this way, the switching between the two laser beams 61, 62 is separated from the axis
system of the laser processing machine and takes place outside the laser processing
machine itself. The laser beams are then supplied to the machine via the double-clad fiber
1. One or more additional light-guiding ring cores around the outer ring core 6 are also
conceivable so that additional laser beams with different beam qualities can be guided via
the switching optics 65.

A number of embodiments of the invention have been described. Nevertheless, it
will be understood that various modifications may be made without departing from the
spirit and scope of the invention. Accordingly, other embodiments are within the scope

of the following claims.
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WHAT IS CLAIMED IS:

1. A method of generating a laser beam with different beam profile characteristics,
comprising:
coupling an input laser beam into a first fiber end of a multi-clad fiber, wherein

the coupling comprises electively one of

coupling the input laser beam at least into an inner fiber core of the multi-
clad fiber, and

coupling the input laser beam at least into at least one outer ring core of
the multi-clad fiber; and

emitting an output laser beam from a second fiber end of the multi-clad fiber.

2. The method of claim 1, wherein coupling the input laser beam into the first fiber
end of the multi-clad fiber comprises:
relatively moving the input laser beam and a coupling-side face of the multi-clad

fiber in a direction transverse to the input laser beam.

3. The method of claim 1, wherein coupling the input laser beam into the first fiber
end of the multi-clad fiber comprises:
projecting the input laser beam with respectively different beam cross-sections

onto the coupling-side face of the multi-clad fiber.

4. The method of claim 3, wherein the different beam cross-sections of the input

laser beam comprise respectively different beam diameters.

5. The method of claim 1, wherein the multi-clad fiber comprises a double-clad
fiber.
6. A method of generating a laser beam with different beam profile characteristics,
comprising:
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coupling an input laser beam into a first fiber end of a multi-clad fiber, wherein
the coupling comprises electively one of
coupling a first input laser beam at least into the inner fiber core of the
multi-clad fiber, and
coupling a second, different input laser beam at least into the at least one
outer ring core of the multi-clad fiber; and

emitting an output laser beam from a second fiber end of the multi-clad fiber.

7. The method of claim 6, wherein coupling the input laser beam into the first fiber
end of the multi-clad fiber comprises:

dividing the input laser beam into at least two sub-beams including a first sub-
beam and a second sub-beam; and

coupling the first sub-beam into the inner fiber core of the multi-clad fiber as the
first input laser beam and the second sub-beam into the outer ring core of the multi-clad

fiber as the second input laser beam.

8. The method of claim 6, wherein the multi-clad fiber comprises a double-clad
fiber.

9. A system for generating a laser beam with different beam profile characteristics,
comprising:

a multi-clad fiber having one inner fiber core and at least one outer ring core; and
a switchable device with at least two switch positions, the switchable device
configured to couple an input laser beam into a first fiber end of the multi-clad fiber by
electively coupling one of
the input laser beam into the inner fiber core of the multi-clad fiber, and

the input laser beam into the at least one outer ring core of the multi-clad
fiber.

10. The system of claim 9, wherein the switchable device comprises adjustable

optical deflector configured to, in the at least two switch positions, deflect the input laser
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beam in a direction transverse to an axis of a coupling-side face of the multi-clad fiber to

varying extents.

11. The system of claim 10, wherein the optical deflector comprises an optical device
that is positionable in the at least two switch positions transverse to an optical axis of the

input laser beam.

12. The system of claim 11, wherein the optical device is arrangeable in one of the
switch positions outside a beam path of the input laser beam and in at least one other of

the switch positions at least partially in the beam path of the laser beam.

13. The system of claim 11, wherein the optical device comprises an optical wedge
plate.
14.  The system of claim 9, wherein the switchable device comprises a controller

configured to, in the at least two switch positions, move a coupling-side face of the multi-

clad fiber in a direction transverse to the input laser beam to varying extents.

15. The system of claim 9, wherein the switchable device comprises an adjustable
optical device configured to, in the at least two switch positions, project the input laser

beam with different beam cross-sections onto a coupling-side face of the multi-clad fiber.

16. The system of claim 15, wherein the adjustable optical device is configured to be
moved back and forth along an optical axis of the input laser beam axis between the at

least two switch positions.
17. The system of claim 9, wherein the switchable device comprises an adjustable

aperture configured to, in the at least two switch positions, project the input laser beam

with different beam cross-sections onto a coupling-side face of the multi-clad fiber.

17
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18.  The system of claim 9, wherein a diameter of the inner fiber core of the multi-clad

fiber is no more than 200 um.

19. The system of claim 9, wherein a ring thickness of the at least one outer ring core

of the multi-clad fiber is no smaller than a diameter of the inner fiber core.

20. The system of claim 9, wherein, for the multi-clad fiber, a numerical aperture of a
first cladding surrounding the inner fiber core is higher than a numerical aperture of a

second cladding surrounding the at least one outer ring core.

21. The system of claim 9, wherein the switchable device comprises two optical
fibers on an input side, via which the first and second sub-beams are supplied, whereby
the switchable device electively couples the first sub-beam at least into the inner fiber
core of the multi-clad fiber and the second sub-beam at least into at least the one outer

ring core of the multi-clad fiber.

22. A system for generating a laser beam with different beam profile characteristics,
comprising:
a multi-clad fiber having one inner fiber core and at least one outer ring core; and
a switchable device with at least two switch positions, the switchable device
configured to couple an input laser beam into a first fiber end of the multi-clad fiber by
electively coupling one of
a first input laser beam at least into the inner fiber core of the multi-clad
fiber, and
a second, different input laser beam at least into the at least one outer ring

core of the multi-clad fiber.

23.  The system of claim 22, wherein the switchable device comprises a beam divider
configured to be moved into the input laser beam to divide the input laser beam into at
least two sub-beams, each of the at least two sub-beam being coupled into a respective

one of the cores of the multi-clad fiber.
18
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24, The system of claim 22, wherein a diameter of the inner fiber core of the multi-

clad fiber is no more than 200 pm.

25. The system of claim 22, wherein a ring thickness of the at least one outer ring

core of the multi-clad fiber is no smaller than a diameter of the inner fiber core.

26. The system of claim 22, wherein, for the multi-clad fiber, a numerical aperture of
a first cladding surrounding the inner fiber core is higher than a numerical aperture of a

second cladding surrounding the at least one outer ring core.

27. The system of claim 22, wherein the switchable device comprises two optical
fibers on an input side, via which the first and second input laser beams are supplied,
whereby the switchable device electively couples the first input laser beam at least into
the inner fiber core of the multi-clad fiber and the second sub-beam at least into at least

one outer ring core of the multi-clad fiber.

19
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ABSTRACT

Methods and systems for generating a laser beam with different beam profile
characteristics are provided. In one aspect, a method includes coupling an input laser
beam into one fiber end of a multi-clad fiber, in particular a double-clad fiber and
emitting an output laser beam from the other fiber end of the multi-clad fiber. To
generate different beam profile characteristics of the output laser beam, the input laser
beam is electively coupled either at least into the inner fiber core of the multi-clad fiber
or at least into at least one outer ring core of the multi-clad fiber, or a first sub-beam of
the input laser beam is coupled into at least into the inner fiber core of the multi-clad
fiber and a second, different sub-beam of the input laser beam is coupled at least into the

at least one outer ring core of the multi-clad fiber.
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ERKLARUNG (37 OFR 1.83) FUR UTILITY. ODER DESIGNANMELDUNG MITTELD EINES ANMELDEFORMULARS
DECLARATION {37 OFR 1.83) FOR UTHATY OR DESIGN APPLICATION USING AN ARPPLICATION DATA 3HEEY

{37 CFR 1,78}
Bezeichnung der Erfindung {METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM HAVING A DIFFERING BEAM
Title of lnvention PROFILE CHARACTERISTIC BY MEANS OF A MULTI-CLAD FIBER

Als unten benannter Erfinderm erkifire ich hisrmit:
As the below named invenior, | hereby dedare that
Diese Erkdinung

bazieht sich auf [:]
This deciaration

is direcied o

e helgefigte Anmealdung, oder
The attached application, or

United States Anmaldung ader PCY internalicnale Anmeldung mit der Anmeldenummer 15273781
asingereicht am Seplember 28, 2618
W3 iinied States application or PCT Intemations! application number 15278741

filed on Seplember 29, 2018,

Die oben gennannie Anmeidung wurde von rur getdtint oder autorisieri,
The above-identified spplication was mede or awhorized to be mads by me.

ioh glaube, dass ich der urspriingliche Erfinder oder in urspriinglicher Miterfinder siner beangpruchien Erfindung in der Anmaldung bin.
i befieve that | am the original iwenier or an eriginad inint inventor of a claimed wention In the applcation,

ich nehme hiemit zur Kenntnis, 4ass jede vorsdizlicha falsche dussage in dieser Erkidnung gemal 18 USS 1001 mit Geldstrale oder mit Frafhatasirale
oy bl zu find (5 Jahren, oder milt beldern abindbar st
i nareby acknowiedge that any willful false statement made in this declaration is punishable under 18 U.S.G. 1001 by fine or imprisonment of not more
than five {8} years, o both,

HINWELS:

WARNING:

Erer Antragsteiier { Anmaider wird darau hingewissen, in Dokumentsn in siner Patenianmatdung dis Dbermitifung sofcher perstinicher Daten, die
=43 ainem dentitiismisshrauch fGhren Kénnen, zu vermeiden, Parsdniiche Daten wis Sozislversicharungenummen, Kontonummern oder
Kreditkartennummern {auder dem Schack- oder Hredikatanermachtigungsformular PTO-2038 ity Zahlungsweecke) werden durch das USPTG
i Rahmen aines Anfrags oder siner Anmeldung niemals erhoben, Wann in Untedagen, dis das USPTO srhalten wird, solche persdnlishe Daten
enthalten sing, dann wird dem AntragsislisrAnmelder oder den Antragsieliers/Anmelder empfonden, seiche Diaten vor Absendung an das
USPTG zu entfernen. Der Antragstelisr / Anmsidaer wird daraul hingswissan, dass dis Unterlagen einer Patantenmaldunyg nach Verdifentlichung
der Anmeidung der Offantiichkelt 2uginglich sind (es sel denn, bel Anmeldung wurde sin Nichtverdffentichungsantrag gemsf 37 CFR 1.213(3
aestelll), spstestens jedooh nach Palestereiiung.. Dariber hinaus konnen die Unieragen siner abgebrochenan Patenlanmeldung sbenfalis der
Offemilichiel 2uginglich ssin, wann die in giner verdfentlichten Anmaldung oder in einem erteifien Patent suf dlese verwissen wird (sighe 37
CER 1.14). Das Schenk und das KredikarienermAchiigungaformular PTO-2038 iy Zaklungswaecke sind nicht in den der Offentlichkeit
zugénglichen Unterdagen der Anmeidung und sind somit nichi Sifentiich sugdnglich.

Fatitioner/applicant is cautioned to avoid submitling persenal information in documents filed in a patent application that may contribuia to identity
iheft. Personal information such as social security numbers, bank aceaunt numbers, or cradit card numbers {other than & chack or eradit card
autharization farm PTO-2038 submilted for payment purposes) is never requirad by the USPTO to suppor a petition or an application. I this type
of personat information is included in documents submiled i the UBPTO, pelitionsrsfapplicants should consider redasiing such parsona
information from the documents before submilting tham o the USFTO, Pelitioner/appiicant is advised that the meoord of 2 patent application is
available to the public after publication of the application {unless & non-publivation request in compliance with 37 CFR 1.213{a} is made in the
application) or issuance of 3 patent. Furihermere, the resord from an abandenad application may alse be available to the public if the application
is referenced in 5 published application or an issusd patent {see 37 GFR 1.14). Checks and credit card autharization forms PTQ-2038 submitted
for paymeni purposes are not retained in the application file and thersfore are not publicle available.

RECHTSGULTIGER NAME DES ERFINDERS
LEGAL NAME OF INVENTOR

grfinder: Rudolph Huber Dratum drabwiifig): E 5}} ¢

invenion Date {Opticnaly

Unterschift A I

Signature: AN

Hinwaig: Bin Anmeldeformular PTOAIAMTG ader gleichwertiy), anschiieiiich der Bensnnung aller Rechistriger der Evfindung, muss o Formaiar baigaleg! sein,

oder muss 2uvos singereicht wordan sein, Verssnden Sie ein zusdteliches PTOAIAL-Fomuiss ilr jeden welteren Brfinder

Motz An application dats sheet (FTGIAIARE or equivatent), including naming the entirg inventive enfity, must acosmpany s fomm or must feve bean peevinusly
Hlad, Lise an addiional PTORIAL Y form for each additional invantor,

Trig colfsction of informuation is required by 35 WS 115 and 37 CFR 183, The information is required {o obiain of relsin g bengfit by the publie which is {o file {and by the
USPTO to precess) an application. Confidentialily is governad by 38 U.B.40. 122 and 37 CFR 1,13 snd 1,14, This collestion is estmated to take 1 mimste (v complete,

including gatharing, prepanng, and submiting the completed application form {0 the USPTO. Time will vary depencing upon the individual case. Any comments on the amount
of time you reguirs 1o compleie his form andior suggestions for reducing this burden, shaislkd be sent fo the Chief Infonmation Offcer; VL8, Patent and Tradermark Offize, UG,
Uepatiment of Commerce, P.O. Sox 1450, Mexandrz, VA 23313-1450, DO NOT SEND FEES OR COMPLETED FORMS 1O THIS sDURESS. SEND TO: Commissionsy
for Ratants, PO, Box 1480, Aloxandria, VA 22313-9488.9 vou noad assisiance in compleling e forn, call 1-800-PT0-3198 snd se%sct opticn 2

13571744 dor
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ERKLARUNG (37 CFR 1.83) FUR UTILITY. CDER DESIGHARMELDUNG MITTELD EINES ARMELDEFORMULARS

DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USIG AN APPLICATION DATA SHEET
{37 CFR 1,78}

Bezsichnung der Erfindunyg | METHOD AND ARRANGEMENT FOR GENERATING A LASER BEARM HAVING A DIFFERING BEAM
Titls of Invention PROFILE CHARACTERISTIC BY MEANS OF A MULTICLAD FIBER

Als unten benanider Erfindenn erkdiee foh plesmit.
Ag the below namad invanior, | hereby deciere that:

Uisge BErkidning
pazight gich auf E:]
This daslaration

is direcled {o:

Dis beigefiigle Anmeldung, oder
The attached application, or

gingargicht am September 28 908
4 United States application or PCT internationst application number  15/273.781

fiied on Seplember 28, 2018,

Die oben gennannie Anmeldung wurde von mir geti#iigt oder autorisien,
The sbove-ideniified applivation was made or authorized 1o b made by me.

fch giaube, dass ich der ursprilngliche Erfinder oder ain urspeiinglicher Miteifinder einer beanspruchien Erfindung in der Anmaidung bin,
{ believe that | am the original inventor or an origing! joint inventor of 3 claimed invention in the appiication.

ich nahme hismit 2ur Kenninig, dass jede vorsdtliche falsche Aussage in dieser Erkidnung geman 18 USC 1007 mit Geldstrafe oder mit Frefheiissiraf
iy bis zu e (5] Jehren, oder mit beidem ahndbar jsi
{ heraby acknowledge that any wiliful false sialoment made in this declarafion is punishable under 16 US.C. 1001 by fins o imprisenmand of not more

than five (8) vears, or both.
HENWELS,
WARRING:

Dar Antragstalier / Anmatdar wird dareuf hingewiesen, in Dolumentsn n einer Patentanmaldung die Ubarmittiung solcher perstnficher Daten, dig
zu einem {dentitdtsmissbrauch fihren kiinnen, u vermesiden, Parsénliche Daten wie Sorialversicherungsnummern, Kontonummern oder
Hraditkartennummern {auller dem Scheck. oder Freditkartznermichtigungsformular PTO-2038 fir Zahlungswzecke) werden durch das USPTO
im Rahmen gines Antrags oder einer Anmsitung nlemals srhaben. Wann in Unterlagen, die das USPTO erhaflen wird, soiche persdniiche Daten
enthalten sind, dann wird dem Antragsteller/Anmelder oder den Antragstellern/Anreaidern empfohilen, solche Daten vor Absendung an das
USPTO zu entfernen. Der Antragstelier / Anmaider wird daraul hingewiesen, dass die Unterlagen elner Palentanmeldung nach Veréffentlichung
der Anmeldung der Ofeniichkelt zuganglich sind {ss aai denn, bel Anmeldung wurde gln Nichiverditentlichungsantrag gemifi 37 OFR 1.213a)
gesielll). spitesiens jedech nach Patenterdstiung.. Dardher hinaus kinnen die Unterlagen giner abgebrochenen Patentanmeidung ebenfalls der
Offentlichkeit zughnglich s2in, wenn dis in 2iner verdfentiichian Anmeldung oder in ainem erleiilen Patent auf disse verwiesen wird {siehe 37
GFR 1.44), Das Schack. und das Kreditkartenermichtigungsfomular PTG-2038 fir Zahlungswzacke sind nicht in dan der Offentiichkelt
zugénglichen Unisragen der Anrneldung und sind somit sicht offerdlich zugénglich.

Petitionarfagplicant is cautioned o avoid submitling personal information in documents fiad in a patent appliation that may contribute o identity
theft. Personal iformation such as sosial securily numbers, bank acoount numbers, or cradit card numbers (other than a cheok of oredit card
authorization form PTO-2038 subwnitted for payment surposes) is never reguired by the USFTO to support 3 petlition or an apphication. if this type
of personal information is included in documents submitted to the USPTQ, petitioners/applicants should consider radacting such parsenat
information from the doecuments before submilting them to the USPTO, Petitioner/applicant is advised that the meord of @ patent application is
avaitable to the public afler publication of the application (urfess a non-publication reguest in somplisnce with 37 CFR 1.213{a) i mads in the
application) or issuanca of & patent, Futthermaors, the record from an sbandoned applicetion may also be avaliable to the public ¥ the application
is referenced in & published appiication or an issued palent (see 37 CFR 1,14}, Checks and credit card suthorization forms PTO.2038 submitiad
for payment purnoses are not raleined in the spplicstion file and therefore are not publicly avaiiable.

RECHTSGULTIGER NAME DES ERFINDERS
LEGAL NAME OF INVENTOR

. . % $ . ?{{ \“‘”

Eriinder. YWolfgang Andreasch s 3 N Diature fradwilligy Mg
§a § R S & et .

tnventor AN i &4 Date {Optiored):
Untarschiift: R e T A T )
=1 e A 8 TN S & N TR
Signature: Yy 80 N S ——
rinweiz Bin Anmeldeformudar {(FTOAIN 14 ocer gischwiriig) elnachlisilich der Benennung alisr Rechistrdger der Erfindung, miss disses Formular baigelagt sein,

odar muss xuver eingereicht worden sain, Vi rusatzliches PTOAAIATD-Formular e jeden wellaran Brfinder,
Note: An apphication dala shast (FTOAIA 1 or equivalant), including naming the antire invantive en!i;y. must accompany this form or must have been praviously
filed. Use an adaitional PTOAIADGY feem for sach additional inventar,

This ceiection of formation o required by 35 WLS.C. 145 and 37 CFR 1.63, The infarsation is required to obtain o ratain a benedit by the puidic wivich is 4o e {(and by the
USHTO to process) an spplication. Confidentiality i= governed by 35 UB.0. 122 and 3V CFR 1.11 end 1.14. This sofection is estimated Io take 1 minule ta camplﬁte

incliyding gathaning, preparing, ang submiting the completed spplication form to the USPTS. Time will vary Zepending upon the ndividusl case, Any commanis o the anaunt
of time you require io complete this form andior suggestions for redusing this hurden. showid ke sant to the Chief information Officer, U3, Patent and Trademark Offics, US.
Department of Commerce, 2.0, Box 1450, Alexandria, VA 22313-1450, D10 NMOT SEND FEES OR SCOMPLETED FORMS TO THIS ADDRESS. SEND TX: Commizsionar

for Patents, P.O. Box 1450, Alsxandsis, YA 2231314800 you nesd sssistance in comeiing i formn. call TANSTO-9189 and seiect aphion 2.
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Street Address
Fish & Richardson P.C.

One Eleven Congress
November 6, 2023 Suite 2000

111 Congress Avenue
Austin, TX 78701

Attorney Docket No.: 15540-0370006 /18.01127; DS10502

Mail Address
o P.O. Box 1022
Commissioner for Patents Mirmmeapolis, MN 55440-1022
P.O. Box 1450 512472 5070 main
Alexandria, VA 22313-1450 512 320 8935 fax

Presented for filing is a new continuation patent application of:

Inventor(s): RUDOLPH HUBER, WOLFGANG ANDREASCH AND MARTIN HUONKER

Title: METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM
HAVING A DIFFERING BEAM PROFILE CHARACTERISTIC BY A MULTI-
CLAD FIBER

The requirement for a certified copy of the foreign priority document under 37 CFR 1.55 is
satisfied in this application, as the certified copy is contained in the file of the related Application
No. 13/639,401, filed December 20, 2012.

Enclosed are the following papers, including those required to receive a filing date under 37
CFR 1.53(b):

Pages

Specification 14
Claims 5
Abstract 1
Declaration 3
Drawing(s) 5
Enclosures:

— Application Data Sheet, 9 pages.

— Power of Attorney, 2 pages.
Basic Filing Fee $320
Search Fee $700
Examination Fee $800
Total Claims O over 20 0x $100 $0
Independent Claims O over 3 0 x $480 $0
Fee for Multiple Dependent claims $0

Application size fee for each 50 pages over 100
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Commissioner for Patents
November 6, 2023
Page 2

Total Sheets: 25 x .75 - 100/50 = 0x $0

Total Filing fee $1820

No filing fee is being paid now.

I hereby authorize the USPTO to communicate in response to email communications from the
undersigned and practitioners under Customer No. 26161 in accordance with 37 CFR 1.33 and
37 CFR 1.34 concerning any subject matter of this application via email. I understand that a
copy of these communications will be made of record in the application file. (MPEP 502.03).

If this application is considered to be incomplete, or if a telephone conference would otherwise
be helpful, call the undersigned at +1 (512) 226-8108.

Send all correspondence to:

26161
Customer Number

Respectfully submitted,
/Yunbo Guo/

Yunbo Guo
Registration No. 70,538
Enclosures

YYG/cze

24349662.doc
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REGISTERED PRACTITIONERS

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE ]

.
Application Number Unknown
Filing Date Herewith

First Named Inventor

Rudolph Huber

Title
METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM
HAVING A DIFFERING BEAM PROFILE CHARACTERISTIC BY A
MULTI-CLAD FIBER

Art Unit

Examiner Name

Attorney Docket Number

15540-0370006

SIGNATURE of Applicant or Patent Practitioner

Signature NYunbo Guo/ Date (Optional) |November 6, 2023
Name Registration
YunbO GUO Number 70,538

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

& *Total of 1 forms are submitted.

