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| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
18/349,919 07/10/2023 Jason Higley USCO-089-US1-03
CONFIRMATION NO. 3557
152017 PUBLICATION NOTICE
US Conec Ltd.
1138 25th Strest Southeast A AR
0C000000064389426

Hickory, NC 28602
Date Mailed: 11/09/2023

Title:MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

Publication No.US-2023-0358974-A1
Publication Date:11/09/2023

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently https:/portal.uspto.gov/pair/
PublicPair. Prior to publication, such status information is confidential and may only be obtained by applicant
using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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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. |
18/349.,919 07/10/2023 Jason Higley USCO-089-US1-03 3557
152017 7590 11/07/2023 | A AMINGR |
US Conec Ltd.
1138 25th Street Southeast JORDAN, ANDREW
Hickory, NC 28602
| ART UNIT | PAPER NUMBER |
2874
| NOTIFICATION DATE | DELIVERY MODE |
11/07/2023 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):

docket@usconec.com
eofficeaction@appcoll.com
michael @leetzow.com

PTOL-90A (Rev. 04/07)



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.

18/349,919 07-Nov-2023 11808994

US Conec Ltd.
1138 25th Street Southeast
Hickory, NC 28602

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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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. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/349,919 11/07/2023 11808994 USCO-089-US1-03 3557
152017 7590 10/18/2023

US Conec Ltd.
1138 25th Street Southeast
Hickory, NC 28602

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.

IR103 (Rev. 10/09)



INVENTORC(S) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Jason Higley, Hickory, NC;
Jillcha F. Wakjira, Hickory, NC;
Mitchell Cloud, Hickory, NC;
Darrell R. Childers, Hickory, NC;
Michael E. Hughes, Hickory, NC;

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

US Conec Ltd., Hickory, NC;

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 1is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09) 5
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UNITED STATES P.0.Box 1450
m PATENT AND TRADEMARK OFFICE Ao, e o ooy

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/349,919 10/03/2023 10:52:37 AMET USCO0-089-US1-03

Title of Invention
MINIDUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 3557 FILED BY Michael Leetzow
PATENT CENTER # 62917184 AUTHORIZED BY
CUSTOMER # 152017 FILING DATE (7/10/2023
CORRESPONDENCE - FIRST NAMED | ason Higley
ADDRESS INVENTOR
Payment Information
AT SN TR
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEMTOTAL($)
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.8.C. 371

If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.C.
371 and cther applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a national stage
6
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submission under 35 U.5.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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P.0.Box 1450
Alexandria, VA 22313 - 1450

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION #
18/349,919

RECEIPT DATE / TIME ATTORNEY DOCKET #
10/03/2023 10:52:37 AM ET USCO0-089-US1-03

Title of Invention

MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

Application Information

APPLICATION TYPE

CONFIRMATION # 3557

PATENT CENTER # 62917184

CUSTOMER # 152017

Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

FILED BY Michael Leetzow
FILING DATE 07/10/2023

FIRST NAMED ] ason Higley

INVENTOR
CORRESPONDENCE AUTHORIZED BY
ADDRESS

Documents TOTAL DOCUMENTS: 1
DOCUMENT PAGES DESCRIPTION SIZE (KB)
web85b.pdf 3 Issue Fee Payment (PTO-85B) 61 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
web85b.pdf BBEB877BD49F9E79DCC3569743879F360F23048076996102EB

E1718D66E2E69D9CF67770ACE8339967B8CBAEESC2117E2155
C27419DAACOAECOEEG620B2AB4030D

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

8
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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.8.C. 371

If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.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.5.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 Aevandsia
PATENT AND TRADEMARK OFFICE R

ISSUE FEE TRANSMITTAL FORM

APPLICATION # FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET #
18348918 0702023 Jason Higley USCO-088-U51-03

Title of Invention
MINI DUPLEX CONNECTOR WITH FPUSH-PULL POLARITY MECHANISM AND CARRIER

Application Information

APPLICATION TYPE  Nenprovisional Application under 35 DATE DUE  12/21/2023
USC 11y