24349661.doc
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POWER OF ATTORNEY BY APPLICANT

| heraby revoke all previous powers of atiomey given in the application identified in gither the altachad transwitial letter or
ihe boxes below.

Application Mumber Filing Dste

{Note: The boxes above may be isff blank If information is provided on the Transmittal.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as miy/our atiorney(s) or agenks), and
o transact all business in the Uniled States Patent and Trademark Office connected therewith for the application referenced in
the attached iransmittal letter, which may be an application fifed afier the date of this power of attorney, or identified above:

25161
OR

i therebyappoint Practitioner(s) named &1 the attached list as my/four attorney(s) or agent{s), and to fransact all business in the
United States Patent and Trademark Office connected therewith for the patent application referenced irt the atiached transmittal
{etter, which may be an application filed after the date of this power of altorney, or identified above.

Please recognize or change the correspondence address for the application identified in the atfached fransmittal
letter to:

B The address assaciated with the above-mentionied Customer Mumber
OR

& The address associated with Customer Number: 26161
OR

Firen or
Individual Name
Address

City | state | Zip
Country
Telophana | Emait |

a am the Applicant {if the Applicant is a juristic entity, list the Applicant name in the box):

. TRUMPF Laser- und Systemtechnik GmbH

D inventorar Joint Inventor (litle not required below)

Legal Representative of & Deceased or Legally Incapacitated Inventor {fitle not reguired betow)

Assignee or Person to Whom the tnvenior s Unider an Obligation to Assign (provide-signer’s iifle if applicant is 3 juristic entity)

Person Who Otherwise Shows Sufficient Proprietary Intsrest (2.g., a petition under 37 CFR 1.48(b)(2) was granied in the
application or is concurrently being fled with this document) {provide sigrer's title if applicant is a juistic entity)

o S?GNATURE of Applicani ¥or Patem

Signc;ure -,r’;?’-, j"'l {.«*“\{{j*‘?’ ,/ Ceo *‘ﬁ;@f&ffﬁf :I? Date (Optccnai)
Rams Harsfowae, Wock, | HeiBaSdaoude,
Title 3 Jeesgs didgent of Paledy =

NOTE: Signaturs - This-form must be signed by the spplicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
cartifications. if more than one applicant, use mulliple forms.

m *Totai of formis arg submitted.

24124342.doc
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

S

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/387,089 11/06/2023 0 15540-0370006 27 4
CONFIRMATION NO. 7969
26161 FILING RECEIPT

FSH3 IGHATDSON .. (80) e

MINNEAPOLIS, MN 55440-1022
Date Mailed: 11/28/2023

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

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

Inventor(s)
Rudolph Huber, Aldingen-Aixheim, GERMANY;
Wolfgang Andreasch, Weinstadt, GERMANY;
Martin Huonker, Dietingen, GERMANY;
Applicant(s)
TRUMPF Laser- und Systemtechnik GmbH, Ditzingen, DE;

Power of Attorney: The patent practitioners associated with Customer Number 26161

Domestic Priority data as claimed by applicant
This application is a CON of 17/552,455 12/16/2021 PAT 11,806,804
which is a DIV of 16/398,362 04/30/2019 PAT 11,215,761
which is a CON of 15/279,781 09/29/2016 PAT 10,281,656
which is a CON of 14/300,138 06/09/2014 PAT 9,482,821
which is a CON of 13/639,401 12/20/2012 PAT 8,781,269
which is a 371 of PCT/EP2011/055484 04/08/2011

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
GERMANY 102010003750.8 04/08/2010 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

page 1 of 4

EX1003, Page 46



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: 11/24/2023

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 18/387,089

Projected Publication Date: To Be Determined - pending completion of Missing Parts.

Non-Publication Request: No

Early Publication Request: No

Title

METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM HAVING A DIFFERING
BEAM PROFILE CHARACTERISTIC BY A MULTI-CLAD FIBER

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: Yes
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 18/387,089
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(3), b), or (©) N/A N/A N/A N/A 320
SEARCH FEE
AT o N/A N/A N/A N/A 700
EXAMINATION FEE
i e N/A N/A N/A N/A 800
;I;g)g?RLSIgS)IMS o7 minus 20= | 7 OR |x 100 700
INDEPENDENT CLAIMS ’ *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 480 480
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 3000
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total g i - =
> (37 CF?{ ?.160)) Minus X = OR X
[m] - - =
E ((ISI;%erRe? .?g(ﬂt)) s x = OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
U1] Total * Minus o = X =
= @7 CF?{ ?.160)) OR |x
% Independent * Minus | ** = M _ OR |x
w (37 CFR 1.16(h}) B
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
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".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
herHi i Pai " aiLd =l L hox in column
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

S

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
18/387,089 11/06/2023 Rudolph Huber 15540-0370006
CONFIRMATION NO. 7969
26161 FORMALITIES LETTER
FISH & RICHARDSON P.C. (BO
.0 BOX 1022 > (AR LA
0C000000064970756

MINNEAPOLIS, MN 55440-1022
Date Mailed: 11/28/2023

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

An application number and filing date have been accorded to the above-identified nonprovisional 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 has not been received.

« The application search fee must be submitted.
+ The application examination fee must be submitted.

« Additional claim fees of $1180 as an undiscounted entity, including any required multiple dependent claim
fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which
fees are due.

« Surcharge as set forth in 37 CFR 1.16(f} has not been received.

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 (including the fees noted above) are as follows. No entity status discount is in effect. If
applicant is qualified for small entity status, a written assertion of small entity status must be submitted to
establish small entity status. (See 37 CFR 1.27). 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.)

« $320 basic filing fee.

+ $160 surcharge.

+ $700 search fee.

+ $800 examination fee.
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$480 for 1 independent claims over 3.

« $700 for 7 total claims over 20.

$(0) previous unapplied payment amount.
+« $3160 TOTAL FEE BALANCE DUE.

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 addressed to:

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

Alexandria VA 22313-1450

REPLY VIA ELECTRONIC FILING

A reply may be submitted via electronic filing only by registered users of the appropriate USPTO patent electronic
filing system and must include:
« A separate document having the document description, "Applicant response to Pre-Exam Formalities
Notice"; and
« the item(s) for which a reply period is set forth above.

For more information about electronic filing, contact the Patent Electronic Business Center (EBC) 1-866-217-9197
or visit htips/fwww. Lisplo.goviebe

NOTE: If the reply is not being submitted electronically, a copy of this notice must be included.

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.

/agizaw/
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United States Patent and Trademark Office

Under Sacretary of Commerce for Intellectual Property and
Director of the United States Pafent and Trademark Office

WELCOMETO THE UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO)

Congratulations on taking the first step to prolect your invention, You can now advertise or mark any products
covered by this application for your invention as “Patent Pending” for as long as this application is pending!

We are here to help you on the rest of your journey.

New to the process? The Patent Basics page will take vou from Contact us:
“What is a patent?” to assistance with the application process. s General information: USPTO Contact Center
= www.usplo.gov/PatentBasics - www.uspto.gev/help

*  Patent Center:
Patent Electronic Business Center
- www.uspto.gov/EBC

Consider cost savings. You might qualify for small entity or
micro entity status, which means a discount on most USPTO
patent fees.
o www,uspto.gov/ EntityStatus = Pre or post-examination: Application Assistance Unit
- www.uspto.gov/PatentAssistance
Become a registered electronic filer {eFiler). You'll gain access

. e - ) ) . \ oe?
to the full capabilities of Patent Center. As a registerad efiler, Want to learn more

vou can electronically view your submission, track the progress * Access our free services all in one spot. Find all of our
of your application, and respond to USPTO correspondence. coniact ceniers, nationwide services, evenis, aducation,

and training.
-~ www.uspto.gov/FreeServices

= www.uspio.gov/NewPatentFilers

Learn how to identify which of your creative ideas might be
intellectual property assets and how to protect them by using
tha USPTO intellectual Property (1P) Identifier.

»  Connect with us on Instagram, Linkedin, Twitter,
Facebook, and YouTube,

° ipidentifier.uspto.gov »  Hear about resources for startups, inventors, and
Wa also provide Pro Se Assistance, support specifically entrapreneurs, as well as our initiatives engaging women,
gearad for independent inventors without an attorney or the military community, and others. These programs offer
agent. Follow the link below, call us at B66-TE7-3R4E, or emnail helpful tips and tricks on identifying and managing your P
prosaassistancecenter@uspto.gov. finding options for funding, and expanding your network to
= www.uspto.gov/ProSePatents support your business.

- www.usplo.gov/startups
Mead help near you? We hava regional offices across the
country, as well as Patent and Trademark Rescurce Centers in
libraries in nearly every state, with specialists standing by 1o - www.uspto.gov/initiatives
help you at no cost.

- www.uspto.gov/inventors

. = We hope you connect with us by subscribing to receive
¢ N . rre . o
www.usplo.gov/locations imporiant notifications by amail.

* www.uspto.gov/ptrc - www.uspto.gov/subscribe

o Vidal_ Ve

Kathi Vidal Derrick Brent
Under Secretary of Commerce for Intellectual Property and Deputy Under Secretary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office Deputy Director of the United States Patent and Trademark Cffice
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Attorney Docket No.: 15540-0370006 / Client Ref: 18.01127; DS10502

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor :  Rudolph Huber Art Unit . Unknown

Application No. . 18/387,089 Examiner : Unknown

Filed - November 6, 2023 Conf No. : 7969

Title . METHOD AND ARRANGEMENT FOR GENERATING A LASER

BEAM HAVING A DIFFERING BEAM PROFILE
CHARACTERISTIC BY A MULTI-CLAD FIBER

MAIL STOP MISSING PARTS
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO NOTICE TO FILE MISSING PARTS OF APPLICATION

In response to the Notice to File Missing Parts of Application under 37 CFR §1.53(b)
dated November 28, 2023, applicant as a large entity submits herewith the following:

X Payment of the basic filing fee of $320;

Payment of the search fee of $700;
Payment of the examination fee of $800; and
Payment of the surcharge of $160 for late filing of the basic filing fee and/or

declaration.

The fees in the amount of $1,980 are being paid with this reply on the USPTO patent
electronic filing system. Apply any necessary charges or credits to Deposit Account 06-1050,
referencing the above attorney docket number.

Respectfully submitted,

Date: 01/19/2024 /Yunbo Guo/
Yunbo Guo, Reg. No. 70,538

Customer Number 26161

Fish & Richardson P.C.
Telephone: +1 (512) 226-8108
Facsimile: (877) 769-7945

24367932.doc

EX1003, Page 58



Attorney's Docket No.: 15540-0370006 / 18.01127; DS10502

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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Application No. . 18/387,089 Examiner : Unknown

Filed - November 6, 2023 Conf. No. : 7969

Title . METHOD AND ARRANGEMENT FOR GENERATING A LASER

BEAM HAVING A DIFFERING BEAM PROFILE
CHARACTERISTIC BY A MULTI-CLAD FIBER

Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Prior to examination, please amend the application as indicated on the following pages.
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Filed : November 6, 2023
Page : 20of7

AMENDMENTS TO THE CLAIMS

This listing of claims replaces all prior versions and listings of claims in the application:

1. —27. (Cancelled).

28.  (New) A system for generating a laser beam with different beam profile characteristics,
the system comprising:

a multi-clad fiber having an inner fiber core and at least one outer ring core; and

a first optical fiber configured to guide a first input laser beam to the multi-clad fiber; and

a second optical fiber configured to guide a second input laser beam to the multi-clad
fiber,

wherein the system is configured to couple at least one of’

the first input laser beam at least into the inner fiber core of the multi-clad fiber, or

the second input laser beam at least into the at least one outer ring core of the multi-
clad fiber.

29. (New) The system of claim 28, wherein the system is configured to couple the first input

laser beam only into the inner fiber core of the multi-clad fiber.

30.  (New) The system of claim 28, wherein the system is configured to couple the second

input laser beam only into the at least one outer ring core of the multi-clad fiber.

31.  (New) The system of claim 28, wherein the multi-clad fiber comprises one or more
claddings respectively around the inner fiber core and the at least one outer ring core, and
wherein the system is configured such that no laser beam is coupled into the one or more

claddings.

32.  (New) The system of claim 28, wherein the multi-clad fiber is configured to have at least

one of:
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the inner fiber core with a diameter of no greater than 200 um,
the at least one outer ring core with a diameter of no greater than 600 um, or
an inner cladding with a thickness of no greater than 10 um, the inner cladding being

between the inner fiber core and the at least one outer ring core.

33.  (New) The system of claim 28, wherein the multi-clad fiber comprises the inner fiber
core with a refractive index nl, a first cladding with a refractive index n2, and an outer ring core
with a refractive index n3, and the first cladding surrounds the inner fiber core and is between the
inner fiber core and the outer ring core, and

wherein n1 =n3 and n1> n2.

34.  (New) The system of claim 33, wherein the multi-clad fiber further comprises a second
cladding surrounding the outer ring core, and
wherein a refractive index n4 of the second cladding is identical to the refractive index of

the first cladding n2.

35. (New) The system of claim 28, wherein the multi-clad fiber comprises two or more outer
ring cores, and the system is configured to couple two or more corresponding input laser beams

into the two or more outer ring cores.

36. (New) The system of claim 28, wherein the system is configured to generate an output

laser beam with a power of at least 1 kW.

37.  (New) The system of claim 28, further comprising a switchable device coupled between
the first and second optical fibers and the multi-clad fiber,

wherein the switchable device is configured to electively couple the first input laser beam
at least into the inner fiber core of the multi-clad fiber and the second input laser beam at least

into the at least one outer ring core of the multi-clad fiber.
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38.  (New) A method of generating a laser beam with different beam profile characteristics,

the method comprising:
guiding a first input laser beam by a first optical fiber to a fiber end of a multi-clad fiber,
wherein the multi-clad fiber has an inner fiber core and at least one outer ring core;
guiding a second input laser beam by a second optical fiber to the fiber end of the multi-
clad fiber;
coupling the first input laser beam and the second input laser beam into the fiber end of
the multi-clad fiber, comprising at least one of:
coupling the first input laser beam at least into the inner fiber core of the multi-clad
fiber, or
coupling the second input laser beam at least into the at least one outer ring core of
the multi-clad fiber; and
generating an output laser beam by interaction of the first input laser beam and the
second input laser beam with the multi-clad fiber, wherein a beam profile characteristic of the
output laser beam differs depending upon the coupling of the first input laser beam and the

second input laser beam into the fiber end of the multi-clad fiber.

39. (New) The method of claim 38, wherein coupling the first input laser beam at least into
the inner fiber core of the multi-clad fiber comprises:

coupling the first input laser beam only into the inner fiber core of the multi-clad fiber.

40. (New) The method of claim 38, wherein coupling the second input laser beam at least
into the at least one outer ring core of the multi-clad fiber comprises:
coupling the second input laser beam only into the at least one outer ring core of the

multi-clad fiber.

41.  (New) The method of claim 38, wherein the multi-clad fiber comprises one or more
claddings respectively around the inner fiber core and the at least one outer ring core, and
wherein coupling the first input laser beam and the second input laser beam into the fiber

end of the multi-clad fiber comprises:
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coupling no laser beam into the one or more claddings.

42, (New) The method of claim 38, wherein the multi-clad fiber comprises an inner cladding
between the inner fiber core and the at least one outer ring core, and
wherein the multi-clad fiber is configured to have at least one of’
the inner fiber core with a diameter of no greater than 200 um,
the at least one outer ring core with a diameter of no greater than 600 um, or

the inner cladding with a thickness of no greater than 10 pm.

43, (New) The method of claim 38, wherein the multi-clad fiber comprises the inner fiber
core with a refractive index nl, a first cladding with a refractive index n2, and an outer ring core
with refractive index n3, and the first cladding surrounds the inner fiber core and is between the
inner fiber core and the outer ring core, and

wherein n1 =n3 and n1> n2.

44, (New) The method of claim 43, wherein the multi-clad fiber further comprises a second
cladding surrounding the outer ring core, and
wherein a refractive index n4 of the second cladding is identical to the refractive index of

the first cladding n2.

45.  (New) The method of claim 38, wherein the multi-clad fiber comprises two or more
outer ring cores, and the method comprises:
coupling two or more corresponding input laser beams into the two or more outer ring

cores.

46.  (New) The method of claim 38, wherein the output laser beam has a power of at least 1

kW.

47. (New) The method of claim 38, wherein coupling the first input laser beam and the

second input laser beam into the fiber end of the multi-clad fiber comprises:
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electively coupling, by a switchable device coupled between the first and second optical
fibers and the fiber end of the multi-clad fiber, one of
the first input laser beam at least into the inner fiber core of the multi-clad fiber and

the second input laser beam at least into the at least one outer ring core of the multi-
clad fiber.
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REMARKS

Applicant asks that all claims be examined in view of the amendment to the claims.
Please apply any necessary charges or credits to Deposit Account 06-1050, referencing

the above attorney docket number.

Respectfully submitted,

Date: 01/19/2024 /Yunbo Guo/
Yunbo Guo, Reg. No. 70,538

Customer Number 26161

Fish & Richardson P.C.
Telephone: +1 (512) 226-8108
Facsimile: (877) 769-7945

24350327.doc
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES
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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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Attorney Docket No.: 15540-0370006 / 18.01127, DSI0502

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named foventor ¢ Rudolph Huber Axt Unit o Unknown
Application No. . 18/387,089 Examiner : Unknown

Filed - November 6, 2023 Conf No. 7969

Title . METHOD AND ARRANGEMENT FOR GENERATING A LASER

BEAM HAVING A DIFFERING BEAM PROFILE
CHARACTERISTIC BY A MULTI-CLAD FIBER

MALL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 C.F.R. § 1.98(a)(2).

This application relies on the earlier filing date of application number 17/552,455, filed
on December 16, 2021, application number 16/398 362, filed on Apnil 30, 2019, application
number 15/279,781, filed on September 29, 2016, application number 14/300,138, filed on hune
9, 2014, and application number 13/639,401, file don December 20, 2012, Under 37 CFR § 1.98
{a){(2) and 37 CFR § 1.98(d}, the carlier application is properly identified and is relted on for an
earlier effective filing date under 35 U.S.C. § 120 and therefore copies of foreign and non-patent
literature documents cited in the earlier application are not provided. Copies of U S, patents and
U.S. patent application publications also are not provided.

This statement is being filed before the receipt of a first action on the merits.
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First Named Dnventor ¢ Rudolph Heber Attorney Docket No.. 13540-0370006 / 18.01127;

Application No. : 15/387 089 DS1G302
Filed : November 6, 2023
Page : 20f2

Apply any necessary charges or credits applicable under 37 CF R § 1.17(p} to deposit
account 06-1050, referencing the above attorney docket number.
Please contact the undersigned if there are any guestions regarding this statemnent.
Respectfully submitted,

Drate: (04/10/2024 [Yunbo Guo/
Yunbo Guo, Reg. No. 70,538

Customer Number 26161

Fish & Richardson P.C.
Telephone: +1{512)226-8108
Facsimile: (877) 769-7945
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Receipt date: 04/10/2024 18/387,08% - GAU: 2874

Attorney Docket No.: 15540-0370006 / 18.01127, DSI0502

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named foventor ¢ Rudolph Huber Axt Unit o Unknown
Application No. . 18/387,089 Examiner : Unknown

Filed - November 6, 2023 Conf No. 7969

Title . METHOD AND ARRANGEMENT FOR GENERATING A LASER

BEAM HAVING A DIFFERING BEAM PROFILE
CHARACTERISTIC BY A MULTI-CLAD FIBER

MALL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 C.F.R. § 1.98(a)(2).

This application relies on the earlier filing date of application number 17/552,455, filed
on December 16, 2021, application number 16/398 362, filed on Apnil 30, 2019, application
number 15/279,781, filed on September 29, 2016, application number 14/300,138, filed on hune
9, 2014, and application number 13/639,401, file don December 20, 2012, Under 37 CFR § 1.98
{a){(2) and 37 CFR § 1.98(d}, the carlier application is properly identified and is relted on for an
earlier effective filing date under 35 U.S.C. § 120 and therefore copies of foreign and non-patent
literature documents cited in the earlier application are not provided. Copies of U S, patents and
U.S. patent application publications also are not provided.

This statement is being filed before the receipt of a first action on the merits.
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Apply any necessary charges or credits applicable under 37 CF R § 1.17(p} to deposit
account 06-1050, referencing the above attorney docket number.
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Respectfully submitted,

Drate: (04/10/2024 [Yunbo Guo/
Yunbo Guo, Reg. No. 70,538

Customer Number 26161

Fish & Richardson P.C.
Telephone: +1{512)226-8108
Facsimile: (877) 769-7945
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Beschreibung

Die Erfindung geht aus von einer Bestrahlungsein-
richtung nach dem Oberbegriff des Patentanspruchs 1.

Es ist bekannt, daB der therapeutische Effekt von La-
serstrahlen auf biologisches Gewebe wellenlingenab-
hingig ist. So l4Bt sich mit einer langwelligeren Laser-
strahlung von 294 ym oder auch 1,32 pm eine vorwie-
gend schneidende Wirkung erzielen, wihrend eine kurz-
welligere Laserstrahlung, z. B. die 1,06 um-Strahlung ei-
nes Neodym-Lasers, eine vorwiegend koagulierende
Wirkung besitzt. Bei dem aus der DE 37 17 142 A1 be-
kannten Bestrahlungsgerit der beanspruchten Art wer-
den die beiden Laserstrahlungen durch eine einzige, um-
schaltbare Laserlichtquelle erzeugt und nacheinander
iiber ein und denselben Quarzlichtleiter zur Applika-
tionsstelle iibertragen. Hiufig miissen jedoch im Opera-
tionsfeld beide Wirkungen gleichzeitig in riumlich von-
einander abgegrenzten Teilzonen, namlich die prazise
kontaktlose Schnittwirkung im Zentrum und der blut-
stillende Koagulationseffekt an den Randflichen der
Schnittstelle, zur Anwendung kommen, was bei diesem
bekannten Gerit nicht méglich ist.

Ferner ist im "Handbook of Optics”, S. 13-7 bis 13-8,
der Zusammenhang zwischen dem Ein- und Auskoppel-
winkel eines Lichtbiindels beziiglich der Langsachse ei-
ner Lichtleitfaser dergestalt beschrieben, daB ein kon-
vergentes Lichtbiindel, dessen Mittelachse nicht koaxial,
sondern schridg geneigt zur Flichennormalen der Faser-
Eintrittsfliche verliuft, am distalen Lichtleiterende
nicht zentralkegelférmig mit axialer Abstrahlcharakte-
ristik, sondern als zur Faserlingsachse koaxialer Ring-
kegel mit zirkumferenzieller Abstrahicharakteristik
austritt.