CONFIRMATION # 3557 ISSUE FEEDUE & 1200
EXAMINER AMDIREW JORDAN PUBLICATIONDUE £

GROUP ART UNIT 2874 TOTAL FEES DUE  $12{10
CLASS - SUBCLASS  385/078000 PREV. PAIDFEE & O

ENTITY STATUS  Hegular Undiscounied

1. CHANGE OF CORRESPONDENCE ADDRESS AND/OR INDICATION OF FEE ADDRESS (37 CFR 1.33 & 1.363)

Correspondence Address Maintenance Fee Address

CURRENT ADDRESS CURRENT ADDRESS

Feea address indicalion reguesiad, system

gensraledSE/M7-PE form altached

Change of correspondencs ad

generated AIAMZE-FC form at

2. ENTITY STATUS

10
IFEE 1.0 Page 1 of 3



Change in Entity Status

NEW STATUS

3. THE FOLLOWING FEES ARE SUBMITTED

P authorize USPTO o apply my previously paid issue fee 1o the current fees due

]

The Director is herby authorized to apply my previously paid issus fee 1o the current fee due and o charge

deficient fees to Deposit Account Number:
: ; i in addition o the payment of the ssus fee as muni submiited with this form, there are @ zys serepancies in
any amount(s) due, the Direclor s authorized 10 charge any deficiency, or eradit any gverpayment, 1o Deposit

Account NMumbern

5. FIRM AND/OR ATTORNEY NAMES TO BE PRINTED

NOTE: # no name is isted; no name will be printed
For printing on the paiant front page, st 1o be displayed as entarad

Michael L Leetzow PLLC
Shubhrangshu Sengupta

6. ASSIGNEE NAME(S) AND RESIDENCE DATA TO BE PRINTED

NOTE: Unless an assignee i3 identified balow, no assignes dals will appear onthe p i i an assignee is identifiad below, the document has been
filad for recordation as set forth in 87 OFR 3.1, Complation s form is NOT a susbaiitute for filing an assignmant,

US Cones Lid Hickaory, NO UNITED STATES Corporation

Signature

foertify, in accordance with 37 CFR 1.4(d){4) that  am an attormnmey or agent registered 1o practice before the
Fatent and Trademark Office who has filed and has been granted power of altorney in this application. | aiso

11
IFEE 1.0 Page 2 of 3



cartify that this Fee{s) Transmittal form is being transmitted 1o the USPTO via Patent Center on the date
indicatad balow.
Signature Name Registration # Date

AT

Adichasl L. Lestzow/ Michaa! Leslzow 35832 TOHOG2028

12
IFEE 1.0 Page 3 of 3



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 |
152017 7590 09/21/2023
US Conec Ltd. JORDAN, ANDREW
1138 25th Street Southeast
Hickory, NC 28602 | ART UNIT | PAPER NUMBER |
2874
DATE MAILED: 09/21/2023
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/349,919 07/10/2023 Jason Higley USCO0-089-US1-03 3557

TITLE OF INVENTION: MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

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 12/21/2023

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

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

Page s 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 EFS-Web.

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence 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.

152017 7590 0972172023 Certificate of Mailing or Transmission
US Conec Ltd. I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
1 1.38 25th Street Southeast addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Hickory, NC 28602 the USPTO via EFS-Web 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.
18/349.919 07/10/2023 Jason Higley USCO-089-US1-03 3557

TITLE OF INVENTION: MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

| 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 12/21/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
JORDAN, ANDREW 2874 385-078000
ng%h?%gé(;f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

- e B . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/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)

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

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: [Missue Fee [IPublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via Patent Center or EFS-Web (] Enclosed check (L] 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)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 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

[ 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

M| 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 143
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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. |
18/349,919 07/10/2023 Jason Higley USCO-089-US1-03 3557
| EXAMINER |
152017 7590 09/21/2023
US Conec Ltd. JORDAN, ANDREW
1138 25th Street Southeast
Hickory, NC 28602 | ART UNIT PAPER NUMBER |

2874

DATE MAILED: 09/21/2023

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

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

Section 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.

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.
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9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



Application No. Applicant(s)
; . 18/349,919 Higley et al.
Notice of Allowabilily Examiner ArtUnit | AlA (FITF) Status
ANDREW JORDAN 2874 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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 08/25/2023.
[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 1-15 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) LJAll 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.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/ANDREW JORDAN/
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 20230916
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Application/Control Number: 18/349,919 Page 2
Art Unit: 2874

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.

In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

DETAILED ACTION

This is an AlA application filed July 10, 2023.

The earliest effective filing date of this AIA application is seen as December 19,
2017, the date of the earliest priority application (United States provisional patent
application serial number 62/607,556) for any claims which are fully supported under 35
U.S.C. 112(a) by the provisional application.

The same is similarly true for the following United States provisional patent
application:

serial number 62/634,271 filed February 23, 2018.

The effective filing date of this AIA application is seen as July 10, 2023, the actual
filing date, for any claims that are not fully supported by the foregoing provisional
applications or the application(s) listed below.

The present application also claims priority to and/or is also related to:

United States patent application serial number 18/057,342 filed November
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Application/Control Number: 18/349,919 Page 3
Art Unit: 2874

21, 2022 now U.S. Patent No. 11,733,466;

United States patent application serial number 17/328,574 filed May 24,
2021 now U.S. Patent No. 11,506,848;

United States patent application serial number 16/462,897 filed May 21,
2019 now U.S. Patent No. 11,016,250; and

PCT international application number PCT/US18/66518 filed December 19,
2018.

The claims originally filed July 10, 2023 are entered, currently outstanding, and

subject to examination.
This action is in response to the grant of the Track 1 request of August 25, 2023.
Claims 1-15 are currently pending and outstanding.
No claims have been amended, cancelled, withdrawn, or added.
Claims 1-15 are currently outstanding and subject to examination.
This is a notice of allowability and is the first action on the merits.
Allowable subject matter is indicated below.
Often, in the substance of the action below, formal matters are addressed first,

claim rejections second, and any response to arguments third.
Track 1 Prioritized Examination

This application is subject to prioritized examination under 37 C.F.R. §

1.102(e)(1)/Track 1, MPEP § 708.02(b). The request was granted August 25, 2023.
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Application/Control Number: 18/349,919 Page 4
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Special Definitions for Claim Language - MPEP § 2111.01(1V)

No special definitions are seen as present in the specification regarding the
language used in the claims. Consequently, the words and phrases of the claims are
given their plain meaning. MPEP §§ 2173.01, 2173.05(a), and 2111.01.

If special definitions are present, Applicant should bring those to the attention of
the examiner and the prosecution history with its next response in a manner both specific
and particular. In doing so, there will be no mistake, confusion, and/or ambiguity as to

what constitutes the special definition(s).

Claims Allowed

1. Claims 1-15 are allowed.

Allowable Subject Matter
The following is an examiner’s statement of reasons for allowance:
The prior art does not teach or suggest
the fiber optic connector with different-sized top and bottom projections re the
housing along with the two springs, crimp body, and strain relief boot

as set forth in the claimed combination of independent claim(s) 1.

No references were found that supported these features in such combination.

The cited references are seen as providing the closest related art, including U.S.
Patent Nos. 5136672 to Mulholland et al. and 5737464 to Underwood.

Any comments considered necessary by applicant must be submitted no later than
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Application/Control Number: 18/349,919 Page 5
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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

Applicant’s publication is not yet published and so is not cited.

The projected publication date is November 9, 2023.

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. The cited references have elements related to Applicant’s
disclosure and/or claims or are otherwise associated with the other cited references,
particularly with respect to optical connectors and related systems.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANDREW JORDAN whose telephone number is (571)
270-1571. The examiner can normally be reached most days 1000-1800 PACIFIC TIME
ZONE (messages are returned).