Aufgabe der Erfindung ist es, die Bestrahlungseinrich-
tung der eingangs genannten Art so auszubilden, da
sich die unterschiedlichen Bestrahlungseffekte der bei-
den Lichtbiindel unter Beibehalt einer einzigen Licht-
leitfaser in jeweils zueinander konzentrischen Teilzonen
der Applikationsstelle unabhingig voneinander und je-
weils individuell dosierbar wahlweise simultan oder
zeitlich nacheinander erzielen lassen, ohne das es ab-
strahlseitig der Lichtleitfaser irgendwelcher selektiv
wirkender Steuer- oder Trennorgane fiir die Lichtbiin-
del bedarf.

Diese Aufgabe wird erfindungsgemiB durch die im
Kennzeichnungsteil des Patentanspruchs 1 angegebe-
nen Merkmale gelést.

ErfindungsgemiB werden aufgrund der besonderen
Ein- und der zueinander koaxialen Auskoppelung der
beiden Lichtbiindel in Verbindung mit der achsgleichen,
zur Applikationsstelle hin konvergenten Lichtfiihrung
abstrahlseitig der Lichtleiterfaser jeweils unabhingig
voneinander individuell steuerbare Bestrahlungswir-
kungen einerseits in einer zentralen und andererseits in
einer diese ringférmig umschlieBenden Teilzone des
Applikationsbereichs mit geringem Bauaufwand erzielt.
Die erfindungsgemiiBe Bestrahlungseinrichtung ist ins-
besondere, aber nicht ausschlieBlich zum kontaktlosen
Schneiden und Koagulieren von biologischem Gewebe
geeignet, wobei die schneidend wirkende Strahlung den
zur Applikationsstelle konvergenten, zentralen Lichtke-
gel und die koagulierend wirkende den hierzu koaxialen
Ringkegel bildet. Hierdurch wird z.B. in der Paren-
chymchirurgie eine optimale Lichtbiindelsteuerung und
-konzentration und eine problemlose, simultane Bedie-
nung im Operationsfeld gewihrleistet.

In weiterer vorteilhafter Ausgestaltung der Erfindung
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besitzen beide Lichtbiindel gemiB Anspruch 1 einen ge-
meinsame Fokuspunkt, wodurch es méglich ist, allein
durch Anderung des Abstands zur Applikationsstelle
beide Lichtbiindel-Einzeleffekte gemeinsam zu verstir-
ken oder abzuschwichen. GemiB einem weiteren, be-
vorzugten Aspekt der Erfindung ist jedoch nach An-
spruch 3 der Fokuspunkt des ringkegelférmig ausge-
koppelten Lichtbiindels von der Fokussiereinrichtung
weiter entfernt als der Fokuspunkt des zentral ausge-
koppelten, so daB sich die beiden Lichtbiindel-Einzelef-
fekte wiederum allein durch Abstandsinderungen ge-
geniiber dem Applikationsbereich und ohne weitere
Steuereingriffe noch erheblich besser dosieren lassen,
derart, daB sich der eine Einzeleffekt verstirkt und
gleichzeitig der andere abschwiicht, wenn der Applika-
tionsbereich relativ zur Fokussiereinrichtung im Be-
reich zwischen den Fokuspunkten der Lichtbiindel be-
wegt wird.

Eine baulich besonders einfache Ausbildung der Fo-
kussiereinrichtung mit voneinander beanstandeten Fo-
kuspunkten wird zweckmiBigerweise dadurch erzielt,
daB als Fokussiereinrichtung gemidB Anspruch4 ein
asphirisches Linsensystem bzw. nach Anspruch5 fiir
Lichtbiindel unterschiedlicher Wellenlingen ein von
beiden Lichtbiindeln durchstrahltes Linsensystem aus
einem Material hoher Farbdispersion vorgesehen ist.
Aus Handhabungsgriinden ist das das distale Lichtlei-
terende und die Fokussiereinrichtung aufnehmende Ge-
hiduseteil gemidB Anspruch 6 vorzugsweise als Fokus-
sier-Handstiick ausgebildet.

Abgesehen von den erwihnten Abstandsinderungen
sind die unterschiedlichen Bestrahlungseffekte der
Lichtbiindel gemaB Anspruch 7 vorzugsweise auch je-
weils individuell dadurch dosierbar, daB die Lichtbiindel
hinsichtlich Strahlungsleistung, Wellenlinge und/oder
Betriebsart verschiedenartig bzw. unabhingig vonein-
ander gesteuert werden.

Zur Erzeugung der beiden Lichtbiindel in Form von
Laserlichtbiindeln unterschiedlicher Wellenlange mit je-
weils individuell steuerbarer Intensitit sind gemaB An-
spruch 8 vorzugsweise zwei getrennte Laserlichtquellen
mit nachgeschalteter einkoppelseitiger Optik oder in
weiterer baulicher Vereinfachung gemiB8 Anspruch9
eine einzige, entsprechend der gewiinschten individuel-
len Dosierung wellenlingenumschaltbare Laserlicht-
quelle mit einem nachgeschalteten, die Laserstrahlung
wellenlingenabhingig auf den jeweiligen Einkoppel-
winkelbereich ablenkenden Prisma vorgesehen, wobei
zum selektiven Ein- und Ausblenden jeden Lichtbiindels
gemidl Anspruch 10 vorzugsweise ein umschaltbares,
optisches Element im Strahlengang der einkoppelseiti-
gen Optik angeordnet ist, wodurch sich auf baulich ein-
fache Weise auch jeder der beiden Bestrahlungseffekte
fiir sich allein zur Anwendung bringen l48t.

Die Erfindung wird nunmehr anhand der in den Figu-
ren schematisch dargesteliten Ausfiilhrungsbeispiele ni-
her beschrieben. Es zeigt

Fig. | eine Bestrahlungseinrichtung zum gleichzeiti-
gen Schneiden (a) und Koagulieren (b) von biologi-
schem Gewebe; und

Fig. 2 die Bestrahlungseinrichtung gemaB Fig. 1 mit
einer modifizierten Laserlichtquelle und einem abge-
wandelten Linsensystem.

GemiB Fig. 1 enthiilt die Bestrahlungseinrichtung ei-
ne flexible Multimode-Lichtleitfaser 2 einschlieBlich ei-
ner Faserhiille 4, sowie ein am distalen Lichtleiterende
angeordnetes Gehiuseteil 6 in Form eines Fokussier-
handstiicks mit einem zentralen, das distale Lichtleiter-
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ende aufnehmenden Hohlraum 8, in dem sich eine als
Linsensystem ausgebildete Fokussiereinrichtung 10 be-
findet.

Auf der senkrecht zur Faser-Lingsachse verlaufen-
den Einkoppel-Stirnfliche 12 sind der Lichtleitfaser 2
innerhalb des in Fig. 1 gestrichelt gezeichneten Akzep-
tanzkegels (Akzeptanzwinkel y) zwei unterschiedliche
Einkoppelwinkelbereiche 14 und 16 zugeordnet, von de-
nen der eine — 14 — durch einen zur Faserlingsachse
koaxialen Innenkege! mit dem halben Scheitelwinkel a
und der zweite — 16 — durch einen zum Innenkegel 14
koaxialen und diesen ringférmig umschlieBenden Au-
Benkegel gebildet wird, welch letzterer von zwei Kegel-
mantelfldchen 18 und 20, die einen gegeniiber dem Win-
kel a stufenweise erhthten Offnungswinkel B) bzw. B2
besitzen, begrenzt wird.

Der schneidende Effekt der Bestrahlungseinrichtung
wird durch ein von einer Laserlichtquelle 22,1 emittier-
tes Lichtbiindel 24 erzeugt, das eine hauptsichlich abla-
tive, vaporisierende Wirkung auf biologisches Gewebe,
also eine Wellenlinge von z. b. 2,94 um besitzt und durch
eine Fokussierlinse 26 innerhalb des Einkoppelwinkel-
bereichs 14 auf die Lichtfaser-Stirnfliche 12 fokussiert
wird, so daB es an der distalen, ebenfalls senkrecht zur
Lichtfaser-Lingsachse verlaufenden Faser-Stirnfliche
28 mit axialer Abstrahlcharakteristik innerhalb eines
dem Einkoppelwinkelbereich 14 geometrisch entspre-
chenden, zentralkegelférmigen Auskoppelwinkelbe-
reichs 30 in den Hohlraum 8 austritt und durch das
Sammellinsensystem 10 in Form eines in Strahlungsrich-
tung konvergenten, zentralen Lichtkegels 32 auf einen
auBerhalb des Gehiuseteils 6 liegenden Fokuspunkt F
fokussiert wird (Fig. 1a).

Um zusétzlich zum schneidenden auch zugleich einen
blutstillenden Effekt durch Gewebekoagulation im
Operationsfeld zu erzielen, ist eine zweite Laserlicht-
quelle 22.2 vorgesehen, die ein hauptsichlich koagulie-
rend wirkendes Lichtbiindel 34 mit einer Wellenlinge
von z. B. 1,06 um erzeugt, welches iiber ein Spiegelsy-
stem 36.1, 36.2 und eine Fokussierlinse 38 in Form eines
innerhalb des zweiten Einkoppelwinkelbereichs 16 lie-
genden Lichtkegels auf die Lichtfaser-Stirnfliche 12 fo-
kussiert wird. Aufgrund der andersartigen Einkoppe-
lung tritt dieses Lichtbiindel 34 am distalen Lichtfase-
rende mit zirkumferenzieller Abstrahlcharakteristik in
einem dem Einkoppelwinkelbereich 16 beziglich der
Flichennormalen der Lichtfaser-Stirnflichen 12 bzw. 28
geometrisch entsprechenden Auskoppelwinkelbereich
40, also in Form des in Fig. 1b kreuzschraffierten Ring-
kegels, in den Hohlraum 8 aus, derart, daB es das Sam-
mellinsensystem 10 radial auBerhalb des zentralen
Lichtbiindels 24 durchdringt und dabei ebenfalls auf den
Fokuspunkt F fokussiert wird, so daB} es einen zum
schneidend wirkenden Zentralkegel 32 koaxialen und
diesen ringformig umschlieBenden AuBenkegel 42 mit
zum Fokalbereich F hin zunehmender Koagulationswir-
kung bildet.

Aufgrund der besonderen, raumlichen Zuordnung der
beiden Laserlichtkegel 32, 42 mit Hilfe des fiir beide
Wellenlingen transparenten, fokussierenden Linsensy-
stems 10 wird somit die schneidend wirkende 2,94 um
Laserstrahlung auf das Zentrum des Operationsfeldes
gelenkt, wihrend die 1,06 um Strahlung den umliegen-
den Randbereich koaguliert, so daB ein prézises kon-
taktloses Schneiden von biologischem Gewebe mit der
zentralen Laserstrahlung 24 bzw. 32 bei gleichzeitiger
Blutstillung durch Koagulation der randseitigen Schnitt-
flichen mit dem Laserstrahlbiindel 34 bzw. 42 moglich
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ist.

Durch eine Anderung des Abstands des Gehiuseteils
6 vom Operationsfeld kénnen der Koagulations- und
der Ablations-Effekt gemeinsam variiert werden. Zur
individuellen Dosierung der beiden Laserlichteffekte
unabhingig voneinander sind die Laserlichtquellen 22.1
und 22.2 hinsichtlich der Betriebsparamenter, z. B. der
Strahlungsleistung, der Betrahlungsdauer oder der Be-
triebsart jeweils einzeln steuerbar. Eine wechselweise
Umschaltung von dem einen auf den anderen Laser-
lichteffekt 1dBt sich nicht nur durch entsprechende
Steuerung der beiden Lichtquellen 22, sondern auch
durch umschaltbare, im Strahlengang der Laserlicht-
biindel 24 und 34 angeordnete, optische Elemente errei-
chen, also etwa eine in den Strahlengang des Lichtbiin-
dels 24 einfahrbare Blende 44 oder den umklappbaren
Spiegel 36.2 des Spiegelsystems 36.1, 36.2.

Die in Fig. 2 gezeigte Bestrahlungseinrichtung unter-
scheidet sich von dem ersten Ausfithrungsbeispiel im
Wesentlichen nur durch eine andere Art des einkoppel-
seitigen Lichterzeugungssystems sowie dadurch, daB die
Lichtbiindel unterschiedliche Fokuspunkte besitzen.
Die dem ersten Ausfithrungsbeispiel entsprechenden
Bauelemente sind daher durch das gleiche Bezugszei-
chen gekennzeichnet. Bei dem Bestrahlungssystem ge-
méB Fig. 2 ist nur eine einzige Lichtquelle 22.3 vorhan-
den, etwa in Form eines Neodym-YAG-Lasers der zwi-
schen zwei unterschiedlichen Wellenlingen, nimlich ei-
ner hauptsichlich schneidend wirkenden Laserstrah-
lung von z. B. 1,32 pm und einer hauptsichlich koagulie-
rend wirkenden Laserstrahlung von z. B. 1,06 um, um-
schaltbar ist. Durch ein dem Laser 22.3 nachgeschaltetes
Prisma 46 wird die Laserstrahlung wellenlingenabhin-
gig abgelenkt, so daB das langweiligere Laser-Lichtbiin-
del 24 in der der Fig. | entsprechenden Weise zentral in
die Faser-Stirnfliche 12 eingekoppelt wird und an dem
distalen Ende des Gehduseteils 6 in Form eines schnei-
dend wirkenden Zentralkegels 32 austritt, wihrend die
am Prisma 46 stirker abgelenkte, kurzwelligere Laser-
strahlung iber einen Spiegel 48 innerhalb des Einkop-
pelwinkelbereichs 16 gemiB Fig. 1 schrig in die Licht-
leitfaser 2 eingekoppelt und am distalen Ende des Ge-
hiuseteils 6 in Form eines den Zentralkegel 32 ringfor-
mig umschlieBenden AuBenkegels 42 abgestrahlt wird.
Durch Verwendung von asphirischen Linsen 10 oder
durch gezielte Ausnutzung der chromatischen Linsen-
fehler mit optischen Materialien hoher Farbdispersion
fur das Linsensystem 10 wird der Fokuspunkt Fy des
AuBenkegels 42 in Strahlungsrichtung vor den Fokus-
punkt F2 des Zentralkegels 32 gelegt. Somit kénnen
durch einfache Variation des Arbeitsabstandes des Ge-
hauseteils 6 vom Operationsfeld innerhalb des Fokusab-
standes e die schneidende Wirkung des zentralen Licht-
biindels 32 und die koagulierende Wirkung des auBen-
liegenden Lichtbiindels 42 gegensinnig zueinander se-
lektiv verandert werden.

Im dbrigen ist die Bau- und Betriebsweise der in
Fig. 2 gezeigten Bestrahlungseinrichtung die gleiche
wie bei dem ersten Ausfihrungsbeispiel.

Patentanspriiche

1. Bestrahlungseinrichtung zum kontaktlosen
Schneiden und Koagulieren von biologischem Ge-
webe mit einer Lichtleitfaser zur Ubertragung ei-
nes ersten, vorwiegend schneidenden und eines
zweiten, vorwiegend koagulierenden Licht-, insbe-
sondere Laserlichtbiindels hoher Intensitiit von ei-
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ner Lichtquelle zu einem Applikationsbereich, da-
durch gekennzeichnet, daB die beiden Lichtbiindel
(24, 34) mit jeweils unterschiedlichen Einkoppel-
winkeln (14, 16) in die Lichtleitfaser (2) eingestrahlt
werden derart, daB das erste Lichtbiindel (24) am
distalen Lichtleiterende innerhalb eines zur Faser-
lingsachse zentralkegelf6rmigen Auskoppelwin-
kelbereichs (30) mit axialer Abstrahlcharakteristik
und das zweite Lichtbiindel (34) koaxial zum ersten
innerhalb eines den Zentralkegel (30) umschlieBen-
den, ringkegelférmigen Auskoppelwinkelbereichs
(40) mit zirkumferenzieller Abstrahicharakteristik
austritt, und daB beide Lichtbiindel durch eine am
distalen Lichtleiterende angeordnete, optische Fo-
kussiereinrichtung (10) unter Beibehalt ihrer zuein-
ander koaxialen, raumlichen Zuordnung (32, 42) auf
den Applikationsbereich (F, Fy, F;) fokussiert wer-
den.

2. Bestrahlungseinrichtung nach Anspruch 1, da-
durch gekennzeichnet, daB beide Lichtbiindel (24,
34) einen gemeinsamen Fokuspunkt (F) im Appli-
kationsbereich besitzen.

3. Bestrahlungseinrichtung nach Anspruch 1, da-
durch gekennzeichnet, daB die Lichtbiindel (23, 34)
in Richtung ihrer gemeinsamen Strahlungsachse
hintereinanderliegende Fokuspunkte (Fy, F2) besit-
zen, wobei der Fokuspunkt (F;) des ringkegelfor-
mig ausgekoppelten, zweiten Lichtbiindels (34) von
der Fokussier-Einrichtung (10) weiter entfernt ist
als der Fokuspunkt (F;) des zentral ausgekoppel-
ten, ersten Lichtbiindels (24).

4, Bestrahlungseinrichtung nach Anspruch 3, da-
durch gekennzeichnet, daB als Fokussier-Einrich-
tung (10) ein von beiden Lichtbiindeln (24, 34)
durchstrahltes asphirisches Linsensystem vorgese-
henist.

5. Bestrahlungseinrichtung nach Anspruch 3, da-
durch gekennzeichnet, daB fiir die Lichtbindel (24,
34) unterschiedlicher Wellenlinge haben und als
Fokussier-Einrichtung (10) ein von beiden Licht-
biindeln durchstrahltes Linsensystem aus einem
Material hoher Farbdispersion vorgesehen ist.

6. Bestrahlungseinrichtung nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet, daB
das das distale Lichtleiterende und die Fokussier-
Einrichtung (10) aufnehmende Gehduseteil (6) als
Fokussierhandstiick ausgebildet ist.

7. Bestrahlungseinrichtung nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet, daB
die Lichtbiindel (24, 34) hinsichtlich Strahlungslei-
stung, Wellenlinge und/oder Betriebsart verschie-
denartig bzw. unabhingig voneinander steuerbar
sind.

8. Bestrahlungseinrichtung nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet, daB
zur gleichzeitigen Erzeugung beider Lichtbiindel
(24, 34) zwei getrennte Laserlichtquellen (22.1, 22.2)
mit unterschiedlichen Wellenldngen und einer ein-
koppelseitigen Optik (26, 36.1, 36.2, 38) zur Einkop-
pelung der Lichtbiindel innerhalb des jeweils vor-
gegebenen Einkoppelwinkelbereichs (14 bzw. 16)
vorgesehen sind.

9. Bestrahlungseinrichtung nach einem der Ansprii-
che 1 —7, dadurch gekennzeichnet, daB eine einzige
Laserlichtquelle (22.3) zur Erzeugung der beiden
Lichtbiindel (24, 34) mit unterschiedlichen Wellen-
lingen und eine einkoppelseitige Optik (46, 48) ein-
schlieBlich eines die Lichtbiindel wellenlingenab-
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6

hingig ablenkenden Prismas (46) vorgesehen sind.
10. Bestrahlungseinrichtung nach einem der vor-
hergehenden Anspriiche, dadurch gekennzeichnet,
daB die einkoppelseitige Optik mindestens ein um-
schaltbares optisches Element (36.2, 44) zum selek-
tiven Ein- und Ausblenden zumindest eines der
Lichtbiindel (24, 34) enthalt.

Hierzu 2 Seite(n) Zeichnungen
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(light or beam or input))
and (subbeam or sub-
beam)

("2020/0310055").URP
N.

("2019/0258009").URP
N.

("2017/0031105").URP
N.

("2015/0293306").URP
N.

("2013/0223792").URP
N.

("20020071647" |
"20020168139" |
"20020172485" |
"20050031261" |
"20060251367" |
"20060263024" |
"20110305249" |
"20130064706" |
"20150217402" |

"20150378184" |

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(USPAT)

(USPAT)

(USPAT)

(USPAT)

(USPAT)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2021/04/15
03:40 PM

2021/04/15
05:17 PM

2021/04/15
05:18 PM

2021/04/15
05:18 PM

2021/04/15
05:18 PM

2021/04/15
05:18 PM

2021/04/15
05:18 PM

2021/04/15
05:19 PM
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"3941670" | "3975082" |
"4475788" | "4575181" |
"5461692" | "56475704" |
"5684642" | "6819815" |
"7372877" | "7379237" |
"7379648" | "7592568" |
"7720340" | "7738166" |
"7809225" | "7839902" |
"7933479" | "8008600" |
"8076632" | "8094370" |
"8326099" | "8456523" |
"8781269" |
"9482821").PN. OR
("10281656").URPN.

L9 43 ("20020071647" | (US-PGPUB; USPAT; |OR ON ON 2021/04/15
"20020168139" | USOCR) 05:19 PM
"20020172485" |
"20050031261" |
"20060251367" |
"20060263024" |
"20130064706" |
"3941670" | "3975082" |
"4475788" | "4575181" |
"5461682" | "5461692" |
"5684642" | "7372877" |
"7379237" | "7379648" |
"7592568" | "7720340" |
"7738166" | "7809225" |
"7839902" | "7933479" |
"8008600" | "8076632" |
"8094370" | "8326099" |
"8456523" |
"8781269").PN. OR
("9482821").URPN.

L10 55 ("20020071647" | (US-PGPUB; USPAT; |OR ON ON 2021/04/15
"20020168139" | USOCR) 05:19 PM
"20020172485" |
"20060251367" |
"20060263024" |
"3941670" | "4475788" |
"4575181" | "5684642" |
"7372877" | "7379237" |
"7379648" | "7720340" |
"7738166" | "7809225" |
"7839902" | "7933479" |
"8076632" | "8094370" |
"8456523").PN. OR
("8781269").URPN.

L11 92 (L3orL4 orL5orL6or |(US-PGPUB; USPAT; |OR ON ON 2021/04/15
L7 or L8 or L9 or L10) [USOCR) 05:19 PM

L12 9 (G02B6/3508 or (US-PGPUB; USPAT; |OR ON ON 2021/04/15
B23K26/067 or USOCR; FPRS; EPO; 05:20 PM
B23K26/064 or JPO; DERWENT;

G02B6/02042 or IBM_TDB)
G02B6/35 or
B23K26/073 or
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L13

L14

L15

L16

186

G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
(((optic$3 near2 fib$3)
or opticalfib$3 or
optical-fib$3 or
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))
and (subbeam or sub-
beam)

(G02B6/3508 or
B23K26/067 or
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
(((optic$3 near2 fib$3)
or opticalfib$3 or
optical-fib$3 or
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and
(subbeam or sub-
beam)).cim.

L12 not L2

((laser adj beam) and
coupl$3 and fiber and

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;

OR

OR

OR

OR

ON

ON

ON

ON

ON 2021/04/15
05:20 PM

ON 2021/04/15
05:22 PM

ON 2021/04/15
05:22 PM

ON 2021/04/15
05:24 PM
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(multiclad or multiclad) |JPO; DERWENT;
and (inner near2 core) |IBM_TDB)
and ((outer or ring)
near2 core) and
(subbeam or sub-beam)
and divid$3).cim.
L17 4 ((laser adj beam) and |(US-PGPUB; USPAT; |OR ON ON 2021/04/15
coupl$3 and fiberand |[USOCR; FPRS; EPO; 05:27 PM
(multiclad or multiclad) |JPO; DERWENT;
and (inner near2 core) |IBM_TDB)
and ((outer or ring)
near2 core) and
(subbeam or sub-beam)
and divid$3 and
different).cim.
L18 59 "8781269" (US-PGPUB; USPAT; |OR ON ON 2021/04/19
USOCR; FPRS; EPO; 10:58 AM
JPO; DERWENT;
IBM_TDB)

L19 1 ("8781269").PN. (US-PGPUB; USPAT; |OR OFF OFF 2021/04/19
USOCR) 10:59 AM

L20 79 (("HUBER") near3 (US-PGPUB; USPAT; |OR ON ON 2021/04/19
("Rudolph™)) OR USOCR; EPO; JPO; 11:01 AM
(("ANDREASCH") DERWENT)
near3 ("Woligang")) OR
("HUONKER") near3
("Martin™))).INV.

L21 54 (("TRUMPF") near3 (USPAT) OR ON ON 2021/04/19
("LASER-") near3 11:01 AM
("UND") near3
("SYSTEMTECHNIK")
near3
("GMBH"))).AS,AANM.

L22 7 (L20 or L21) and (US-PGPUB; USPAT; |OR ON ON 2021/04/19
(((optic$3 near2 fib$3) [USOCR; FPRS; EPO; 11:01 AM
or opticalfib$3 or JPO; DERWENT;
optical-fib$3 or IBM_TDB)
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))

L23 3 ("2019/0258009").URP |(USPAT) OR ON ON 2021/08/28
N. 07:58 PM

L24 1 16/398,362 (US-PGPUB; USPAT; |OR ON ON 2021/08/28

USOCR; FPRS; EPO; 07:58 PM
JPO; DERWENT;
IBM_TDB)

L25 9 (G02B6/3508 or (US-PGPUB; USPAT; |OR ON ON 2021/08/28

B23K26/067 or USOCR; FPRS; EPO; 07:58 PM
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L26 0

L27 3

L28 0

L29 24

L30 47

L31 37

B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
laser and (((optic$3
near2 fib$3) or
opticalfib$3 or optical-
fib$3 or opticfib$3 or
optic-fib$3 or
fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))
and (subbeam or sub-
beam)

("2020/0310055").URP
N.

("2019/0258009").URP
N.

("2017/0031105").URP
N.

("2015/0293306").URP
N.

("2013/0223792").URP
N.

("20020071647" |
"20020168139" |
"20020172485" |
"20050031261" |
"20060251367" |
"20060263024" |
"20110305249" |
"20130064706" |
"20150217402" |
"20150378184" |
"3941670" | "3975082" |
"4475788" | "4575181" |
"5461692" | "5475704" |
"5684642" | "6819815" |
"7372877" | "7379237" |
"7379648" | "7592568" |
"7720340" | "7738166" |
"7809225" | "7839902" |
"7933479" | "8008600" |
"8076632" | "8094370" |
"8326099" | "8456523" |
"8781269" |

JPO; DERWENT;
IBM_TDB)

(USPAT)

(USPAT)

(USPAT)

(USPAT)

(USPAT)

(US-PGPUB; USPAT,;

USOCR)

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2021/08/28
07:58 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM
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L32 43

L33 55

L34 93

L35 10

"9482821").PN. OR
("10281656").URPN.

("20020071647" |
"20020168139" |
"20020172485" |
"20050031261" |
"20060251367" |
"20060263024" |
"20130064706" |
"3941670" | "3975082" |
"4475788" | "4575181" |
"5461682" | "5461692" |
"5684642" | "7372877" |
"7379237" | "7379648" |
"7592568" | "7720340" |
"7738166" | "7809225" |
"7839902" | "7933479" |
"8008600" | "8076632" |
"8094370" | "8326099" |
"8456523" |
"8781269").PN. OR
("9482821").URPN.

("20020071647" |
"20020168139" |
"20020172485" |
"20060251367" |
"20060263024" |
"3941670" | "4475788" |
"4575181" | "5684642" |
"7372877" | "7379237" |
"7379648" | "7720340" |
"7738166" | "7809225" |
"7839902" | "7933479" |
"8076632" | "8094370" |
"8456523").PN. OR
("8781269").URPN.

(L26 or L23 or L28 or
L29 or L30 or L31 or
L32 or L33)

(G02B6/3508 or
B23K26/067 or
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
(((optic$3 near2 fib$3)
or opticalfib$3 or
optical-fib$3 or
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM
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L36

L37

L38

L39

L40

199

(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))
and (subbeam or sub-
beam)

(G02B6/3508 or
B23K26/067 or
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
(((optic$3 near2 fib$3)
or opticalfib$3 or
optical-fib$3 or
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and
(subbeam or sub-
beam)).cim.

L35 not L25

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and
(subbeam or sub-beam)
and divid$3).cim.

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM
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near2 core) and
(subbeam or sub-beam)
and divid$3 and
different).cim.
L41 62 "8781269" (US-PGPUB; USPAT; |OR ON ON 2021/08/28
USOCR; FPRS; EPO; 07:59 PM
JPO; DERWENT;
IBM_TDB)
L42 1 ("8781269").PN. (US-PGPUB; USPAT; |OR OFF OFF 2021/08/28
USOCR) 07:59 PM

L43 80 (("HUBER") near3 (US-PGPUB; USPAT; |OR ON ON 2021/08/28
("Rudolph™)) OR USOCR; EPO; JPO; 07:59 PM
(("ANDREASCH") DERWENT)
near3 ("Woligang")) OR
("HUONKER") near3
("Martin™))).INV.

L44 58 (("TRUMPF") near3 (USPAT) OR ON ON 2021/08/28
("LASER-") near3 07:59 PM
("UND") near3
("SYSTEMTECHNIK")
near3
("GMBH"))).AS,AANM.

L45 7 (L43 or L44) and (US-PGPUB; USPAT; |OR ON ON 2021/08/28
(((optic$3 near2 fib$3) [USOCR; FPRS; EPO; 07:59 PM
or opticalfib$3 or JPO; DERWENT;
optical-fib$3 or IBM_TDB)
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))

L46 18 (L23 or L24 or L250r |(US-PGPUB; USPAT; |OR ON ON 2021/08/28
L26 or L27 or L28 or USOCR; FPRS; EPO; 08:05 PM
L29 or L30 or L31 or JPO; DERWENT;

L32 or L33 or L34 or IBM_TDB)
L35 or L36 or L37 or

L38 or L39 or L40 or

L41 or L42 or L43 or

L44 or L45) and

@pd>"20210419"

L54 7 (("10795090" or (US-PGPUB; USPAT; |OR OFF OFF 2021/08/29
("10197741") or USOCR) 09:36 PM
("9778422") or
("9354402") or
("8992095" or
("8845205") or
("8382382")).PN.

L55 1 ((US-20190258009- (US-PGPUB; USPAT; |OR ON ON 2022/09/19
A1).did. AND USOCR; FIT (AU, AP, 11:41 AM
PGPB.dbnm.) AT, BE, BG, BR, BY,
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CA, CH, CN, CS, CU,
CzZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, Sl, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L56 3 ("2019/0258009").urpn. [(US-PGPUB; USPAT; |OR ON ON 2022/09/19
AND (PGPB |USPT| |USOCR) 11:42 AM
USOC).dbnm.
L57 30 (michelle near2 (US-PGPUB; USPAT; [OR ON ON 2022/09/19
connelly).xp. AND USOCR) 11:43 AM
(beam near2 profile)
L58 21 ("5012069" | "5449881" [(US-PGPUB; USPAT; |OR ON ON 2022/09/19
| "5684642" | "8399803" |USOCR) 11:44 AM
| "9620925" |
"10310201" |
"10807190" |
"20020198622" |
"20060219673" |
"20070170157" |
"20090211700" |
"20110127697" |
"20110240617" |
"20130073071" |
"20130148925" |
"20130223792" |
"20140010508" |
"20150372444" |
"20180147661" |
"20190118299").pn. OR
("11022747").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L59 67 ("2013/0148925").urpn. [(US-PGPUB; USPAT; |OR ON ON 2022/09/19
AND (PGPB |USPT| |USOCR) 11:46 AM
USOC).dbnm.
L60 3 ("2019/0258009").urpn. [(US-PGPUB; USPAT; |OR ON ON 2022/09/19
AND (PGPB |USPT| |USOCR) 11:58 AM
USOC).dbnm.L56
L61 45 ("10281656" OR (US-PGPUB; USPAT) [OR ON ON 2022/09/19
"11215761" OR 12:07 PM
"20020071647" OR
"20020168139" OR
"20020172485" OR
"20050031261" OR
"20060219673" OR
"20060251367" OR
"20060263024" OR
"20110305249" OR
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L62 45

"20130064706" OR
"20130223792" OR
"20150217402" OR
"20150293306" OR
"20150378184" OR
"20170031105" OR
"20190025502" OR
"20190118299" OR
"20190258009" OR
"3941670" OR
"3975082" OR
"4475788" OR
"4575181" OR
"5461692" OR
"5475704" OR
"5684642" OR
"6819815" OR
"7372877" OR
"7379237" OR
"7379648" OR
"7592568" OR
"7720340" OR
"7738166" OR
"7809225" OR
"7839902" OR
"7933479" OR
"8008600" OR
"8076632" OR
"8094370" OR
"8326099" OR
"8456523" OR
"8781269" OR
"8861910" OR
"9482821" OR
"9755739").pn.

("10281656" OR
"11215761" OR
"20020071647" OR
"20020168139" OR
"20020172485" OR
"20050031261" OR
"20060219673" OR
"20060251367" OR
"20060263024" OR
"20110305249" OR
"20130064706" OR
"20130223792" OR
"20150217402" OR
"20150293306" OR
"20150378184" OR
"20170031105" OR
"20190025502" OR
"20190118299" OR
"20190258009" OR
"3941670" OR
"3975082" OR
"4475788" OR

(US-PGPUB; USPAT)

OR

ON

ON

2022/09/19
03:32 PM

09/07/2024 04:00:27 PM
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"4575181" OR
"5461692" OR
"5475704" OR
"5684642" OR
"6819815" OR
"7372877" OR
"7379237" OR
"7379648" OR
"7592568" OR
"7720340" OR
"7738166" OR
"7809225" OR
"7839902" OR
"7933479" OR
"8008600" OR
"8076632" OR
"8094370" OR
"8326099" OR
"8456523" OR
"8781269" OR
"8861910" OR
"9482821" OR
"9755739").pn.

L63 23 ((US-20190258009-A1 |(US-PGPUB: USPAT: |OR ON ON 2022/09/19
OR US-20190118299- |USOCR; FIT (AU, AP, 08:36 PM
A1 OR US- AT, BE, BG, BR, BY,
20180147661-A1 OR  |CA, CH, CN, CS, CU,
US-20150372444-A1 |CZ, DD, DE, DK, EA,
OR US-20130223792- |EE, EP, ES, FI, FR, GB,
A1 OR US- HR, HU, ID, IE, IL, IS,
20130148925-A1 OR  |IT, JP, KR, LT, LU, LV,
US-20060219673-A1 |MA, OA, RU, SU, WO,
OR US-20190025502- |MC, MD, MY, NL, NO,
A1 OR US- NZ, PH, PL, PT, RO,
20170031105-A1 OR  |RS, SE, SG, S, SK,
US-20150293306-A1 |TH, TN, TR, TW, UA,
OR US-20150217402- |VN); FPRS; EPO:;
A1).did. AND JPO: DERWENT;
PGPB.dbnm.) OR ((US- |IBM_TDB)
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
8781269-B2 OR US-
7592568-B2 OR US-
5461692-A).did. AND
USPT.dbnm.)
L65 1 ("20060219673".pn.  |(US-PGPUB) OR ON ON 2022/09/19
09:36 PM
L66 109 (L23 ORL24 ORL25 |(US-PGPUB: USPAT: |OR ON ON 2022/09/20
ORL26 ORL27OR  |USOCR; FPRS; EPO; 11:52 AM
L28 ORL29ORL30  |JPO: DERWENT;
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ORL310ORL320R IBM_TDB)

L33 OR L34 OR L35

OR L36 OR L37 OR

L38 OR L39 OR L40

OR L41 OR L42 OR

L43 OR L44 OR L45)

AND @pd>"20210415"

L67 3 "20060219673" (US-PGPUB; USPAT; |OR ON ON 2023/01/14

USOCR; FIT (AU, AP, 11:38 AM
AT, BE, BG, BR, BY,
CA,CH,CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L68 287 (mov$3 near3 laser) (US-PGPUB; USPAT; |OR ON ON 2023/01/14
SAME (mov$3 near3 USOCR; FIT (AU, AP, 11:59 AM
fib$3) SAME ((rotat$3 |AT, BE, BG, BR, BY,

OR mov$3) near3 (lens |CA, CH, CN, CS, CU,

OR mirror OR microlens |CZ, DD, DE, DK, EA,

OR micromirror OR EE, EP, ES, FI, FR, GB,

micro-lens OR micro- HR, HU, ID, IE, IL, IS,

mirror OR optics)) IT,JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L69 10 (mov$3 near3 laser) (US-PGPUB; USPAT; |OR ON ON 2023/01/14
SAME (mov$3 near3 USOCR; FIT (AU, AP, 12:00 PM
fib$3) SAME ((rotat$3 |AT, BE, BG, BR, BY,

OR mov$3) near3 (lens |CA, CH, CN, CS, CU,
OR mirror OR microlens |CZ, DD, DE, DK, EA,
OR micromirror OR EE, EP, ES, FI, FR, GB,
micro-lens OR micro- HR, HU, ID, IE, IL, IS,
mirror OR optics)) IT,JP, KR, LT, LU, LV,
SAME (angl$3 near3 MA, OA, RU, SU, WO,
inciden$4) MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L70 38 (L2 OR L11) AND (US-PGPUB; USPAT; |OR ON ON 2023/06/26
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L71

L72

L73

196

1114

14

@pd>"20210415"

(L12 ORL13 OR L14
ORL16 OR L17 OR
L22) AND
@pd>"20210415"

(((("HUBER") near3
("Rudolph")) OR
(("ANDREASCH")
near3 ("Woligang")) OR
(("HUONKER") near3
("Martin"))).INV.) OR
(((("TRUMPF") near3
("LASER-") near3
("UND") near3
("SYSTEMTECHNIK")
near3
("GMBH"))).AS,AANM.)

L25 AND
@pd>"20210828"

USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,

OR

OR

OR

ON

ON

ON

07:55 AM

ON 2023/06/26
07:58 AM

ON 2023/06/26
08:01 AM

ON 2023/06/26
08:01 AM

09/07/2024 04:00:27 PM
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NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L74 92613 (G02B6/3508 OR (US-PGPUB; USPAT; |OR ON ON 2023/06/26
B23K26/067 OR USOCR; FIT (AU, AP, 08:02 AM
B23K26/064 OR AT, BE, BG, BR, BY,

G02B6/02042 OR CA,CH,CN, Cs, CU,
G02B6/35 OR CZ, DD, DE, DK, EA,
B23K26/073 OR EE, EP, ES, FI, FR, GB,
G02B6/03644 OR HR, HU, ID, IE, IL, IS,
G02B6/262 OR IT, JP, KR, LT, LU, LV,
G02B6/4206 OR MA, OA, RU, SU, WO,
G02B6/4296).cpc. MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L75 11 L72 AND ((((laser OR |(US-PGPUB; USPAT; [OR ON ON 2023/06/26
light OR optic$3 OR USOCR; FIT (AP, AT, 08:04 AM
photonic) near3 ((beam (AU, BE, BG, BR, BY,

OR spot) near2 CA, CH,CN, CSs, CU,
profile))) AND (((optic$3 |CZ, DD, DE, DK, EA,
near2 fib$3) OR EE, EP, ES, FI, FR, GB,
opticalfib$3 OR optical- [HR, HU, ID, IE, IL, IS,
fib$3 OR opticfib$3 OR [IT, JP, KR, LT, LU, LV,
optic-fib$3 OR MA, MC, MD, MY, NL,
fibreoptic$3 OR fibre- NO, NZ, OA, PH, PL,
optic$3 OR fiberoptic$3 [PT, RO, RS, RU, SE,
OR fiber-optic$3) SAME |SG, SlI, SK, SU, TH,
(multi-clad OR multiclad [TN, TR, TW, UA, VN,
OR multicore OR multi- {WO); FPRS; EPO;
core OR (multiple ADJ |JPO; DERWENT;
core) OR (plural$3 IBM_TDB)

near2 core))) AND

(divid$3 WITH (light OR

beam OR input)) AND

(subbeam OR sub-

beam))

L76 32 L74 AND ((((laser OR |(US-PGPUB; USPAT; [OR ON ON 2023/06/26

light OR optic$3 OR USOCR; FIT (AP, AT, 08:05 AM
photonic) near3 ((beam (AU, BE, BG, BR, BY,
OR spot) near2 CA, CH,CN, CSs, CU,
profile))) AND (((optic$3 |CZ, DD, DE, DK, EA,
near2 fib$3) OR EE, EP, ES, FI, FR, GB,
opticalfib$3 OR optical- [HR, HU, ID, IE, IL, IS,
fib$3 OR opticfib$3 OR [IT, JP, KR, LT, LU, LV,
optic-fib$3 OR MA, MC, MD, MY, NL,
fibreoptic$3 OR fibre- NO, NZ, OA, PH, PL,
optic$3 OR fiberoptic$3 [PT, RO, RS, RU, SE,
OR fiber-optic$3) SAME |SG, SlI, SK, SU, TH,
(multi-clad OR multiclad [TN, TR, TW, UA, VN,
OR multicore OR multi- {WO); FPRS; EPO;
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core OR (multiple ADJ [JPO; DERWENT,;
core) OR (plural$3 IBM_TDB)
near2 core))) AND
(divid$3 WITH (light OR
beam OR input)) AND
(subbeam OR sub-
beam))
L77 396 L46 AND (US-PGPUB; USPAT; |OR ON ON 2023/06/26
@pd>"20210828" USOCR; FIT (AU, AP, 08:07 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L78 5 ("11806804" (USPAT) OR ON ON 2024/09/07
"11215761" "10281656" 12:21 PM
"9482821"
"8781269").pn.
L79 1 ("20060219673").pn. (US-PGPUB; USPAT) |OR ON ON 2024/09/07
12:36 PM
L80 52 ("2006/0219673").urpn. |(US-PGPUB; USPAT; |OR ON ON 2024/09/07
AND (PGPB |USPT| [USOCR) 12:37 PM
USOC).dbnm.
L81 6 ("2013180295").pn. (US-PGPUB; USPAT; |OR ON ON 2024/09/07
USOCR; FIT (AU, AP, 12:42 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L82 40 (Artificial Intelligence) |(US-PGPUB; USPAT; |OR ON ON 2024/09/07
More like doc: USOCR; FIT (AU, AP, 12:43 PM
JP-2013180295-A AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(JP-2013176800-A OR |CZ, DD, DE, DK, EA,
WO-2013133128-A1 EE, EP, ES, FI, FR, GB,
OR TW-201825217-A |HR, HU, ID, IE, IL, IS,
OR JP-2020513325-A |IT, JP, KR, LT, LU, LV,
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L83 34

OR US-11022747-B2
OR EP-3551372-A1 OR
US-20190383998-A1
OR WO-2010123068-
A1 OR JP-6887502-B2
OR TW-1758365-B OR
JP-W02010123068-A1
OR EP-3551372-B1 OR
KR-102636850-B1 OR
KR-20190093622-A OR
CN-110087817-A OR
CN-110087817-B OR
JP-2018043256-A OR
JP-5639046-B2 OR JP-
2018043257-A OR WO-
2012063348-A1).did.

((US-20190258009-A1
OR US-20190118299-
A1 OR US-
20180147661-A1 OR
US-20150372444-A1
OR US-20130223792-
A1 OR US-
20130148925-A1 OR
US-20060219673-A1
OR US-20190025502-
A1 OR US-
20170031105-A1 OR
US-20150293306-A1
OR US-20150217402-
A1 OR US-
20220179153-A1 OR
US-20200310055-A1
OR US-20190383998-
A1).did. AND
PGPB.dbnm.) OR ((US-
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
8781269-B2 OR US-
7592568-B2 OR US-
5461692-A OR US-
11351633-B2).did. AND
USPT.dbnm.) OR ((JP-
3645013-B2 OR CN-
113568089-B OR KR-
102498030-B1 OR KR-
102636850-B1 OR EP-
3551372-B1).did. AND
FTDB.dbnm.) OR ((DE-
102010003750-A1).did.

MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON 2024/09/07
12:45 PM

09/07/2024 04:00:27 PM
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L84

L85

L86

L87

52

97

34

61

AND DWPI.dbnm.) OR
((JP-2013180295-
A).did. AND
JPAB.dbnm.)

("2006/0219673").urpn.
AND (PGPB | USPT |
USOC).dbnm.

(outer near2 core) AND
connelly.xp.

((US-20190258009-A1
OR US-20190118299-
A1 OR US-
20180147661-A1 OR
US-20150372444-A1
OR US-20130223792-
A1 OR US-
20130148925-A1 OR
US-20060219673-A1
OR US-20190025502-
A1 OR US-
20170031105-A1 OR
US-20150293306-A1
OR US-20150217402-
A1 OR US-
20220179153-A1 OR
US-20200310055-A1
OR US-20190383998-
A1).did. AND
PGPB.dbnm.) OR ((US-
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
8781269-B2 OR US-
7592568-B2 OR US-
5461692-A OR US-
11351633-B2).did. AND
USPT.dbnm.) OR ((JP-
3645013-B2 OR CN-
113568089-B OR KR-
102498030-B1 OR KR-
102636850-B1 OR EP-
3551372-B1).did. AND
FTDB.dbnm.) OR ((DE-
102010003750-A1).did.
AND DWPI.dbnm.) OR
((JP-2013180295-
A).did. AND
JPAB.dbnm.)