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)

ey S Raaands ramte oo intarianarmesy oo
at DiinsAeaw UaRia. aovintanviswnracics.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas (Tom) HOLLWEG can be reached on (571) 270-1739. The fax
phone number for the organization where this application or proceeding is assigned is

571-273-8300.
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Application/Control Number: 18/349,919 Page 6
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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,

. . T
S VY SN, .
ONTOOMTOY HIANTD ANy Isit hid
LA LAY MRS LRSI AW NER

visit: hips:y

' for more information about Patent Center and hilps:/Anwiv usig.aav/patenis/docx

e R N
ANE WO ASEINNS Y S Eay

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.

/Andrew Jordan/

Primary Examiner, Art Unit 2874
V: (571) 270-1571 (Pacific time)
F: (571) 270-2571

September 16, 2023
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JPO; DERWENT;
IBM_TDB)

L8 899287 G02B6/$.cpc. (US-PGPUB; USPAT; |OR ON ON 2023/09/04
(G02B6/3898 OR USOCR; FIT (AP, AT, 01:07 AM
G02B6/3812 OR AU, BE, BG, BR, BY,

G02B6/3825 OR CA,CH,CN, CS, CU,
G02B6/3857 OR CZ, DD, DE, DK, EA,
G02B6/3893).cpc. EE, EP, ES, FI, FR, GB,
385/78.clas. 385/78.fs. |HR, HU, ID, IE, IL, IS,
G02B6/3898.cpc. IT, JP, KR, LT, LU, LV,
G02B6/3812.cpc. MA, MC, MD, MY, NL,
G02B6/3825.cpc. NO, NZ, OA, PH, PL,
G02B6/3857.cpc. PT, RO, RS, RU, SE,
G02B6/3893.cpc. ( SG, Sl, 8K, suU, TH,
385/78).ccls. (385/78 |TN, TR, TW, UA, VN,
).ccls. (385/78 )fs.( | WO); FPRS: EPO:
385/78).fs. (385/78 JPO; DERWENT;
).ccls fs. ( 385/78 IBM_TDB)

).ccls,fs. ( G02B6/3898

OR G02B6/3812 OR

G02B6/3825 OR

G02B6/3857 OR

G02B6/3893 ).cpc.

L9 39094 (G02B6/3898 OR (US-PGPUB; USPAT; |OR ON ON 2023/09/04
G02B6/3812 OR USOCR; FIT (AP, AT, 01:07 AM
G02B6/3825 OR AU, BE, BG, BR, BY,

G02B6/3857 OR CA,CH,CN, CS, CU,

G02B6/3893).cpc. CZ, DD, DE, DK, EA,

385/78.clas. 385/78.fs. |EE, EP, ES, FI, FR, GB,

G02B6/3898.cpc. HR, HU, ID, IE, IL, IS,

G02B6/3812.cpc. IT, JP, KR, LT, LU, LV,

G02B6/3825.cpc. MA, MC, MD, MY, NL,

G02B6/3857.cpc. NO, NZ, OA, PH, PL,

G02B6/3893.cpc. ( PT, RO, RS, RU, SE,

385/78).ccls. (385/78 |SG, SI, SK, SU, TH,

).ccls. (385/78)fs. (  |TN. TR, TW, UA, VN,

385/78).fs. (385/78 WO); FPRS; EPO;

).ccls,fs. ( 385/78 JPO; DERWENT;

).ccls fs. ( G02B6/3898 |IBM_TDB)

OR G02B6/3812 OR

G02B6/3825 OR

G02B6/3857 OR

G02B6/3893 ).cpc.