("3777150" | "4467168"
| "5028118" | "5220149"

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/09/07
12:47 PM

2024/09/07
12:51 PM

2024/09/07
12:56 PM

2024/09/07
12:57 PM
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| "5231464" | "5237150"
| "5469292" | "5570384"
| "5609781" | "5684617"
| "5747771" | "5877890"
| "5956447" | "6018533"
| "6118097" | "6288363"
| "6288835" | "6376797"
| "6423928" | "6487340"
| "6614975" | "6687046"
| "7215858" | "7259907"
| "20020080832" |
"20020088784" |
"20020153360" |
"20020181512" |
"20040104202").pn. OR
("7592568").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L88 14 ("3833992") pn. (US-PGPUB; USPAT: |OR ON ON 2024/09/07
USOCR; FIT (AU, AP, 12:59 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)
L89 14 ("1580865").pn. (US-PGPUB; USPAT: |OR ON ON 2024/09/07
USOCR; FIT (AP, AT, 01:01 PM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)
L90 2 ("3941670" (USPAT) OR ON ON 2024/09/07
"3975082").pn. 01:01 PM
L91 11 ("4200587").pn. (US-PGPUB; USPAT: |OR ON ON 2024/09/07
USOCR; FIT (AU, AP, 01:02 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
09/07/2024 04:00:27 PM Page 18 of 29

Workspace: 16398362

MC
EX1003, Page 157




Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:;
JPO: DERWENT;
IBM_TDB)

L92 8 ("2009155536").pn. (US-PGPUB; USPAT: |OR ON ON 2024/09/07
USOCR; FIT (AU, AP, 01:03 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:;
JPO: DERWENT;
IBM_TDB)

L93 35 ((US-20190258009-A1 |(US-PGPUB: USPAT: |OR ON ON 2024/09/07
OR US-20190118299- |USOCR; FIT (AU, AP, 01:04 PM
A1 OR US- AT, BE, BG, BR, BY,
20180147661-A1 OR  |CA, CH, CN, CS, CU,
US-20150372444-A1 |CZ, DD, DE, DK, EA,
OR US-20130223792- |EE, EP, ES, FI, FR, GB,
A1 OR US- HR, HU, ID, IE, IL, IS,
20130148925-A1 OR  |IT, JP, KR, LT, LU, LV,
US-20060219673-A1 |MA, OA, RU, SU, WO,
OR US-20190025502- |MC, MD, MY, NL, NO,
A1 OR US- NZ, PH, PL, PT, RO,
20170031105-A1 OR  |RS, SE, SG, S, SK,
US-20150293306-A1 |TH, TN, TR, TW, UA,
OR US-20150217402- |VN); FPRS; EPO:;

A1 OR US- JPO: DERWENT;
20220179153-A1 OR  |IBM_TDB)
US-20200310055-A1
OR US-20190383998-
A1).did. AND
PGPB.dbnm.) OR ((US-
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
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8781269-B2 OR US-
7592568-B2 OR US-
5461692-A OR US-
11351633-B2).did. AND
USPT.dbnm.) OR ((JP-
3645013-B2 OR CN-
113568089-B OR KR-
102498030-B1 OR KR-
102636850-B1 OR EP-
3551372-B1).did. AND
FTDB.dbnm.) OR ((DE-
102010003750-A1).did.
AND DWPI.dbnm.) OR
((JP-2013180295-
A).did. AND
JPAB.dbnm.) OR ((DE-
3833992-C2).did. AND
FPRS.dbnm.)

L94 40 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/09/07
More like doc: USOCR; FIT (AU, AP, 01:04 PM
JP-2013180295-A AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(JP-2013176800-A OR |CZ, DD, DE, DK, EA,
WO-2013133128-A1 EE, EP, ES, FI, FR, GB,
OR TW-201825217-A |HR, HU, ID, IE, IL, IS,
OR JP-2020513325-A |IT, JP, KR, LT, LU, LV,
OR US-11022747-B2 MA, OA, RU, SU, WO,
OR EP-3551372-A1 OR|MC, MD, MY, NL, NO,
US-20190383998-A1 NZ, PH, PL, PT, RO,
OR WO0-2010123068- |RS, SE, SG, SI, SK,

A1 OR JP-6887502-B2 [TH, TN, TR, TW, UA,
OR TW-1758365-B OR |VN); FPRS; EPO;
JP-W02010123068-A1 [JPO; DERWENT;
OR EP-3551372-B1 OR(IBM_TDB)
KR-102636850-B1 OR

KR-20190093622-A OR

CN-110087817-A OR

CN-110087817-B OR

JP-2018043256-A OR

JP-5639046-B2 OR JP-

2018043257-A OR WO-
2012063348-A1).did.

L95 3856 ((optic$3 near2 fib$3) (US-PGPUB; USPAT; |OR ON ON 2024/09/07
WITH ((ring OR outer) |USOCR; FIT (AU, AP, 01:39 PM
near2 core)) SAME AT, BE, BG, BR, BY,
((radius OR diameter) |CA, CH, CN, CS, CU,
WITH (microns OR CZ, DD, DE, DK, EA,
micrometers OR ym)) EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
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IBM_TDB)

L96 475 ((optic$3 near2 fib$3) [(USPAT) OR ON ON 2024/09/07
WITH ((ring OR outer) 01:40 PM
near2 core)) SAME
((radius OR diameter)

WITH (microns OR
micrometers OR ym))

L97 223 ((optic$3 near2 fib$3) [(USPAT) OR ON ON 2024/09/07
WITH ((ring OR outer) 01:40 PM
near2 core)) SAME
((radius OR diameter)

WITH (microns OR

micrometers OR ym))

AND @pd<"20110101"

L98 55 "4200587" (USPAT) OR ON ON 2024/09/07
03:22 PM
L99 11 ("4200587").pn. (US-PGPUB; USPAT; |OR ON ON 2024/09/07

USOCR; FIT (AU, AP, 03:22 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L100 36 ((US-20190258009-A1 |(US-PGPUB; USPAT; |OR ON ON 2024/09/07
OR US-20190118299- |USOCR; FIT (AU, AP, 03:25 PM
A1 OR US- AT, BE, BG, BR, BY,
20180147661-A1 OR |CA, CH, CN, CS, CU,

US-20150372444-A1 CZ, DD, DE, DK, EA,
OR US-20130223792- |EE, EP, ES, FI, FR, GB,
A1 OR US- HR, HU, ID, IE, IL, IS,
20130148925-A1 OR [IT, JP, KR, LT, LU, LV,
US-20060219673-A1 MA, OA, RU, SU, WO,
OR US-20190025502- |MC, MD, MY, NL, NO,
A1 OR US- Nz, PH, PL, PT, RO,
20170031105-A1 OR |RS, SE, SG, SI, SK,
US-20150293306-A1 TH, TN, TR, TW, UA,
OR US-20150217402- |VN); FPRS; EPO;
A1 OR US- JPO; DERWENT;
20220179153-A1 OR  |IBM_TDB)
US-20200310055-A1
OR US-20190383998-
A1).did. AND
PGPB.dbnm.) OR ((US-
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
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L101

L102

L103

258

271

82

9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
8781269-B2 OR US-
7592568-B2 OR US-
5461692-A OR US-
11351633-B2 OR US-
7773845-B2).did. AND
USPT.dbnm.) OR ((JP-
3645013-B2 OR CN-
113568089-B OR KR-
102498030-B1 OR KR-
102636850-B1 OR EP-
3551372-B1).did. AND
FTDB.dbnm.) OR ((DE-
102010003750-A1).did.
AND DWPI.dbnm.) OR
((JP-2013180295-
A).did. AND
JPAB.dbnm.) OR ((DE-
3833992-C2).did. AND
FPRS.dbnm.)

(L70ORL710ORL72
OR L73) AND
@pd>"20230626"

(L756 ORL76 OR L77)
AND @pd>"20230626"

laser AND ((optic$2

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;

OR

OR

OR

ON

ON

ON

ON 2024/09/07
03:29 PM

ON 2024/09/07
03:32 PM

ON 2024/09/07
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L106

L107

L109

21

near2 fib$2) OR
opticalfib$2 OR optical-
fib$2 OR opticfib$3 OR
optic-fib$3 OR
fibreoptic$2 OR
fiberoptic$2 OR fibre-
optic$2 OR fiber-
optic$2) SAME ((inner
ORinside OR first OR
primary OR center OR
central OR centre)
near2 core) AND ((outer
OR outside OR radial$2
OR secondary OR
peripheal OR second)
near2 core) AND ((inner
ORinside OR first OR
primary OR center OR
central OR centre)
near2 clad$4) AND
((outer OR outside OR
radial$2 OR secondary
OR peripheal OR
second) near2 clad)
AND ((coupl$3 WITH
(first near2 (beam OR
ray OR light OR input
OR wavelength))) WITH
((inner OR inside OR
first OR primary OR
center OR central OR
centre) near2 core))
AND ((coupl$3 WITH
(second near2 (beam
OR ray OR light OR
input OR wavelength)))
WITH ((outer OR
outside OR radial$2 OR
secondary OR
peripheal OR second)
near2 core))

(("3940670" "3975082"
"4475788" "4575181"
"5461692" "5475704"
"5684642" "6819815"
"7373877" "7379237"
"7379648" "7592568"
"7720340" "7738166"
"7809225"
"7839902").pn.)

("7933479" "8008600"
"8076632" "8094370"
"8326099" "8456523"
"8781269" "8861910"
"9482821"
"9755739").pn.

(("10281656"

USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(USPAT)

(USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

03:38 PM

ON 2024/09/07
03:44 PM

ON 2024/09/07
03:45 PM

ON 2024/09/07

09/07/2024 04:00:27 PM
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"11215761" "11806804" 03:47 PM
"20020071647"
"20020168139"
"20020172485"
"20050031261"
"20060219673"
"20060251367"
"20060263024"
"20110305249"
"20130064706"
"20130223792"
"20150217402"
"20150293306"
"20150378184"
"20170031105"
"20190025502"
"20190118299"
"20190258009"
"20220179153").pn.)

L110 81 ("3833993" "4200587" |(FIT (AU, AP, AT, BE, |OR ON ON 2024/09/07
"0362466" "2284892" |BG, BR, BY, CA, CH, 03:49 PM
"2499689" "100750511" |CN, CS, CU, CZ, DD,

"2009155536" DE, DK, EA, EE, EP,

"2010009101").pn. ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT)

L111 38 ((US-20190258009-A1 |(US-PGPUB; USPAT; |OR ON ON 2024/09/07
OR US-20190118299- |USOCR; FIT (AU, AP, 03:53 PM
A1 OR US- AT, BE, BG, BR, BY,
20180147661-A1 OR  |CA, CH, CN, CS, CU,

US-20150372444-A1  |CZ, DD, DE, DK, EA,
OR US-20130223792- |EE, EP, ES, FI, FR, GB,
A1 OR US- HR, HU, ID, IE, IL, IS,
20130148925-A1 OR  |IT, JP, KR, LT, LU, LV,
US-20060219673-A1  |MA, OA, RU, SU, WO,
OR US-20190025502- |MC, MD, MY, NL, NO,
A1 OR US- NZ, PH, PL, PT, RO,
20170031105-A1 OR  |RS, SE, SG, S, SK,
US-20150293306-A1  |TH, TN, TR, TW, UA,
OR US-20150217402- |VN): FPRS; EPO;
A1 OR US- JPO; DERWENT;
20220179153-A1 OR  |IBM_TDB)
US-20200310055-A1
OR US-20190383998-
A1).did. AND
PGPB.dbnm.) OR ((US-
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
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9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
8781269-B2 OR US-
7592568-B2 OR US-
5461692-A OR US-
11351633-B2 OR US-
7773845-B2).did. AND
USPT.dbnm.) OR ((JP-
3645013-B2 OR CN-
113568089-B OR KR-
102498030-B1 OR KR-
102636850-B1 OR EP-
3551372-B1).did. AND
FTDB.dbnm.) OR ((DE-
102010003750-A1 OR
DE-4200587-C1).did.
AND DWPI.dbnm.) OR
((JP-2013180295-
A).did. AND
JPAB.dbnm.) OR ((DE-
3833992-C2 OR DE-
3833993-A1).did. AND

FPRS.dbnm.)
L112 7 L111 AND (US-PGPUB; USPAT; |OR ON ON 2024/09/07
@pd<"20100408" USOCR; FIT (AU, AP, 03:54 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
PE2E SEARCH - Search History (Interference)
Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N47 9 (G02B6/3508 or (US-PGPUB; USPAT) |OR ON ON 2021/08/28
B23K26/067 or 08:05 PM
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
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N48

N49

10

194

laser and (((optic$3
near2 fib$3) or
opticalfib$3 or optical-
fib$3 or opticfib$3 or
optic-fib$3 or
fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))
and (subbeam or sub-
beam)

(G02B6/3508 or
B23K26/067 or
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
(((optic$3 near2 fib$3)
or opticalfib$3 or
optical-fib$3 or
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))
and (subbeam or sub-
beam)

(G02B6/3508 or
B23K26/067 or
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
(((optic$3 near2 fib$3)
or opticalfib$3 or
optical-fib$3 or
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

ON

ON

ON

ON

2021/08/28
08:05 PM

2021/08/28
08:05 PM

09/07/2024 04:00:27 PM
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N50

N51

N52

N53

N54

N55

194

29

11

or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and
(subbeam or sub-
beam)).cim.

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and
(subbeam or sub-beam)
and divid$3).cim.

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and
(subbeam or sub-beam)
and divid$3 and
different).cim.

(N48 or N48 or N49 or
N50 or N51 or N52)

(N48 OR N48 OR N49
OR N50 OR N51 OR
N52) AND
@pd>"20210415"

((G02B6/3508 OR
B23K26/067 OR
B23K26/064 OR
G02B6/02042 OR
G02B6/35 OR
B23K26/073 OR
G02B6/03644 OR
G02B6/262 OR
G02B6/4206 OR
G02B6/4296).cpc.)
AND ((((laser OR light
OR optic$3 OR
photonic) near3 ((beam
OR spot) near2
profile))) AND (((optic$3
near2 fib$3) OR
opticalfib$3 OR optical-
fib$3 OR opticfib$3 OR

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2021/08/28
08:06 PM

2021/08/28
08:06 PM

2021/08/28
08:06 PM

2021/08/28
08:08 PM

2022/09/20
11:50 AM

2023/06/26
08:05 AM

09/07/2024 04:00:27 PM
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N56

N&7

N58

N59

14

13

17

37

optic-fib$3 OR
fibreoptic$3 OR fibre-
optic$3 OR fiberoptic$3
OR fiber-optic$3) SAME
(multi-clad OR multiclad
OR multicore OR multi-
core OR (multiple ADJ
core) OR (plural$3
near2 core))) AND
(divid$3 WITH (light OR
beam OR input)) AND
(subbeam OR sub-
beam))

((((laser OR light OR
optic$3 OR photonic)
near3 ((beam OR spot)
near2 profile))) AND
(((optic$3 near2 fib$3)
OR opticalfib$3 OR
optical-fib$3 OR
opticfib$3 OR optic-
fib$3 OR fibreoptic$3
OR fibre-optic$3 OR
fiberoptic$3 OR fiber-
optic$3) SAME (multi-
clad OR multiclad OR
multicore OR multi-core
OR (multiple ADJ core)
OR (plural$3 near2
core))) AND (divid$3
WITH (light OR beam
OR input)) AND
(subbeam OR sub-
beam))

(N47 OR N48 OR N49
OR N50 OR N51 OR
N52) AND
@pd>"20220920"

(N55 OR N56 OR N57)
AND @pd>"20230626"

laser AND ((optic$2
near2 fib$2) OR
opticalfib$2 OR optical-
fib$2 OR opticfib$3 OR
optic-fib$3 OR
fibreoptic$2 OR
fiberoptic$2 OR fibre-
optic$2 OR fiber-
optic$2) SAME ((inner
ORinside OR first OR
primary OR center OR
central OR centre)
near2 core) AND ((outer
OR outside OR radial$2
OR secondary OR
peripheal OR second)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/06/26
08:06 AM

2023/06/26
08:36 AM

2024/09/07
03:27 PM

2024/09/07
03:41 PM

09/07/2024 04:00:27 PM
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near2 core) AND ((inner
ORinside OR first OR
primary OR center OR
central OR centre)
near2 clad$4) AND
((outer OR outside OR
radial$2 OR secondary
OR peripheal OR
second) near2 clad)
AND ((coupl$3 WITH
(first near2 (beam OR
ray OR light OR input
OR wavelength))) WITH
((inner OR inside OR
first OR primary OR
center OR central OR
centre) near2 core))
AND ((coupl$3 WITH
(second near2 (beam
OR ray OR light OR
input OR wavelength)))
WITH ((outer OR
outside OR radial$2 OR
secondary OR
peripheal OR second)
near2 core))
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Notice of Pre-AIA or AIA Status

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

under the first inventor to file provisions of the AlA.
Priority

Receipt is acknowledged of certified copies of papers required by 37 CFR 1.55 in

parent application 13/639,401.
Information Disclosure Statement

The prior art documents submitted by applicant in the Information Disclosure
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the attached copy of form PTO-1449).
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claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The filing of a terminal disclaimer by itself is not a complete reply to a
nonstatutory double patenting (NSDP) rejection. A complete reply requires that the
terminal disclaimer be accompanied by a reply requesting reconsideration of the prior
Office action. Even where the NSDP rejection is provisional the reply must be complete.
See MPEP § 804, subsection I.B.1. For a reply to a non-final Office action, see 37 CFR
1.111(a). For a reply to final Office action, see 37 CFR 1.113(c). A request for
reconsideration while not provided for in 37 CFR 1.113(c) may be filed after final for

consideration. See MPEP §§ 706.07(e) and 714.13.
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The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The actual filing date of the
application in which the form is filed determines what form (e.g., PTO/SB/25,
PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal
Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately
upon submission. For more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/apply/applying-online/eterminal-disclaimer.

Claims 28-33, 36, 38-43, and 46 are rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 1 and 2 of U.S. Patent No.
10,281,565 B2. Although the claims at issue are not identical, they are not
patentably distinct from each other because claims 1 and 2 of U.S. Patent No.
10,281,565 B2 at least disclose or suggest all of the limitations of claims 28-33,
36, 38-43, and 46.

Regarding claim 28; U.S. Patent No. 10,281,656 B2 claims a system for
generating a laser beam with different beam profile characteristics (the elements of the
system are obvious since the method involves the use of the elements; see claims 1
and 2 of U.S. Patent No. 10,281,656 B2), the system comprising:

e a multi-clad fiber (optical fiber having an inner fiber core and outer ring
core, wherein multi-clad is inherent to a fiber having an inner core and an
outer ring core, wherein each core is inherently surrounded by a clad,
thereby forming a multi-clad fiber; the examiner notes that an outer layer

of air may be considered an air-clad; should applicant disagree that the
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multiple cladding layers are inherent to the fiber having an inner fiber core
and an outer ring core, then the examiner notes that one of ordinary skill in
the art would have found it obvious to form the multiple cladding layers to
confine light within the cores, as this is elementary in the art) having

o an inner fiber core (inner fiber core) and

o at least one outer ring core (outer ring core); and

o afirst optical fiber (first optical input fiber; see claim 1 of U.S. 10,281,656
B2) configured to guide a first input laser beam (first input laser beam) to
the multi-clad fiber (optical fiber having an inner fiber core and an outer
ring core); and

e a second optical fiber (second optical input fiber; see claim 2 of U.S.
10,281,656) configured to guide a second input laser beam to the multi-
clad fiber (optical fiber having an inner fiber core and an outer ring core),

e wherein the system is configured to couple at least one of:

o the first input laser beam (first input laser beam) at least into the
inner fiber core of the multi-clad fiber (coupling the first input beam
to the inner fiber core only; see claim 1 of U.S. 10,281,656), or

o the second input laser beam (second input laser beam) at least into
the at least one outer ring core of the multi- clad fiber (coupling the
second input beam into the outer ring core only; see claim 1 of U.S.

10,281,656).
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Regarding claim 38; claims 1 and 2 of U.S. 10,281,656 B2 discloses a method of
generating a laser beam with different beam profile characteristics, the method
comprising (see claims 1 and 2):

e guiding a first input laser beam (first input laser beam; sees claim 1 and 2
of U.S. 10,281,656 B2) by a first optical fiber (first optical input fiber; see
claim 2 of U.S. 10,281,656 B2) to a fiber end of a multi-clad fiber (optical
fiber having an inner fiber core and outer ring core, wherein multi-clad is
inherent to a fiber having an inner core and an outer ring core, wherein
each core is inherently surrounded by a clad, thereby forming a multi-clad
fiber; the examiner notes that an outer layer of air may be considered an
air-clad; should applicant disagree that the multiple cladding layers are
inherent to the fiber having an inner fiber core and an outer ring core, then
the examiner notes that one of ordinary skill in the art would have found it
obvious to form the multiple cladding layers to confine light within the
cores, as this is elementary in the art), wherein the multi-clad fiber has an
inner fiber core (inner fiber core) and at least one outer ring core (outer
ring core);

e guiding a second input laser beam (second input laser beam (see claims 1
and 2 of U.S. Patent No. 10,281,656 B2) by a second optical fiber (second
input optical fiber (see claim 2 of U.S. Patent 10,281,656 B2) to the fiber
end of the multi-clad fiber;

e coupling the first input laser beam (first input laser beam) and the second

input laser beam (second input laser beam) into the fiber end of the multi-
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clad fiber (optical fiber having an inner fiber core and an outer ring core),
comprising at least one of:
o coupling the first input laser beam at least into the inner fiber core
of the multi-clad fiber (see limitation “a.” of claim 1), or
o coupling the second input laser beam at least into the at least one
outer ring core of the multi-clad fiber (see limitation “b.” of claim 1);
and
o generating an output laser beam by interaction of the first input
laser beam and the second input laser beam with the multi-clad
fiber (see claim 1 of U.S. Patent 10,281,656 B2), wherein a beam
profile characteristic of the output laser beam differs depending
upon the coupling of the first input laser beam and the second input
laser beam into the fiber end of the multi-clad fiber (i.e. different
output beam characteristics; see claim 1 of U.S. Patent 10,281,656
B2).

Regarding claims 29 and 39; U.S. Patent No. 10,281,656 B2 claims the system
of claim 28 (see claims 1 and 2 of U.S. Patent No. 10,281,656 B2), wherein the system
is configured to couple the first input laser beam only into the inner fiber core of the
multi-clad fiber (see claim 1, limitation “a.” of U.S. Patent No. 10,281,656 B2).

Regarding claims 30 and 40; U.S. Patent No. 10,281,656 B2 claims the system
of claim 28 (see claims 1 and 2 of U.S. Patent No. 10,281,656 B2), wherein the system

is configured to couple the second input laser beam only into the at least one outer ring
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core of the multi-clad fiber (see claim 1, limitation “b.” of U.S. Patent No. 10,281,656
B2).

Regarding claims 31 and 41; U.S. Patent No. 10,281,656 B2 claims the system
of claim 28 (see claims 1 and 2 of U.S. Patent No. 10,281,656 B2), wherein the multi-
clad fiber comprises one or more claddings respectively around the inner fiber core and
the at least one outer ring core (the one or more claddings is inherent as discussed
above with respect to 28; or alternatively obvious because it's elementary in the art to
surround each core with cladding layers of lower refractive index to confine light by
Snell's law within the core), and wherein the system is configured such that no laser
beam is coupled into the one or more claddings (see limitations a and b of claim 1,
which thereby imply that no light is coupled into the claddings).

Regarding claims 32, 33, 42 and 43; given the limitations of claims 1 and 2 of
U.S. Patent No. 10,281,656 B2, it is within the level of ordinary skill in the art to select a
core diameter, outer ring diameter, inner cladding thickness, and refractive index values
of the inner core, inner cladding, outer core, and outer cladding that fall within the
claimed ranges for the purpose of obtained desired optical transmission with minimized
loss for desired wavelengths of light.