L10 899036 G02B6/$.cpc. (US-PGPUB; USPAT; |OR ON ON 2023/09/04
USOCR; FIT (AP, AT, 01:07 AM
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, Sl, 8K, suU, TH,
TN, TR, TW, UA, VN,
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WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L11 129 ((("US") near3 (USPAT) OR ON ON 2023/09/04
("Conec") near3 01:08 AM
("Ltd"™))).AS,AANM.
L12 130 (("US" near3 ("Conec") |(USPAT) OR ON ON 2023/09/04
).AS,AANM. 01:09 AM
L13 130 (US near2 (USPAT) OR ON ON 2023/09/04
Conec).as,aanm,asn. 01:10 AM
L14 5 ( (Jason near2 Higley) |(USPAT) OR ON ON 2023/09/04
AND ((Jillcha near2 01:10 AM
Wakjira) OR (Jillcha
near2 F. near2
Wakjira)) AND (Mitchell
near2 Cloud) AND
((Darrell near2 Childers)
OR (Darrell near2 R.
near2 Childers)) AND
((Michael near2
Hughes) OR (Michael
near2 E. near2
Hughes)) ).inv.
L15 590 ((("US") near3 (US-PGPUB; USPAT; |OR ON ON 2023/09/04
("Conec") near3 USOCR; FIT (AP, AT, 01:11 AM
("Ltd"™))).AS,AANM. 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, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L16 596 (("US" near3 ("Conec") |(US-PGPUB; USPAT; |OR ON ON 2023/09/04
).AS,AANM. USOCR; FIT (AP, AT, 01:11 AM
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, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L17 597 (US near2 (US-PGPUB; USPAT; [OR ON ON 2023/09/04
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Conec).as,aanm,asn. USOCR; FIT (AP, AT, 01:11 AM
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, Sl, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L18 21 ( (Jason near2 Higley) [|(US-PGPUB; USPAT; [OR ON ON 2023/09/04
AND ((Jillcha near2 USOCR; FIT (AP, AT, 01:11 AM
Wakjira) OR (Jilicha AU, BE, BG, BR, BY,
near2 F. near2 CA,CH,CN, CS, CU,

Wakjira)) AND (Mitchell |CZ, DD, DE, DK, EA,
near2 Cloud) AND EE, EP, ES, FI, FR, GB,
((Darrell near2 Childers) |HR, HU, ID, IE, IL, IS,
OR (Darrell near2 R. IT, JP, KR, LT, LU, LV,
near2 Childers)) AND [MA, MC, MD, MY, NL,
((Michael near2 NO, NZ, OA, PH, PL,
Hughes) OR (Michael |PT, RO, RS, RU, SE,
near2 E. near2 SG, Sl, 8K, suU, TH,
Hughes)) ).inv. TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L19 140 ("4690494" | "4762389" |(US-PGPUB; USPAT; |OR ON ON 2023/09/04
| "4798440" | "5016968" [USOCR) 01:12 AM
| "5619604" | "5737463"
| "5879173" | "5896479"
| "6019521" | "6059461"
| "6234682" | "6352373"
| "6513989" | "7090509"
| "7281859" | "7296935"
| "8152385" | "8559781"
| "8684611" | "8979395"
| "8985864" | "8985867"
| "9052474" | "9207410"
| "9507103" | "9523824"
| "9568689" | "9606303"
| "9625657" | "9638868"
| "9684130" | "9739955"
| "9761998" | "9804337"
| "9829644" |
"10042127" |
"10054747" |
"10146010" |
"10168487" |
"10185099" |
"10185100" |
"10191230" |
"10228516" |
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"10281668" |
"10281669" |
"10288817" |
"10520682" |
"10520687" |
"10585247" |
"10598865" |
"10641968" |
"10678000" |
"10705300" |
"10768377" |
"11092750" |
"11092755" |
"11112567" |
"11525965" |
"11555968" |
"11592627" |
"11614589" |
"20050111796" |
"20100008635" |
"20100220961" |
"20120213484" |
"20130156379" |
"20130183001" |
"20130216186" |
"20140133808" |
"20140133820" |
"20140169727" |
"20150030289" |
"20150177463" |
"20150191024" |
"20150253519" |
"20150260922" |
"20150260925" |
"20160238796" |
"20160306125" |
"20160327757" |
"20170139430" |
"20170153396" |
"20170205588" |
"20170276881" |
"20170285268" |
"20170285275" |
"20170299818" |
"20170299820" |
"20170336571" |
"20170343740" |
"20180081124" |
"20180120513" |
"20180136414" |
"20180217338" |
"20180217340" |
"20180252872" |
"20190018209" |
"20190033533" |
"20190137696" |
"20190137701" |
"20190179084" |
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"20190179086" |
"20190179089" |
"20190187387" |
"20190235184" |
"20190250344" |
"20190278028" |
"20190302383" |
"20190346633" |
"20190391343" |
"20200150357" |
"20200209489" |
"20200241215" |
"20200264384" |
"20200284998" |
"20200285001" |
"20200301077" |
"20200319410" |
"20200371299" |
"20210149124" |
"20210286138" |
"20210373252" |
"20210382236" |
"20210405302" |
"20230080980" |
"5619604" | "5737463" |
"6019521" | "6352373" |
"6513989" | "6572276" |
"7281859" | "9804337" |
"9857538" | "10156684"
| "10191230"
"10281668" |
"10527802" |
"10585247" |
"10677996" |
"11016250" |
"11016251" |
"20100008635" |
"20100220961" |
"20140133820" |
"20140169727" |
"20150030289" |
"20150177463" |
"20150191024" |
"20160238796" |
"20160306125" |
"20160327757" |
"20170139430" |
"20170299818" |
"20170343740" |
"20180252872" |
"20190018201" |
"20190278028" |
"20200150357" |
"20200301077" |
"20200371299" |
"20210278609" |
"5619604" | "5737463" |
"5879173" | "6019521" |