Regarding claims 36 and 46; given the limitations of claims 1 and 2 of U.S.
Patent No. 10,281,656 B2, it is within the level of ordinary skill in the art to configure the
system to generate a laser beam of any desired power acceptable for the intended
application, including a power of at least 1kW for the purpose of providing sufficient

power for an intended use.
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Allowable Subject Matter

Claims 28-33, 36, 38-43, and 46 would be allowable if the non-statutory
double patenting rejection set forth above was overcome.

Claims 34, 35, 37, 44, 45, and 47 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form
including all of the limitations of the base claim and any intervening claims.

The following is a statement of reasons for the indication of allowable subject
matter: The prior art of record, which is the most relevant prior art known, does not
disclose or render obvious:

e A system for generating a laser beam with different beam profile
characteristics as defined by claim 28, the system comprising:
o a multi-clad fiber having an inner fiber core and at least one outer
ring core; and
o a first optical fiber configured to guide a first input laser beam
to the multi-clad fiber; and
o a second optical fiber configured to guide a second input laser
beam to the multi-clad fiber,
o wherein the system is configured to couple at least one of:
» the first input laser beam at least into the inner fiber
core of the multi-clad fiber, or
» the second input laser beam at least into the at least one

outer ring core of the multi- clad fiber; or
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¢ A method of generating a laser beam with different beam profile
characteristics as defined by claim 38, the method comprising:

o guiding a first input laser beam by a first optical fiber to a fiber
end of a multi-clad fiber, wherein the multi-clad fiber has an
inner fiber core and at least one outer ring core;

o guiding a second input laser beam by a second optical fiber to
the fiber end of the multi-clad fiber;

o coupling the first input laser beam and the second input laser
beam into the fiber end of the multi-clad fiber, comprising at
least one of:

= coupling the first input laser beam at least into the inner
fiber core of the multi-clad fiber, or

» coupling the second input laser beam at least into the at
least one outer ring core of the multi-clad fiber;, and

o generating an output laser beam by interaction of the first input
laser beam and the second input laser beam with the multi-clad
fiber, wherein a beam profile characteristic of the output laser beam
differs depending upon the coupling of the first input laser beam
and the second input laser beam into the fiber end of the multi-clad
fiber.

Claims 29-37 depend from claim 28, and claims 39-47 depend from claim 38.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MICHELLE R CONNELLY whose telephone number is
(571)272-2345. The examiner can normally be reached Monday-Friday, 9 AM to 5 PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Uyen-Chau Le can be reached on 571-272-2397. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MICHELLE R CONNELLY/
Primary Examiner, Art Unit 2874
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LIST OF THE CLAIMS

This listing of claims replaces all prior versions and listings of claims in the application:

1. —27. (Cancelled).

28. (Previously Presented) A system for generating a laser beam with different beam profile
characteristics, the system comprising:

a multi-clad fiber having an inner fiber core and at least one outer ring core; and

a first optical fiber configured to guide a first input laser beam to the multi-clad fiber; and

a second optical fiber configured to guide a second input laser beam to the multi-clad
fiber,

wherein the system is configured to couple at least one of’

the first input laser beam at least into the inner fiber core of the multi-clad fiber, or

the second input laser beam at least into the at least one outer ring core of the multi-
clad fiber.

29.  (Previously Presented) The system of claim 28, wherein the system is configured to

couple the first input laser beam only into the inner fiber core of the multi-clad fiber.

30.  (Previously Presented) The system of claim 28, wherein the system is configured to

couple the second input laser beam only into the at least one outer ring core of the multi-clad
fiber.

31.  (Previously Presented) The system of claim 28, wherein the multi-clad fiber comprises
one or more claddings respectively around the inner fiber core and the at least one outer ring
core, and

wherein the system is configured such that no laser beam is coupled into the one or more

claddings.
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32.  (Previously Presented) The system of claim 28, wherein the multi-clad fiber is

configured to have at least one of:
the inner fiber core with a diameter of no greater than 200 um,
the at least one outer ring core with a diameter of no greater than 600 um, or
an inner cladding with a thickness of no greater than 10 um, the inner cladding being

between the inner fiber core and the at least one outer ring core.

33.  (Previously Presented) The system of claim 28, wherein the multi-clad fiber comprises
the inner fiber core with a refractive index nl, a first cladding with a refractive index n2, and an
outer ring core with a refractive index n3, and the first cladding surrounds the inner fiber core
and is between the inner fiber core and the outer ring core, and

wherein n1 =n3 and n1> n2.

34. (Previously Presented) The system of claim 33, wherein the multi-clad fiber further
comprises a second cladding surrounding the outer ring core, and
wherein a refractive index n4 of the second cladding is identical to the refractive index of

the first cladding n2.

35.  (Previously Presented) The system of claim 28, wherein the multi-clad fiber comprises
two or more outer ring cores, and the system is configured to couple two or more corresponding

input laser beams into the two or more outer ring cores.

36.  (Previously Presented) The system of claim 28, wherein the system is configured to

generate an output laser beam with a power of at least 1 kW.

37.  (Previously Presented) The system of claim 28, further comprising a switchable device
coupled between the first and second optical fibers and the multi-clad fiber,

wherein the switchable device is configured to electively couple the first input laser beam
at least into the inner fiber core of the multi-clad fiber and the second input laser beam at least

into the at least one outer ring core of the multi-clad fiber.
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38.  (Previously Presented) A method of generating a laser beam with different beam profile

characteristics, the method comprising:
guiding a first input laser beam by a first optical fiber to a fiber end of a multi-clad fiber,
wherein the multi-clad fiber has an inner fiber core and at least one outer ring core;
guiding a second input laser beam by a second optical fiber to the fiber end of the multi-
clad fiber;
coupling the first input laser beam and the second input laser beam into the fiber end of
the multi-clad fiber, comprising at least one of:
coupling the first input laser beam at least into the inner fiber core of the multi-clad
fiber, or
coupling the second input laser beam at least into the at least one outer ring core of
the multi-clad fiber; and
generating an output laser beam by interaction of the first input laser beam and the
second input laser beam with the multi-clad fiber, wherein a beam profile characteristic of the
output laser beam differs depending upon the coupling of the first input laser beam and the

second input laser beam into the fiber end of the multi-clad fiber.

39.  (Previously Presented) The method of claim 38, wherein coupling the first input laser
beam at least into the inner fiber core of the multi-clad fiber comprises:

coupling the first input laser beam only into the inner fiber core of the multi-clad fiber.

40.  (Previously Presented) The method of claim 38, wherein coupling the second input laser
beam at least into the at least one outer ring core of the multi-clad fiber comprises:
coupling the second input laser beam only into the at least one outer ring core of the

multi-clad fiber.
41.  (Previously Presented) The method of claim 38, wherein the multi-clad fiber comprises

one or more claddings respectively around the inner fiber core and the at least one outer ring

core, and
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wherein coupling the first input laser beam and the second input laser beam into the fiber
end of the multi-clad fiber comprises:

coupling no laser beam into the one or more claddings.

42, (Previously Presented) The method of claim 38, wherein the multi-clad fiber comprises
an inner cladding between the inner fiber core and the at least one outer ring core, and
wherein the multi-clad fiber is configured to have at least one of’
the inner fiber core with a diameter of no greater than 200 um,
the at least one outer ring core with a diameter of no greater than 600 um, or

the inner cladding with a thickness of no greater than 10 pm.

43.  (Previously Presented) The method of claim 38, wherein the multi-clad fiber comprises
the inner fiber core with a refractive index n1, a first cladding with a refractive index n2, and an
outer ring core with refractive index n3, and the first cladding surrounds the inner fiber core and
is between the inner fiber core and the outer ring core, and

wherein n1 =n3 and n1> n2.

44, (Previously Presented) The method of claim 43, wherein the multi-clad fiber further
comprises a second cladding surrounding the outer ring core, and
wherein a refractive index n4 of the second cladding is identical to the refractive index of

the first cladding n2.

45.  (Previously Presented) The method of claim 38, wherein the multi-clad fiber comprises
two or more outer ring cores, and the method comprises:
coupling two or more corresponding input laser beams into the two or more outer ring

cores.

46.  (Previously Presented) The method of claim 38, wherein the output laser beam has a

power of at least 1 kW.
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47.  (Previously Presented) The method of claim 38, wherein coupling the first input laser

beam and the second input laser beam into the fiber end of the multi-clad fiber comprises:
electively coupling, by a switchable device coupled between the first and second optical
fibers and the fiber end of the multi-clad fiber, one of
the first input laser beam at least into the inner fiber core of the multi-clad fiber and

the second input laser beam at least into the at least one outer ring core of the multi-
clad fiber.
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REMARKS

Applicant(s) (hereinafter, “Applicant”) submits this reply in light of the Non-Final
Office Action, dated on September 10, 2024. Claims 28-44 were pending, of which claims 28-
33, 36, 38-43 and 46 were rejected, and claims 34-35, 37, 44-45 and 47 were objected to. In light
of the following remarks, Applicant respectfully requests reconsideration and favorable action in

this matter.

Non-Statutory Double Patenting Rejection

Claims 28-33, 36, 38-43, and 46 stand rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1 and 2 of U.S. Patent No. 10,281,565 B2.

Applicant notes that the Examiner listed the patent to disclaim as 10,281,565 above.
However, throughout the remainder of the Office Action, the Examiner refers to the patent to
disclaims as 10,281,656. It is our belief that the original reference above has a typographical
error and that the correct patent to disclaim is 10,281,656. Thus, we are filing an e-Terminal
Disclaimer disclaiming to U.S. patent no. 10,281,656, and respectfully requests the rejection be

withdrawn.

Allowable Subject Matter

Applicant thanks the Examiner for identifying that claims 28-33, 36, 38-43, and 46 and
claims 34, 35, 37, 44, 45, and 47 are allowable.

Applicant has addressed all the rejections and respectfully requests a notice of allowance.

Request for Interview

If the present Application is not allowed and/or if one or more of the rejections is
maintained, Applicant hereby requests a telephone conference with the Examiner and further
request that the Examiner contact the undersigned representative to schedule the telephone

conference.
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CONCLUSION

Applicant has made an earnest attempt to place this case in condition for allowance, and
respectfully requests such a Notice. However, the absence of a reply to a specific rejection,
issue, or comment does not signify agreement with or concession of that rejection, issue, or
comment. In addition, because the arguments made above may not be exhaustive, there may be
reasons for patentability of any or all pending claims (or other claims) that have not been
expressed. Finally, nothing in this paper should be construed as intent to concede any issue with
regard to any claim, except as specifically stated in this paper, and the amendment of any claim
does not necessarily signify concession of unpatentability of the claim prior to its amendment.

Applicant respectfully requests consideration of any filed IDSs not previously
considered, by initialing and returning each Form PTO-1449.

No fees are believed to be due. However, please apply any necessary charges or credits to

Deposit Account 06-1050, referencing the above attorney docket number.

Respectfully submitted,

Date: 12/10/2024 /Yunbo Guo/
Yunbo Guo, Reg. No. 70,538

Customer Number 26161

Fish & Richardson P.C.
Telephone: +1 (512) 226-8108
Facsimile: (877) 769-7945

24431373.doc
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APPROVAL LETTER
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Electronic terminal disclaimer filed on 12/10/2024
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This patent is subject to a Terminal Disclaimer
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described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A PRIOR

PATENT
APPLICATION # FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET #
18387089 11/06/2023 Rudolph Huber 15540-0370006

Title of Invention

METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM HAVING A DIFFERING BEAM
PROFILE CHARACTERISTIC BY A MULTI-CLAD FIBER

e Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
W Office Action

This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent interest
TRUMPF Laser- und Systemtechnik 100%

GmbH

Total 100%

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below,
the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of any patent granted on pending reference Application Number(s)

Application # Filing Date
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as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed
prior to the grant of any patent on the pending reference application. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and any patent
granted on the reference application are commonly owned. This agreement runs with any patent granted on the
instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of any patent granted on said reference
application, "as the term of any patent granted on said reference application may be shortened by any terminal
disclaimer filed prior to the grant of any patent on the pending reference application,” in the event that any such
patent granted on the pending reference application: expires for failure to pay a maintenance fee, is held
unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally
disclaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any
manner terminated prior to the expiration of its full statutory term as shortened by any terminal disclaimer filed prior
to its grant.

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below,
the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of prior patent number(s)

Patent #

10281656

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that

any patent so granted on the instant application shall be enforceable only for and during such period that it and the

prior patent are commonly owned. This agreement runs with any patent granted on the instant application and is

binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on

the instant application that would extend to the expiration date of the full statutory term of the prior patent, "as the

term of said prior patent is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

« expires for failure to pay a maintenance fee;

« is held unenforceable;

« is found invalid by a court of competent jurisdiction;

« is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

+ has all claims canceled by a reexamination certificate;

* is reissued; or

« is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal
disclaimer.

\\\%\\\‘\\ Terminal disclaimer fee under 37 CFR 1.20(d) included with Electronic Terminal Disclaimer request.
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Applicant claims the following entity status:
Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statemnts made on
information and belief are believed to be true; and further that these statements were made with the knowledge that
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

| certify, in accordance with 37 CFR 1.4(d)(4) that | am: An attorney or agent registered to practice before the
Patent and Trademark Office who is of record in this application

Signature Name Registration #

/Yunbo Guo/ Yunbo Guo 70538

* Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). Form
PTO/SB/96 may be used for making this certification. See MPEP 324.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

New International Application Filed with the USPTO as a Receiving Office

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

This transiation is machine - generated. It cannot be guaranteed that it is intelligible,
accurate, complete, reliable or fit for specific purposes. Critical decisions, such as
commercially relevant or financial decisions, should not be based on machine -
transiation output.

ABSTRACT KR20060048214A

[]

14 The present invention relates to a multi - optical connector assembly, which enables g
plurality of multi - ferrules to be reliably connected, and allows only a defective multi-
ferrule to be replaced. The first guide mechanism is formed by the internal shape of
the mating portion of the plug housing and the external shape of the mating portion of
the receptacle housing that is guided and inserted into the mating portion. The second
guide mechanism is formed by a guide post and a guide hole. A third guide mechanism
is formed by the internal shape of the coupling portion of the receptacle housing and
the external shape of the first multi - core ferrule of the plus side optical connector
inserted into the coupling portion of the receptacie housing. The fourth guide
mechanism is formed with a guide pin opening for accommeodating a guide pin of the
second multi - core ferrule and the guide pin of the first multi - core ferrule. During
mating of the receptacle - side optical connector and the plug - side optical connector,
the first guide mechanism, the second guide mechanism, the third guide mechanism,
and the fourth guide mechanism are operated in the above order.

28 Optical connector assemblies, fiber optic cables, multi - core ferrules, plug housings
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Attorney Docket No.: 15540-0370006 / 18.01127, DSI0502

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named foventor ¢ Rudolph Huber Axt Unit . 2874
Application No. . 18/387,089 Examiner : Michelle R. Connelly
Filed - November 6, 2023 Conf No. 7969
Title . METHOD AND ARRANGEMENT FOR GENERATING A LASER

BEAM HAVING A DIFFERING BEAM PROFILE
CHARACTERISTIC BY A MULTI-CLAD FIBER

MALL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
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"7738166" | "7809225" |
"7839902" | "7933479" |
"8008600" | "8076632" |
"8094370" | "8326099" |
"8456523" |
"8781269").PN. OR
("9482821").URPN.

("20020071647" |
"20020168139" |
"20020172485" |
"20060251367" |
"20060263024" |
"3941670" | "4475788" |
"4575181" | "5684642" |
"7372877" | "7379237" |
"7379648" | "7720340" |
"7738166" | "7809225" |
"7839902" | "7933479" |
"8076632" | "8094370" |
"8456523").PN. OR
("8781269").URPN.

(L26 or L23 or L28 or
L29 or L30 or L31 or
L32 or L33)

(G02B6/3508 or
B23K26/067 or
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
(((optic$3 near2 fib$3)
or opticalfib$3 or
optical-fib$3 or
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM
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L36

L37

L38

L39

L40

199

(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))
and (subbeam or sub-
beam)

(G02B6/3508 or
B23K26/067 or
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
(((optic$3 near2 fib$3)
or opticalfib$3 or
optical-fib$3 or
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and
(subbeam or sub-
beam)).cim.

L35 not L25

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and
(subbeam or sub-beam)
and divid$3).cim.

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM

2021/08/28
07:59 PM
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near2 core) and
(subbeam or sub-beam)
and divid$3 and
different).cim.
L41 62 "8781269" (US-PGPUB; USPAT; |OR ON ON 2021/08/28
USOCR; FPRS; EPO; 07:59 PM
JPO; DERWENT;
IBM_TDB)
L42 1 ("8781269").PN. (US-PGPUB; USPAT; |OR OFF OFF 2021/08/28
USOCR) 07:59 PM

L43 80 (("HUBER") near3 (US-PGPUB; USPAT; |OR ON ON 2021/08/28
("Rudolph™)) OR USOCR; EPO; JPO; 07:59 PM
(("ANDREASCH") DERWENT)
near3 ("Woligang")) OR
("HUONKER") near3
("Martin™))).INV.

L44 58 (("TRUMPF") near3 (USPAT) OR ON ON 2021/08/28
("LASER-") near3 07:59 PM
("UND") near3
("SYSTEMTECHNIK")
near3
("GMBH"))).AS,AANM.

L45 7 (L43 or L44) and (US-PGPUB; USPAT; |OR ON ON 2021/08/28
(((optic$3 near2 fib$3) [USOCR; FPRS; EPO; 07:59 PM
or opticalfib$3 or JPO; DERWENT;
optical-fib$3 or IBM_TDB)
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))

L46 18 (L23 or L24 or L250r |(US-PGPUB; USPAT; |OR ON ON 2021/08/28
L26 or L27 or L28 or USOCR; FPRS; EPO; 08:05 PM
L29 or L30 or L31 or JPO; DERWENT;

L32 or L33 or L34 or IBM_TDB)
L35 or L36 or L37 or

L38 or L39 or L40 or

L41 or L42 or L43 or

L44 or L45) and

@pd>"20210419"

L54 7 (("10795090" or (US-PGPUB; USPAT; |OR OFF OFF 2021/08/29
("10197741") or USOCR) 09:36 PM
("9778422") or
("9354402") or
("8992095" or
("8845205") or
("8382382")).PN.

L55 1 ((US-20190258009- (US-PGPUB; USPAT; |OR ON ON 2022/09/19
A1).did. AND USOCR; FIT (AU, AP, 11:41 AM
PGPB.dbnm.) AT, BE, BG, BR, BY,
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CA, CH, CN, CS, CU,
CzZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, Sl, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L56 3 ("2019/0258009").urpn. [(US-PGPUB; USPAT; |OR ON ON 2022/09/19
AND (PGPB |USPT| |USOCR) 11:42 AM
USOC).dbnm.
L57 30 (michelle near2 (US-PGPUB; USPAT; [OR ON ON 2022/09/19
connelly).xp. AND USOCR) 11:43 AM
(beam near2 profile)
L58 21 ("5012069" | "5449881" [(US-PGPUB; USPAT; |OR ON ON 2022/09/19
| "5684642" | "8399803" |USOCR) 11:44 AM
| "9620925" |
"10310201" |
"10807190" |
"20020198622" |
"20060219673" |
"20070170157" |
"20090211700" |
"20110127697" |
"20110240617" |
"20130073071" |
"20130148925" |
"20130223792" |
"20140010508" |
"20150372444" |
"20180147661" |
"20190118299").pn. OR
("11022747").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L59 67 ("2013/0148925").urpn. [(US-PGPUB; USPAT; |OR ON ON 2022/09/19
AND (PGPB |USPT| |USOCR) 11:46 AM
USOC).dbnm.
L60 3 ("2019/0258009").urpn. [(US-PGPUB; USPAT; |OR ON ON 2022/09/19
AND (PGPB |USPT| |USOCR) 11:58 AM
USOC).dbnm.L56
L61 45 ("10281656" OR (US-PGPUB; USPAT) [OR ON ON 2022/09/19
"11215761" OR 12:07 PM
"20020071647" OR
"20020168139" OR
"20020172485" OR
"20050031261" OR
"20060219673" OR
"20060251367" OR
"20060263024" OR
"20110305249" OR
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L62 45

"20130064706" OR
"20130223792" OR
"20150217402" OR
"20150293306" OR
"20150378184" OR
"20170031105" OR
"20190025502" OR
"20190118299" OR
"20190258009" OR
"3941670" OR
"3975082" OR
"4475788" OR
"4575181" OR
"5461692" OR
"5475704" OR
"5684642" OR
"6819815" OR
"7372877" OR
"7379237" OR
"7379648" OR
"7592568" OR
"7720340" OR
"7738166" OR
"7809225" OR
"7839902" OR
"7933479" OR
"8008600" OR
"8076632" OR
"8094370" OR
"8326099" OR
"8456523" OR
"8781269" OR
"8861910" OR
"9482821" OR
"9755739").pn.

("10281656" OR
"11215761" OR
"20020071647" OR
"20020168139" OR
"20020172485" OR
"20050031261" OR
"20060219673" OR
"20060251367" OR
"20060263024" OR
"20110305249" OR
"20130064706" OR
"20130223792" OR
"20150217402" OR
"20150293306" OR
"20150378184" OR
"20170031105" OR
"20190025502" OR
"20190118299" OR
"20190258009" OR
"3941670" OR
"3975082" OR
"4475788" OR

(US-PGPUB; USPAT)

OR

ON

ON

2022/09/19
03:32 PM

12/14/2024 03:26:50 PM
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"4575181" OR
"5461692" OR
"5475704" OR
"5684642" OR
"6819815" OR
"7372877" OR
"7379237" OR
"7379648" OR
"7592568" OR
"7720340" OR
"7738166" OR
"7809225" OR
"7839902" OR
"7933479" OR
"8008600" OR
"8076632" OR
"8094370" OR
"8326099" OR
"8456523" OR
"8781269" OR
"8861910" OR
"9482821" OR
"9755739").pn.

L63 23 ((US-20190258009-A1 |(US-PGPUB: USPAT: |OR ON ON 2022/09/19
OR US-20190118299- |USOCR; FIT (AU, AP, 08:36 PM
A1 OR US- AT, BE, BG, BR, BY,
20180147661-A1 OR  |CA, CH, CN, CS, CU,
US-20150372444-A1 |CZ, DD, DE, DK, EA,
OR US-20130223792- |EE, EP, ES, FI, FR, GB,
A1 OR US- HR, HU, ID, IE, IL, IS,
20130148925-A1 OR  |IT, JP, KR, LT, LU, LV,
US-20060219673-A1 |MA, OA, RU, SU, WO,
OR US-20190025502- |MC, MD, MY, NL, NO,
A1 OR US- NZ, PH, PL, PT, RO,
20170031105-A1 OR  |RS, SE, SG, S, SK,
US-20150293306-A1 |TH, TN, TR, TW, UA,
OR US-20150217402- |VN); FPRS; EPO:;
A1).did. AND JPO: DERWENT;
PGPB.dbnm.) OR ((US- |IBM_TDB)
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
8781269-B2 OR US-
7592568-B2 OR US-
5461692-A).did. AND
USPT.dbnm.)
L65 1 ("20060219673".pn.  |(US-PGPUB) OR ON ON 2022/09/19
09:36 PM
L66 109 (L23 ORL24 ORL25 |(US-PGPUB: USPAT: |OR ON ON 2022/09/20
ORL26 ORL27OR  |USOCR; FPRS; EPO; 11:52 AM
L28 ORL29ORL30  |JPO: DERWENT;
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ORL310ORL320R IBM_TDB)

L33 OR L34 OR L35

OR L36 OR L37 OR

L38 OR L39 OR L40

OR L41 OR L42 OR

L43 OR L44 OR L45)

AND @pd>"20210415"

L67 3 "20060219673" (US-PGPUB; USPAT; |OR ON ON 2023/01/14

USOCR; FIT (AU, AP, 11:38 AM
AT, BE, BG, BR, BY,
CA,CH,CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L68 287 (mov$3 near3 laser) (US-PGPUB; USPAT; |OR ON ON 2023/01/14
SAME (mov$3 near3 USOCR; FIT (AU, AP, 11:59 AM
fib$3) SAME ((rotat$3 |AT, BE, BG, BR, BY,

OR mov$3) near3 (lens |CA, CH, CN, CS, CU,

OR mirror OR microlens |CZ, DD, DE, DK, EA,

OR micromirror OR EE, EP, ES, FI, FR, GB,

micro-lens OR micro- HR, HU, ID, IE, IL, IS,

mirror OR optics)) IT,JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L69 10 (mov$3 near3 laser) (US-PGPUB; USPAT; |OR ON ON 2023/01/14
SAME (mov$3 near3 USOCR; FIT (AU, AP, 12:00 PM
fib$3) SAME ((rotat$3 |AT, BE, BG, BR, BY,

OR mov$3) near3 (lens |CA, CH, CN, CS, CU,
OR mirror OR microlens |CZ, DD, DE, DK, EA,
OR micromirror OR EE, EP, ES, FI, FR, GB,
micro-lens OR micro- HR, HU, ID, IE, IL, IS,
mirror OR optics)) IT,JP, KR, LT, LU, LV,
SAME (angl$3 near3 MA, OA, RU, SU, WO,
inciden$4) MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L70 38 (L2 OR L11) AND (US-PGPUB; USPAT; |OR ON ON 2023/06/26
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L71

L72

L73

196

1114

14

@pd>"20210415"

(L12 ORL13 OR L14
ORL16 OR L17 OR
L22) AND
@pd>"20210415"

(((("HUBER") near3
("Rudolph")) OR
(("ANDREASCH")
near3 ("Woligang")) OR
(("HUONKER") near3
("Martin"))).INV.) OR
(((("TRUMPF") near3
("LASER-") near3
("UND") near3
("SYSTEMTECHNIK")
near3
("GMBH"))).AS,AANM.)

L25 AND
@pd>"20210828"

USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,

OR

OR

OR

ON

ON

ON

07:55 AM

ON 2023/06/26
07:58 AM

ON 2023/06/26
08:01 AM

ON 2023/06/26
08:01 AM
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NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L74 92613 (G02B6/3508 OR (US-PGPUB; USPAT; |OR ON ON 2023/06/26
B23K26/067 OR USOCR; FIT (AU, AP, 08:02 AM
B23K26/064 OR AT, BE, BG, BR, BY,

G02B6/02042 OR CA,CH,CN, Cs, CU,
G02B6/35 OR CZ, DD, DE, DK, EA,
B23K26/073 OR EE, EP, ES, FI, FR, GB,
G02B6/03644 OR HR, HU, ID, IE, IL, IS,
G02B6/262 OR IT, JP, KR, LT, LU, LV,
G02B6/4206 OR MA, OA, RU, SU, WO,
G02B6/4296).cpc. MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L75 11 L72 AND ((((laser OR |(US-PGPUB; USPAT; [OR ON ON 2023/06/26
light OR optic$3 OR USOCR; FIT (AP, AT, 08:04 AM
photonic) near3 ((beam (AU, BE, BG, BR, BY,

OR spot) near2 CA, CH,CN, CSs, CU,
profile))) AND (((optic$3 |CZ, DD, DE, DK, EA,
near2 fib$3) OR EE, EP, ES, FI, FR, GB,
opticalfib$3 OR optical- [HR, HU, ID, IE, IL, IS,
fib$3 OR opticfib$3 OR [IT, JP, KR, LT, LU, LV,
optic-fib$3 OR MA, MC, MD, MY, NL,
fibreoptic$3 OR fibre- NO, NZ, OA, PH, PL,
optic$3 OR fiberoptic$3 [PT, RO, RS, RU, SE,
OR fiber-optic$3) SAME |SG, SlI, SK, SU, TH,
(multi-clad OR multiclad [TN, TR, TW, UA, VN,
OR multicore OR multi- {WO); FPRS; EPO;
core OR (multiple ADJ |JPO; DERWENT;
core) OR (plural$3 IBM_TDB)

near2 core))) AND

(divid$3 WITH (light OR

beam OR input)) AND

(subbeam OR sub-

beam))

L76 32 L74 AND ((((laser OR |(US-PGPUB; USPAT; [OR ON ON 2023/06/26

light OR optic$3 OR USOCR; FIT (AP, AT, 08:05 AM
photonic) near3 ((beam (AU, BE, BG, BR, BY,
OR spot) near2 CA, CH,CN, CSs, CU,
profile))) AND (((optic$3 |CZ, DD, DE, DK, EA,
near2 fib$3) OR EE, EP, ES, FI, FR, GB,
opticalfib$3 OR optical- [HR, HU, ID, IE, IL, IS,
fib$3 OR opticfib$3 OR [IT, JP, KR, LT, LU, LV,
optic-fib$3 OR MA, MC, MD, MY, NL,
fibreoptic$3 OR fibre- NO, NZ, OA, PH, PL,
optic$3 OR fiberoptic$3 [PT, RO, RS, RU, SE,
OR fiber-optic$3) SAME |SG, SlI, SK, SU, TH,
(multi-clad OR multiclad [TN, TR, TW, UA, VN,
OR multicore OR multi- {WO); FPRS; EPO;
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core OR (multiple ADJ [JPO; DERWENT,;
core) OR (plural$3 IBM_TDB)
near2 core))) AND
(divid$3 WITH (light OR
beam OR input)) AND
(subbeam OR sub-
beam))
L77 396 L46 AND (US-PGPUB; USPAT; |OR ON ON 2023/06/26
@pd>"20210828" USOCR; FIT (AU, AP, 08:07 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L78 5 ("11806804" (USPAT) OR ON ON 2024/09/07
"11215761" "10281656" 12:21 PM
"9482821"
"8781269").pn.
L79 1 ("20060219673").pn. (US-PGPUB; USPAT) |OR ON ON 2024/09/07
12:36 PM
L80 52 ("2006/0219673").urpn. |(US-PGPUB; USPAT; |OR ON ON 2024/09/07
AND (PGPB |USPT| [USOCR) 12:37 PM
USOC).dbnm.
L81 6 ("2013180295").pn. (US-PGPUB; USPAT; |OR ON ON 2024/09/07
USOCR; FIT (AU, AP, 12:42 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L82 40 (Artificial Intelligence) |(US-PGPUB; USPAT; |OR ON ON 2024/09/07
More like doc: USOCR; FIT (AU, AP, 12:43 PM
JP-2013180295-A AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(JP-2013176800-A OR |CZ, DD, DE, DK, EA,
WO-2013133128-A1 EE, EP, ES, FI, FR, GB,
OR TW-201825217-A |HR, HU, ID, IE, IL, IS,
OR JP-2020513325-A |IT, JP, KR, LT, LU, LV,
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L83 34

OR US-11022747-B2
OR EP-3551372-A1 OR
US-20190383998-A1
OR WO-2010123068-
A1 OR JP-6887502-B2
OR TW-1758365-B OR
JP-W02010123068-A1
OR EP-3551372-B1 OR
KR-102636850-B1 OR
KR-20190093622-A OR
CN-110087817-A OR
CN-110087817-B OR
JP-2018043256-A OR
JP-5639046-B2 OR JP-
2018043257-A OR WO-
2012063348-A1).did.

((US-20190258009-A1
OR US-20190118299-
A1 OR US-
20180147661-A1 OR
US-20150372444-A1
OR US-20130223792-
A1 OR US-
20130148925-A1 OR
US-20060219673-A1
OR US-20190025502-
A1 OR US-
20170031105-A1 OR
US-20150293306-A1
OR US-20150217402-
A1 OR US-
20220179153-A1 OR
US-20200310055-A1
OR US-20190383998-
A1).did. AND
PGPB.dbnm.) OR ((US-
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
8781269-B2 OR US-
7592568-B2 OR US-
5461692-A OR US-
11351633-B2).did. AND
USPT.dbnm.) OR ((JP-
3645013-B2 OR CN-
113568089-B OR KR-
102498030-B1 OR KR-
102636850-B1 OR EP-
3551372-B1).did. AND
FTDB.dbnm.) OR ((DE-
102010003750-A1).did.

MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON 2024/09/07
12:45 PM

12/14/2024 03:26:50 PM
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L84

L85

L86

L87

52

97

34

61

AND DWPI.dbnm.) OR
((JP-2013180295-
A).did. AND
JPAB.dbnm.)

("2006/0219673").urpn.
AND (PGPB | USPT |
USOC).dbnm.

(outer near2 core) AND
connelly.xp.

((US-20190258009-A1
OR US-20190118299-
A1 OR US-
20180147661-A1 OR
US-20150372444-A1
OR US-20130223792-
A1 OR US-
20130148925-A1 OR
US-20060219673-A1
OR US-20190025502-
A1 OR US-
20170031105-A1 OR
US-20150293306-A1
OR US-20150217402-
A1 OR US-
20220179153-A1 OR
US-20200310055-A1
OR US-20190383998-
A1).did. AND
PGPB.dbnm.) OR ((US-
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
8781269-B2 OR US-
7592568-B2 OR US-
5461692-A OR US-
11351633-B2).did. AND
USPT.dbnm.) OR ((JP-
3645013-B2 OR CN-
113568089-B OR KR-
102498030-B1 OR KR-
102636850-B1 OR EP-
3551372-B1).did. AND
FTDB.dbnm.) OR ((DE-
102010003750-A1).did.
AND DWPI.dbnm.) OR
((JP-2013180295-
A).did. AND
JPAB.dbnm.)

("3777150" | "4467168"
| "5028118" | "5220149"

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/09/07
12:47 PM

2024/09/07
12:51 PM

2024/09/07
12:56 PM

2024/09/07
12:57 PM

12/14/2024 03:26:50 PM
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| "5231464" | "5237150"
| "5469292" | "5570384"
| "5609781" | "5684617"
| "5747771" | "5877890"
| "5956447" | "6018533"
| "6118097" | "6288363"
| "6288835" | "6376797"
| "6423928" | "6487340"
| "6614975" | "6687046"
| "7215858" | "7259907"
| "20020080832" |
"20020088784" |
"20020153360" |
"20020181512" |
"20040104202").pn. OR
("7592568").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L88 14 ("3833992") pn. (US-PGPUB; USPAT: |OR ON ON 2024/09/07
USOCR; FIT (AU, AP, 12:59 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS: EPO:
JPO; DERWENT:
IBM_TDB)
L89 14 ("1580865").pn. (US-PGPUB; USPAT: |OR ON ON 2024/09/07
USOCR; FIT (AP, AT, 01:01 PM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)
L90 2 ("3941670" (USPAT) OR ON ON 2024/09/07
"3975082").pn. 01:01 PM
L91 11 ("4200587").pn. (US-PGPUB; USPAT: |OR ON ON 2024/09/07
USOCR; FIT (AU, AP, 01:02 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
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Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:;
JPO: DERWENT;
IBM_TDB)

L92 8 ("2009155536").pn. (US-PGPUB; USPAT: |OR ON ON 2024/09/07
USOCR; FIT (AU, AP, 01:03 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:;
JPO: DERWENT;
IBM_TDB)

L93 35 ((US-20190258009-A1 |(US-PGPUB: USPAT: |OR ON ON 2024/09/07
OR US-20190118299- |USOCR; FIT (AU, AP, 01:04 PM
A1 OR US- AT, BE, BG, BR, BY,
20180147661-A1 OR  |CA, CH, CN, CS, CU,
US-20150372444-A1 |CZ, DD, DE, DK, EA,
OR US-20130223792- |EE, EP, ES, FI, FR, GB,
A1 OR US- HR, HU, ID, IE, IL, IS,
20130148925-A1 OR  |IT, JP, KR, LT, LU, LV,
US-20060219673-A1 |MA, OA, RU, SU, WO,
OR US-20190025502- |MC, MD, MY, NL, NO,
A1 OR US- NZ, PH, PL, PT, RO,
20170031105-A1 OR  |RS, SE, SG, S, SK,
US-20150293306-A1 |TH, TN, TR, TW, UA,
OR US-20150217402- |VN); FPRS; EPO:;

A1 OR US- JPO: DERWENT;
20220179153-A1 OR  |IBM_TDB)
US-20200310055-A1
OR US-20190383998-
A1).did. AND
PGPB.dbnm.) OR ((US-
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
12/14/2024 03:26:50 PM Page 19 of 30
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8781269-B2 OR US-
7592568-B2 OR US-
5461692-A OR US-
11351633-B2).did. AND
USPT.dbnm.) OR ((JP-
3645013-B2 OR CN-
113568089-B OR KR-
102498030-B1 OR KR-
102636850-B1 OR EP-
3551372-B1).did. AND
FTDB.dbnm.) OR ((DE-
102010003750-A1).did.
AND DWPI.dbnm.) OR
((JP-2013180295-
A).did. AND
JPAB.dbnm.) OR ((DE-
3833992-C2).did. AND
FPRS.dbnm.)

L94 40 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/09/07
More like doc: USOCR; FIT (AU, AP, 01:04 PM
JP-2013180295-A AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(JP-2013176800-A OR |CZ, DD, DE, DK, EA,
WO-2013133128-A1 EE, EP, ES, FI, FR, GB,
OR TW-201825217-A |HR, HU, ID, IE, IL, IS,
OR JP-2020513325-A |IT, JP, KR, LT, LU, LV,
OR US-11022747-B2 MA, OA, RU, SU, WO,
OR EP-3551372-A1 OR|MC, MD, MY, NL, NO,
US-20190383998-A1 NZ, PH, PL, PT, RO,
OR WO0-2010123068- |RS, SE, SG, SI, SK,

A1 OR JP-6887502-B2 [TH, TN, TR, TW, UA,
OR TW-1758365-B OR |VN); FPRS; EPO;
JP-W02010123068-A1 [JPO; DERWENT;
OR EP-3551372-B1 OR(IBM_TDB)
KR-102636850-B1 OR

KR-20190093622-A OR

CN-110087817-A OR

CN-110087817-B OR

JP-2018043256-A OR

JP-5639046-B2 OR JP-

2018043257-A OR WO-
2012063348-A1).did.

L95 3856 ((optic$3 near2 fib$3) (US-PGPUB; USPAT; |OR ON ON 2024/09/07
WITH ((ring OR outer) |USOCR; FIT (AU, AP, 01:39 PM
near2 core)) SAME AT, BE, BG, BR, BY,
((radius OR diameter) |CA, CH, CN, CS, CU,
WITH (microns OR CZ, DD, DE, DK, EA,
micrometers OR ym)) EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
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IBM_TDB)

L96 475 ((optic$3 near2 fib$3) [(USPAT) OR ON ON 2024/09/07
WITH ((ring OR outer) 01:40 PM
near2 core)) SAME
((radius OR diameter)

WITH (microns OR
micrometers OR ym))

L97 223 ((optic$3 near2 fib$3) [(USPAT) OR ON ON 2024/09/07
WITH ((ring OR outer) 01:40 PM
near2 core)) SAME
((radius OR diameter)

WITH (microns OR

micrometers OR ym))

AND @pd<"20110101"

L98 55 "4200587" (USPAT) OR ON ON 2024/09/07
03:22 PM
L99 11 ("4200587").pn. (US-PGPUB; USPAT; |OR ON ON 2024/09/07

USOCR; FIT (AU, AP, 03:22 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L100 36 ((US-20190258009-A1 |(US-PGPUB; USPAT; |OR ON ON 2024/09/07
OR US-20190118299- |USOCR; FIT (AU, AP, 03:25 PM
A1 OR US- AT, BE, BG, BR, BY,
20180147661-A1 OR |CA, CH, CN, CS, CU,

US-20150372444-A1 CZ, DD, DE, DK, EA,
OR US-20130223792- |EE, EP, ES, FI, FR, GB,
A1 OR US- HR, HU, ID, IE, IL, IS,
20130148925-A1 OR [IT, JP, KR, LT, LU, LV,
US-20060219673-A1 MA, OA, RU, SU, WO,
OR US-20190025502- |MC, MD, MY, NL, NO,
A1 OR US- Nz, PH, PL, PT, RO,
20170031105-A1 OR |RS, SE, SG, SI, SK,
US-20150293306-A1 TH, TN, TR, TW, UA,
OR US-20150217402- |VN); FPRS; EPO;
A1 OR US- JPO; DERWENT;
20220179153-A1 OR  |IBM_TDB)
US-20200310055-A1
OR US-20190383998-
A1).did. AND
PGPB.dbnm.) OR ((US-
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
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L101

L102

L103

258

271

82

9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
8781269-B2 OR US-
7592568-B2 OR US-
5461692-A OR US-
11351633-B2 OR US-
7773845-B2).did. AND
USPT.dbnm.) OR ((JP-
3645013-B2 OR CN-
113568089-B OR KR-
102498030-B1 OR KR-
102636850-B1 OR EP-
3551372-B1).did. AND
FTDB.dbnm.) OR ((DE-
102010003750-A1).did.
AND DWPI.dbnm.) OR
((JP-2013180295-
A).did. AND
JPAB.dbnm.) OR ((DE-
3833992-C2).did. AND
FPRS.dbnm.)

(L70ORL710ORL72
OR L73) AND
@pd>"20230626"

(L756 ORL76 OR L77)
AND @pd>"20230626"

laser AND ((optic$2

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;

OR

OR

OR

ON

ON

ON

ON 2024/09/07
03:29 PM

ON 2024/09/07
03:32 PM

ON 2024/09/07

12/14/2024 03:26:50 PM
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L106

L107

L109

21

near2 fib$2) OR
opticalfib$2 OR optical-
fib$2 OR opticfib$3 OR
optic-fib$3 OR
fibreoptic$2 OR
fiberoptic$2 OR fibre-
optic$2 OR fiber-
optic$2) SAME ((inner
ORinside OR first OR
primary OR center OR
central OR centre)
near2 core) AND ((outer
OR outside OR radial$2
OR secondary OR
peripheal OR second)
near2 core) AND ((inner
ORinside OR first OR
primary OR center OR
central OR centre)
near2 clad$4) AND
((outer OR outside OR
radial$2 OR secondary
OR peripheal OR
second) near2 clad)
AND ((coupl$3 WITH
(first near2 (beam OR
ray OR light OR input
OR wavelength))) WITH
((inner OR inside OR
first OR primary OR
center OR central OR
centre) near2 core))
AND ((coupl$3 WITH
(second near2 (beam
OR ray OR light OR
input OR wavelength)))
WITH ((outer OR
outside OR radial$2 OR
secondary OR
peripheal OR second)
near2 core))

(("3940670" "3975082"
"4475788" "4575181"
"5461692" "5475704"
"5684642" "6819815"
"7373877" "7379237"
"7379648" "7592568"
"7720340" "7738166"
"7809225"
"7839902").pn.)

("7933479" "8008600"
"8076632" "8094370"
"8326099" "8456523"
"8781269" "8861910"
"9482821"
"9755739").pn.

(("10281656"

USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(USPAT)

(USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

03:38 PM

ON 2024/09/07
03:44 PM

ON 2024/09/07
03:45 PM

ON 2024/09/07

12/14/2024 03:26:50 PM
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"11215761" "11806804" 03:47 PM
"20020071647"
"20020168139"
"20020172485"
"20050031261"
"20060219673"
"20060251367"
"20060263024"
"20110305249"
"20130064706"
"20130223792"
"20150217402"
"20150293306"
"20150378184"
"20170031105"
"20190025502"
"20190118299"
"20190258009"
"20220179153").pn.)

L110 81 ("3833993" "4200587" |(FIT (AU, AP, AT, BE, |OR ON ON 2024/09/07
"0362466" "2284892" |BG, BR, BY, CA, CH, 03:49 PM
"2499689" "100750511" |CN, CS, CU, CZ, DD,

"2009155536" DE, DK, EA, EE, EP,

"2010009101").pn. ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT)

L111 38 ((US-20190258009-A1 |(US-PGPUB; USPAT; |OR ON ON 2024/09/07
OR US-20190118299- |USOCR; FIT (AU, AP, 03:53 PM
A1 OR US- AT, BE, BG, BR, BY,
20180147661-A1 OR  |CA, CH, CN, CS, CU,

US-20150372444-A1  |CZ, DD, DE, DK, EA,
OR US-20130223792- |EE, EP, ES, FI, FR, GB,
A1 OR US- HR, HU, ID, IE, IL, IS,
20130148925-A1 OR  |IT, JP, KR, LT, LU, LV,
US-20060219673-A1  |MA, OA, RU, SU, WO,
OR US-20190025502- |MC, MD, MY, NL, NO,
A1 OR US- NZ, PH, PL, PT, RO,
20170031105-A1 OR  |RS, SE, SG, S, SK,
US-20150293306-A1  |TH, TN, TR, TW, UA,
OR US-20150217402- |VN): FPRS; EPO;
A1 OR US- JPO; DERWENT;
20220179153-A1 OR  |IBM_TDB)
US-20200310055-A1
OR US-20190383998-
A1).did. AND
PGPB.dbnm.) OR ((US-
10916911-B2 OR US-
11215761-B2 OR US-
11022747-B2 OR US-
10807190-B2 OR US-
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9620925-B2 OR US-
11435538-B2 OR US-
10281656-B2 OR US-
9755739-B1 OR US-
9482821-B2 OR US-
8781269-B2 OR US-
7592568-B2 OR US-
5461692-A OR US-
11351633-B2 OR US-
7773845-B2).did. AND
USPT.dbnm.) OR ((JP-
3645013-B2 OR CN-
113568089-B OR KR-
102498030-B1 OR KR-
102636850-B1 OR EP-
3551372-B1).did. AND
FTDB.dbnm.) OR ((DE-
102010003750-A1 OR
DE-4200587-C1).did.
AND DWPI.dbnm.) OR
((JP-2013180295-
A).did. AND
JPAB.dbnm.) OR ((DE-
3833992-C2 OR DE-
3833993-A1).did. AND
FPRS.dbnm.)