09/16/2023 08:48:47 PM
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"6352373" | "6513989" |
"6572276" | "7090509" |
"7281859" | "9804337" |
"9857538" | "10156684"
| "10191230"
"10281668" |
"10527802" |
"10585247" |
"10677996" |
"11016250" |
"11016251" |
"11112567" |
"20100008635" |
"20100220961" |
"20140133820" |
"20140169727" |
"20150030289" |
"20150177463" |
"20150191024" |
"20160238796" |
"20160306125" |
"20160327757" |
"20170139430" |
"20170299818" |
"20170343740" |
"20180252872" |
"20190018201" |
"20190278028" |
"20200150357" |
"20200301077" |
"20200371299" |
"20210149124" |
"20210286138" |
"20210405302" |
"5619604" | "5737463" |
"6352373" | "10191230"
| "10527802" |
"10585247" |
"10677996" |
"20100008635" |
"20100220961" |
"20140133820" |
"20140169727" |
"20150030289" |
"20150177463" |
"20160238796" |
"20160306125" |
"20160327757" |
"20170299818" |
"20180252872" |
"20190018201" |
"20190278028" |
"20200150357" |
"20200284998" |
"20200285001" |
"20200301077" |
"20200371299" |
"4690494" | "4762389" |

49
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"4798440" | "5016968" |
"5619604" | "5737463" |
"5896479" | "6019521" |
"6059461" | "6234682" |
"6352373" | "6513989" |
"7281859" | "7296935" |
"8152385" | "8559781" |
"9052474" | "9207410" |
"9507103" | "9568689" |
"9606303" | "9684130" |
"9739955" | "9761998" |
"9804337" | "9829644" |
"10054747" |
"10168487" |
"10185099" |
"10185100" |
"10191230" |
"10228516" |
"10281668" |
"10281669" |
"10288817" |
"10520687" |
"10527802" |
"10585247" |
"10641968" |
"10677996" |
"10678000" |
"10705300" |
"10768377" |
"20050111796" |
"20100008635" |
"20100220961" |
"20140133808" |
"20140133820" |
"20140169727" |
"20150030289" |
"20150177463" |
"20150191024" |
"20160238796" |
"20160306125" |
"20160327757" |
"20170139430" |
"20170153396" |
"20170285268" |
"20170285275" |
"20170299818" |
"20170299820" |
"20170343740" |
"20180081124" |
"20180120513" |
"20180136414" |
"20180217338" |
"20180217340" |
"20180252872" |
"20190018201" |
"20190018209" |
"20190137696" |
"20190137701" |
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L20

125

"20190179086" |
"20190179089" |
"20190187387" |
"20190235184" |
"20190250344" |
"20190278028" |
"20190302383" |
"20190346633" |
"20200150357" |
"20200209489" |
"20200264384" |
"20200284998" |
"20200285001" |
"20200301077" |
"20200371299").pn. OR
("2023/0096618" |
"2023/0080980" |
"11733466" |
"2021/0278609" |
"11525965" |
"2021/0286138" |
"11506848" |
"2020/0285001" |
"11016251" |
"2020/0284998" |
"11016250").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("10191230"|"10281668
"|"10585247"|"2010000
8635"|"20100220961"|"
20140133820"|"201401
69727"|"20150030289"|
"20150177463"|"20150
191024"|"20160238796
"|"20160306125"|"2016
0327757""2017013943
0"|"20170299818"|"201
70343740""201802528
72"|"20190278028"|"20
200150357"|"20200301
077"|"20200371299"|"5
619604"|"5737463"|"60
19521""6352373"|"651
3089"|"7281859"|"9804
337"|"11525965"|"2017
0205588"|"2019039134
3"|"10168487"|"100421
27"|"10054747"|"10146
010"|"10185099"|"1018
5100""10228516"|"102
81669"|"10288817"|"10
520682"|"10520687"|"1
0598865"|"10641968"|"
10678000"|"10705300"
"10768377"|"11092750"
["11092755"|"11112567
"|"20050111796"|"1155

(US-PGPUB; USPAT:
USOCR)

OR

ON

ON

2023/09/04
01:15 AM

09/16/2023 08:48:47 PM
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L21 84

5068"|"11592627"|"116
14589""20120213484"|
"20130156379"|"20130
183001"|"20130216186
"|"20140133808"|"2015
0253519"|"2015026092
2""20150260925"|"201
70153396"|"201702768
81"|"20170285268"|"20
170285275"|"20170299
820"|"20170336571"|"2
0180081124"|"2018012
0513""20180136414"|"
20180217338"|"201802
17340""20190018209"|
"20190033533"|"20190
137696"|"20190137701
"|"20190179084"|"2019
0179086"|"2019017908
9"|"20190187387"|"201
90235184""201902503
44""20190302383"|"20
190346633"|"20200209
489"|"20200241215"|"2
0200264384"|"2020028
4998"|"20200285001"|"
20200319410"|"202101
49124""20210286138"|
"20210373252"|"20210
382236"|"20210405302
"|"20230080980"|"4690
494"|"4762389"|"47984
40"|"5016968"|"587917
3"|"5896479"|"6059461"
|"6234682"|"7090509"|"
7296935"|"8152385"|"8
559781"|"8684611"|"89
79395"|"8985864"|"898
5867"|"9052474"|"9207
410"|"9507103"|"95238
24"|"9568689"|"960630
3"|"9625657"|"9638868"
|"9684130"|"9739955"|"
9761998"|"9820644").P
N.