L112 7

L113 0

L111 AND
@pd<"20100408"

L83 AND
@pd>"20240906"

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;

OR

OR

ON

ON

ON 2024/09/07
03:54 PM

ON 2024/12/14
03:07 PM

12/14/2024 03:26:50 PM
Workspace: 16398362
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L114

L1156

L116

L117

37

49

(L84 OR L85 OR L86)
AND @pd>"20240906"

(L93 OR L95 OR L96
OR L97 OR L98) AND
@pd>"20240906"

(L99 OR L100 OR L101
OR L102) AND
@pd>"20240906"

(L103) AND
@pd>"20240906"

IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,

OR

OR

OR

OR

ON

ON

ON

ON

ON 2024/12/14
03:08 PM

ON 2024/12/14
03:08 PM

ON 2024/12/14
03:10 PM

ON 2024/12/14
03:11 PM

12/14/2024 03:26:50 PM
Workspace: 16398362
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L118

("10281656"
"10281565").pn.

IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(USPAT)

OR

ON

ON

2024/12/14
03:17 PM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N47

N48

10

(G02B6/3508 or
B23K26/067 or
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
laser and (((optic$3
near2 fib$3) or
opticalfib$3 or optical-
fib$3 or opticfib$3 or
optic-fib$3 or
fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj

(light or beam or input))
and (subbeam or sub-
beam)

(G02B6/3508 or
B23K26/067 or
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
(((optic$3 near2 fib$3)
or opticalfib$3 or
optical-fib$3 or

opticfib$3 or optic-fib$3

core) or (plural$3 near2
core))) and (divid$3 with

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

ON

ON

ON

ON

2021/08/28
08:05 PM

2021/08/28
08:05 PM

12/14/2024 03:26:50 PM
Workspace: 16398362
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N49

N50

N51

N52

194

or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))
and (subbeam or sub-
beam)

(G02B6/3508 or
B23K26/067 or
B23K26/064 or
G02B6/02042 or
G02B6/35 or
B23K26/073 or
G02B6/03644 or
G02B6/262 or
G02B6/4206 or
G02B6/4296).cpc. and
(((optic$3 near2 fib$3)
or opticalfib$3 or
optical-fib$3 or
opticfib$3 or optic-fib$3
or fibreoptic$3 or fibre-
optic$3 or fiberoptic$3
or fiber-optic$3) same
(multi-clad or multiclad
or multicore or multi-
core or (multiple adj
core) or (plural$3 near2
core))) and (divid$3 with
(light or beam or input))

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and
(subbeam or sub-
beam)).cim.

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and
(subbeam or sub-beam)
and divid$3).cim.

((laser adj beam) and
coupl$3 and fiber and
(multiclad or multi-clad)
and (inner near2 core)
and ((outer or ring)
near2 core) and

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON 2021/08/28
08:05 PM

ON 2021/08/28
08:06 PM

ON 2021/08/28
08:06 PM

ON 2021/08/28
08:06 PM

12/14/2024 03:26:50 PM
Workspace: 16398362
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N53

N54

N55

N56

194

29

11

14

(subbeam or sub-beam)
and divid$3 and
different).cim.

(N48 or N48 or N49 or
N50 or N51 or N52)

(N48 OR N48 OR N49
OR N50 OR N51 OR
N52) AND
@pd>"20210415"

((G02B6/3508 OR
B23K26/067 OR
B23K26/064 OR
G02B6/02042 OR
G02B6/35 OR
B23K26/073 OR
G02B6/03644 OR
G02B6/262 OR
G02B6/4206 OR
G02B6/4296).cpc.)
AND ((((laser OR light
OR optic$3 OR
photonic) near3 ((beam
OR spot) near2
profile))) AND (((optic$3
near2 fib$3) OR
opticalfib$3 OR optical-
fib$3 OR opticfib$3 OR
optic-fib$3 OR
fibreoptic$3 OR fibre-
optic$3 OR fiberoptic$3
OR fiber-optic$3) SAME
(multi-clad OR multiclad
OR multicore OR multi-
core OR (multiple ADJ
core) OR (plural$3
near2 core))) AND
(divid$3 WITH (light OR
beam OR input)) AND
(subbeam OR sub-
beam))

((((laser OR light OR
optic$3 OR photonic)
near3 ((beam OR spot)
near2 profile))) AND
(((optic$3 near2 fib$3)
OR opticalfib$3 OR
optical-fib$3 OR
opticfib$3 OR optic-
fib$3 OR fibreoptic$3
OR fibre-optic$3 OR
fiberoptic$3 OR fiber-
optic$3) SAME (multi-
clad OR multiclad OR
multicore OR multi-core
OR (multiple ADJ core)
OR (plural$3 near2

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2021/08/28
08:08 PM

2022/09/20
11:50 AM

2023/06/26
08:05 AM

2023/06/26
08:06 AM

12/14/2024 03:26:50 PM
Workspace: 16398362
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N&7

N58

N59

NGO

13

17

37

core))) AND (divid$3
WITH (light OR beam
OR input)) AND
(subbeam OR sub-
beam))

(N47 OR N48 OR N49
OR N50 OR N51 OR
N52) AND
@pd>"20220920"

(N55 OR N56 OR N57)
AND @pd>"20230626"

laser AND ((optic$2
near2 fib$2) OR
opticalfib$2 OR optical-
fib$2 OR opticfib$3 OR
optic-fib$3 OR
fibreoptic$2 OR
fiberoptic$2 OR fibre-
optic$2 OR fiber-
optic$2) SAME ((inner
ORinside OR first OR
primary OR center OR
central OR centre)
near2 core) AND ((outer
OR outside OR radial$2
OR secondary OR
peripheal OR second)
near2 core) AND ((inner
ORinside OR first OR
primary OR center OR
central OR centre)
near2 clad$4) AND
((outer OR outside OR
radial$2 OR secondary
OR peripheal OR
second) near2 clad)
AND ((coupl$3 WITH
(first near2 (beam OR
ray OR light OR input
OR wavelength))) WITH
((inner OR inside OR
first OR primary OR
center OR central OR
centre) near2 core))
AND ((coupl$3 WITH
(second near2 (beam
OR ray OR light OR
input OR wavelength)))
WITH ((outer OR
outside OR radial$2 OR
secondary OR
peripheal OR second)
near2 core))

(N58 OR N59 ) AND
@pd>"20240906"

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/06/26
08:36 AM

2024/09/07
03:27 PM

2024/09/07
03:41 PM

2024/12/14
03:11 PM

12/14/2024 03:26:50 PM
Workspace: 16398362
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
26161 7590 12/27/2024
FISH & RICHARDSON P.C. (BO) CONNELLY, MICHELLE R
P.0. BOX 1022
MINNEAPOLIS, MN 55440-1022 | ART UNIT | eapsrNuMBER |
2874
DATE MAILED: 12/27/2024
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/387,089 11/06/2023 Rudolph Huber 15540-0370006 7969

TITLE OF INVENTION: METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM HAVING A DIFFERING BEAM PROFILE CHARACTERISTIC BY
A MULTI-CLAD FIBER

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 03/27/2025

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 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted 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. 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. Al 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.

Page 1 of 3
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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 the USPTO patent electronic filing system.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence 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. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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.

26161 7590 12/27/2024 Certificate of Mailing or Transmission
FISH & RICHARDSON P.C. (B O) 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
P.0. BOX 1022 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
MINNEAPOLIS, MN 55440-1022 USPTO via the USPTO patent electronic filing system or by facsimile to (571)

273-2885, on the date below.

(Typed or printed name)

(Signature)
(Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

18/387,089 11/06/2023 Rudolph Huber 15540-0370006 7969

TITLE OF INVENTION: METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM HAVING A DIFFERING BEAM PROFILE CHARACTERISTIC BY
A MULTI-CLAD FIBER

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 03/27/2025
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
CONNELLY, MICHELLE R 2874 385-016000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
ATA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. Fees submitted: (Dissue Fee [Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

() 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)
] Applicant certifying micro entity status. See 37 CFR 1.29 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

Q Applicant asserting small entity status. See 37 CFR 1.27 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

D Applicant changing to regular undiscounted fee status. 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 Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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

APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/387,089 11/06/2023 Rudolph Huber 15540-0370006 7969
| EXAMINER |
26161 7590 1202772024
FISH & RICHARDSON P.C. (BO) CONNELLY, MICHELLE R
P.O. BOX 1022

MINNEAPOLIS, MN 55440-1022

| ART UNIT PAPER NUMBER |

2874

DATE MAILED: 12/27/2024

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

Page 3 of 3

PTOL-85 (Rev. 11/23)

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

Section 1(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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OMB 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 OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB 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 OMB 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 acollection
of information unless it displays a valid OMB 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. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

5

hutosiwww eovindo.eovicontentphe/FRZGIZ-03-29pd 201307341 odi

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) 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));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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Application No. Applicant(s)
] N 18/387,089 Huber et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
MICHELLE R CONNELLY 2874 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce 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.

1.4 This communication is responsive to Applicant's Amendment filed December 10, 2024.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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 28-47 . As aresult 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 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. 13/639,401 .
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

J 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.] 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)

1.0 Notice of References Cited (PTO-892) 5. J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.(0J Examiner's Comment Regarding Requirement for Deposit 7. [J Other .

of Biological Material .
4.[7J Interview Summary (PTO-413),
Paper No./Mail Date.

/MICHELLE R CONNELLY/
Primary Examiner, Art Unit 2874

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20241214
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Application/Control Number: 18/387,089 Page 2
Art Unit: 2874

DETAILED ACTION
Notice of Pre-AlA or AIA Status

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

under the first inventor to file provisions of the AlA.
Terminal Disclaimer

The terminal disclaimer filed on December 10, 2024 disclaiming the terminal
portion of any patent granted on this application which would extend beyond the
expiration date of U.S. Patent No. 10,281,656 has been reviewed and is accepted. The
terminal disclaimer has been recorded.

Response to Amendment

Applicant's Amendment filed December 10, 2024 has been fully considered and
entered.

Allowable Subject Matter

Claims 28-47 are allowed.

The following is an examiner’s statement of reasons for allowance: Claims 28-47
remain allowable over the prior art of record, which is the most relevant known prior art,
for the reasons stated in the Office action mailed September 10, 2024.

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
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Application/Control Number: 18/387,089 Page 3
Art Unit: 2874

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MICHELLE R CONNELLY whose telephone number is
(671)272-2345. The examiner can normally be reached Monday-Friday, 9 AM to 5 PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Uyen-Chau Le can be reached on 571-272-2397. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MICHELLE R CONNELLY/
Primary Examiner, Art Unit 2874
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
18/387,089 11/06/2023 Rudolph Huber 15540-0370006 7969
26161 7590 01/07/2025 | EXAMINER

FISH & RICHARDSON P.C. (BO)
P.0. BOX 1022
MINNEAPOLIS, MN 55440-1022

CONNELLY, MICHELLE R

| ART UNIT | PAPER NUMBER
2874
| NOTIFICATION DATE | DELIVERY MODE
01/07/2025 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
PATDOCTC@f{r.com

PTOL-90A (Rev. 04/07)
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mect Application No. Applicant(s)
Not CofA//ed bili 18/387,089 Huber et al.
olice of Allowability Examiner ArtUnit | AIA (FITF) Status
MICHELLE R CONNELLY 2874 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce 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 the IDS filed December 18, 2024.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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 28-47 . As aresult 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 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. 13/639,401 .
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

J 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.] 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)

1.0 Notice of References Cited (PTO-892) 5. J Examiner's Amendment/Comment

2.[v] Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.(0J Examiner's Comment Regarding Requirement for Deposit 7. [J Other .

of Biological Material .
4.[7J Interview Summary (PTO-413),
Paper No./Mail Date.

/MICHELLE R CONNELLY/
Primary Examiner, Art Unit 2874

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20241231
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Receipt date: 13/18/2024 18/387,08% - GAU: 2874

Attorney Docket No.: 15540-0370006 / 18.01127, DSI0502

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named foventor ¢ Rudolph Huber Axt Unit . 2874
Application No. . 18/387,089 Examiner : Michelle R. Connelly
Filed - November 6, 2023 Conf No. 7969
Title . METHOD AND ARRANGEMENT FOR GENERATING A LASER

BEAM HAVING A DIFFERING BEAM PROFILE
CHARACTERISTIC BY A MULTI-CLAD FIBER

MALL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 C.F.R. § 1.98(a)(2).

As provided by 37 C.F.R. § 1.97(h}, this filing is not an admission that any of the
submitted information 1s, or is considered to be, matertal to patentability as defined in 37 CF R,
§ 1.56(b}. Further, the filing of this statement should not be construed to mean that a search has
been conducted or that no other material documents or information exisis.

This statement is being filed after a first action on the merits, but before the mailing of a
final action or a notice of allowance.

Apply any necessary charges or credits applicable under 37 CF R § 1.17{p) to deposit
account 06-1050, referencing the above attorney docket number.

Please contact the undersigned if there are any questions regarding this statement.

Respectfully submitted,

Date: 12/18/2024 Nunbo Guo/
Yunbo Gue, Reg. No. 70,538

Customer Number 26161

Fish & Richardson P.C.
Telephone: +1 (512) 226-8108
Facstmile: (877) 709-7945

6357%014.doc
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Receipt date: 13/18/2024 18/387,08% - GAU: 2874

Sheet 1 of §

Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 15540-0370006 18/387.089
information Disclosure Statement Applicant ‘
by Applicant TRUMPF Laser- und Systemtechnik GmbH
(Use severai sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) 11/6/2023 2874

U.8. Patent Documents
Examiner Cite Fublication Filing Date
Iniial Na. Document Number Dale Patentoe if Appropiiate Class | Subcolass

Foreign Patent Documents or Published Foreign Patent Applications

Examiner Cite Publication Country or
initial No. Document Number Date Patent Office Transiation Class | Subdlass
/M.R.C/ i. KR 20060048214 A | 5/18/2006 | KR English Abstract

Other Documents {include Author, Title, Date, and Place of Publication)

Examiner Cite

initial No. Document
Examiner Sighature Date Considered
/MICHELLE R CONNELLY/ 12/31/2024

EXAMINER: Initials citation considered. Traw line through citation if not in conformance and not considered. include copy of this form with
next communication to applicant.

Substitute Disclosure Form
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/387,089 01/21/2025 04:47:39 PM Z ET 15540-0370006

Title of Invention

METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM HAVING A DIFFERING BEAM
PROFILE CHARACTERISTIC BY A MULTI-CLAD FIBER

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 7969 FILEDBY Cheryl Forrest
PATENT CENTER # 68848784 FILING DATE  11/06/2023
CUSTOMER # 26161 FIRST NAMED  Rudolph Huber
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Yunbo Guo
ADDRESS
Documents TOTAL DOCUMENTS: 1
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
ReplytoNOA.pdf 3 Issue Fee Payment (PTO-85B) 180 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

8B5B34C0431E9683A2FEOE06B98F9A43746E1974279B8E8910
ReplytoNOA.pdf 46AASEE031364D9C35651F71D929981B75D14732409C702F56
EB6A6497E40973D88CE6B4179863

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.
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New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Attorney's Docket No.: 15540-0370006 / 18.01127; DS10502

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rudolph Huber Art Unit . 2874
Application No. . 18/387,089 Examiner . Michelle R. Connelly
Filed - November 6, 2023 Confirmation No. : 7969

Notice of Allowance Date: December 27, 2024
Title : METHOD AND ARRANGEMENT FOR GENERATING A LASER

BEAM HAVING A DIFFERING BEAM PROFILE
CHARACTERISTIC BY A MULTI-CLAD FIBER

MAIL STOP ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO NOTICE OF ALLOWANCE

In response to the Notice of Allowance dated December 27, 2024, enclosed is a
completed Part B - Fee(s) Transmittal.

The issue fee is being paid with this reply on the USPTO patent electronic filing system.
Apply that fee and any other necessary charges or credits to Deposit Account 06-1050,

referencing the above attorney docket number.

COMMENTS ON EXAMINER'S REASONS FOR ALLOWANCE

It is recognized that, in accordance with M.P.E.P. § 1302.14, the Examiner’s reasons for
allowance need not set forth all of the details as to why the claims are allowed. In the above-
referenced application, it is not conceded that the Examiner’s stated reasons for allowance are
the only reasons for which the claims are allowable. The Examiner’s reasons for allowance
indicate that particular claim elements are not disclosed or suggested by the prior art of record,
yet the claims may be patentable for other reasons as well, including the inventive combination
of all of the recited claim elements. It is not conceded that the specific limitations identified by
the Examiner are necessary to distinguish the art of record or to satisfy the requirements of 35
U.S.C. § 112. Moreover, the Examiner does not assert, and it would not be conceded, that the
Examiner’s reasons have any bearing on the patentability of claims in any other applications

directed to the disclosed subject matter.
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First Named Inventor :  Rudolph Huber Attorney Docket No.: 15540-0370006 / 18.01127,

Application No. : 18/387,089 DS10502
Filed : November 6, 2023
Page : 20f2

In addition, each dependent claim stands on its own and may be allowable on its own
merits. In particular, each dependent claim may be allowable on the basis of a combination of
some of the features recited in the dependent claim and its base claim(s), which combination of

features may not include all of the limitations identified in the Examiner’s reasons for allowance.

Respectfully submitted,

Date: 01/21/2025 /Yunbo Guo/
Yunbo Guo, Reg. No. 70,538

Customer Number 26161

Fish & Richardson P.C.
Telephone: +1 (512) 226-8108
Facsimile: (877) 769-7945

1798511.doc
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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 the USPTO patent electronic filing system.
By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571) 273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22314-1450
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All further
correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise

in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur
shortly after issue fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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
26161 7590 122712004 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

FISH & RICHARDSON P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
P.O. BOX 1022 States Postal Service with sufficient postage for first class mail in an envelope
MINNEAPOLIS. MN 55440-1022 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
i the USPTO via the USPTO patent electronic filing system or by facsimile to
(571) 273-2885, on the date below.
Cheryl A. Forrest (Typed or printed name)
/Cheryl A. Forrest/ (Signature)
January 21, 2025 (Date)
‘ APPLICATION NO. ‘ FILING DATE ‘ FIRST NAMED INVENTOR ‘ ATTORNEY DOCKET NO. ‘ CONFIRMATION NO. ‘
18/387,089 11/06/2023 Rudolph Huber 15540-0370006 7969

TITLE OF INVENTION: METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM HAVING A DIFFERING BEAM PROFILE CHARACTERISTIC BY A MULTI-CLAD
FIBER

‘ APPLN. TYPE ‘ ENTITY STATUS ‘ ISSUE FEE DUE ‘ PUBLICATION FEE DUE ‘ PREV. PAID ISSUE FEE ‘ TOTAL FEE(S) DUE ‘ DATE DUE ‘
nonprovisional LARGE $1200 $0 $0 $1200 03/27/2025
‘ EXAMINER ‘ ART UNIT ‘ CLASS-SUBCLASS ‘
CONNELLY, MICHELLE R. 2874 385-016000
1. Change of correspondence address or indication of "Fee 2. For printing on the patent front page, list

Address" (37 CFR 1.363).
(1) The names of up to 3 registered patent attorneys

[] Change of correspondence address (or Change of or agents OR, alternatively, 1 Fish & Richardson P.C.
Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member

[ ] "Fee Address" indication (or "Fee Address" Indication aregistered attorney or agent) and the names of 2
form PTO/AIA/47 or PTO/SB/47; Rev 03-09 or more up to 2 registered patent attomeys or agents. If
recent) no name is listed, no name will be printed. 3

attached. Use of a Customer Number is required.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
TRUMPF Laser- und Systemtechnik GmbH Ditzingen, Germany

Please check the appropriate assignee category or categories (will not be printed on the patent): [ ] Individual [X] Corporation or other private group entity [ ] Government
4a. Fees Submitted: [X] Issue Fee [ ] Publication Fee (if required)
4b. Method of Payment (Please first reapply any previously paid fee shown above):

[X] Electronic Payment via the USPTO patent electronic filing system | ] Enclosed check [ ] Non-electronic payment by credit card (Attach form PTO-2038)

[X] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment, to Deposit Account No. 06-1050
5. Change of Entity Status (from status indicated above)

[ ] Applicant certifying micro entity status. See 37 CFR 1.29 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.

[ 1 Applicant asserting small entity status. See 37 CFR 1.27. NOTE: If the application was previously under micro entity status, checking this box will be taken as
a notification of loss of entitlement to micro entity status.

[ ] Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken as 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 /Yunbo Guo/ Date 01/21/2025
Typed or printed name Yunbo Guo Registration No. 70,538
PTOL-85 Part B (11-23). Approved for use through 3/31/2026 OMB 0651-0033 U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/387,089 01/21/2025 04:47:39 PM Z ET 15540-0370006

Title of Invention

METHOD AND ARRANGEMENT FOR GENERATING A LASER BEAM HAVING A DIFFERING BEAM
PROFILE CHARACTERISTIC BY A MULTI-CLAD FIBER

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 7969 FILED BY  Cheryl Forrest
PATENT CENTER # 68848784 AUTHORIZED BY  Yunbo Guo
CUSTOMER # 26161 FILING DATE  11/06/2023
CORRESPONDENCE - FIRST NAMED  Rudolph Huber
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTIONID PAYMENT AUTHORIZED BY
DA /061050 E20251KG48228811 Cheryl Forrest
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
1501 UTILITY ISSUE FEE 1200.00 1 1200.00
TOTAL
AMOUNT: $1,200.00

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/387,089 03/04/2025 12240054 15540-0370006 7969
26161 7590 02/12/2025
FISH & RICHARDSON P.C. (BO)
P.O. BOX 1022

MINNEAPOLIS, MN 55440-1022

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

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

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.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 Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.
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INVENTORC(S) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Rudolph Huber, Aldingen-Aixheim, GERMANY;
Wolfgang Andreasch, Weinstadt, GERMANY;
Martin Huonker, Dietingen, GERMANY:;

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

TRUMPF Laser- und Systemtechnik GmbH, Ditzingen, DE;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
18/387,089 11/06/2023 Rudolph Huber 15540-0370006 7969
26161 7590 03/04/2025 | EXAMINER

FISH & RICHARDSON P.C. (BO)
P.0. BOX 1022
MINNEAPOLIS, MN 55440-1022

CONNELLY, MICHELLE R

| ART UNIT | PAPER NUMBER
2874
| NOTIFICATION DATE | DELIVERY MODE
03/04/2025 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
PATDOCTC@f{r.com
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APPLICATION NO. ISSUE DATE PATENT NO.
18/387,089 04-Mar-2025 12240054
FISH & RICHARDSON P.C. (BO)
P.0. BOX 1022
MINNEAPOLIS, MN 55440-1022
EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://

patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit

https://www.uspto.gov/electronicgrants
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