("10054747"|"10168487
"|"10185099"|"1018510
0"|"10228516""102816
68"|"10281669"|"10288
817"|"10520687"|"1058
5247""10641968"|"106
78000"|"10705300"|"10
768377"|"20050111796
"|"20140133808"|"2017
0153396"|"2017028526
8"|"20170285275"|"201

70299820"|"201800811
24""20180120513"|"20

(US-PGPUB; USPAT:
USOCR)

oo

OR

ON

ON

2023/09/04
01:16 AM

09/16/2023 08:48:47 PM
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180136414"|"20180217
338"|"20180217340"|"2
0190018209"|"2019013
7696"|"20190137701"|"
20190179086"|"201901
79089"|"20190187387"|
"20190235184"|"20190
250344"|"20190278028
"|"20190302383"|"2019
0346633"|"2020015035
7"|"20200209489"|"202
00264384"|"202002849
98"|"20200285001"|"46
90494"|"4762389"|"479
8440"|"5016968"|"5896
479"|"6059461"|"62346
82"|"7296935""815238
5"|"8559781"|"9052474"
|"9207410"|"9507103"|"
9568689"|"9606303"|"9
684130"|"9739955""97
61998"|"9829644"|"106
77996"|"20150191024"|
"20170139430"|"20170
343740"|"20180252872
"|"20200301077"|"2020
0371299"|"6019521"|"6
513989"|"7281859"|"98
04337"|"10585247"|"20
100008635"|"20140133
820"|"20190278028"|"2
0200150357"|"2010022
0961"|"20140169727"|"
20150030289"|"201501
77463"|"20160238796"|
"20160306125"|"20160
327757"|"20170299818
"|"5619604"|"5737463"|"
6352373").PN.

L22 6 ("11112567"|"20210149 | (US-PGPUB; USPAT; [OR ON ON 2023/09/04
124"|"20210286138"|"2 |USOCR) 01:17 AM
0210405302"|"5879173
"|"7090509").PN.

L23 126 22 OR 21 OR 20 (US-PGPUB; USPAT; |OR ON ON 2023/09/04

USOCR) 01:18 AM

L24 14 19 NOT 23 (US-PGPUB; USPAT; |OR ON ON 2023/09/04

USOCR) 01:18 AM

L25 136 ("20210278609"|"10191 | (US-PGPUB; USPAT; [OR ON ON 2023/09/16
230"|"10281668"|"1052 |USOCR; FIT (AU, AP, 12:05 AM
7802"|"10585247"|"106 (AT, BE, BG, BR, BY,
77996"|"20100008635"| [CA, CH, CN, CS, CU,

"20100220961"|"20140 (CZ, DD, DE, DK, EA,
133820"|"20140169727 |EE, EP, ES, FI, FR, GB,
"|"20150030289"|"2015 |[HR, HU, ID, IE, IL, IS,
0177463"|"2015019102 (IT, JP, KR, LT, LU, LV,
4"|"20160238796"|"201 |MA, OA, RU, SU, WO,
60306125"|"201603277 |MC, MD, MX, NL, NO,
09/16/2023 08:48:47 PM i Page 12 of 20
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L26

368

57"|"20170139430"|"20
170299818"|"20170343
740"|"20180252872"|"2
0190018201"|"2019027
8028"|"20200150357"|"
20200301077"|"202003
71299"|"5619604"|"573
7463"|"6019521"|"6352
373"|"6513989"|"72818
59"|"9804337""101566
84"|"11016250"|"11016
251"|"6572276"|"98575
38").PN.

("10191230"|"10281668
"|"10585247"|"2010000
8635"|"20100220961"|"
20140133820"|"201401
69727"|"20150030289"|
"20150177463"|"20150
191024"|"20160238796
"|"20160306125"|"2016
0327757""2017013943
0"|"20170299818"|"201
70343740""201802528
72"|"20190278028"|"20
200150357"|"20200301
077"|"20200371299"|"5
619604"|"5737463"|"60
19521""6352373"|"651
3089"|"7281859"|"9804
337"|"11525965"|"2017
0205588"|"2019039134
3"|"10042127""100547
47""10146010"|"10168
487"|"10185099"|"1018
5100""10228516"|"102
81669"|"10288817"|"10
520682"|"10520687"|"1
0598865"|"10641968"|"
10678000"|"10705300"
"10768377"|"11092750"
["11092755"|"11112567
"|"11555968"|"1159262
7""11614589"|"200501
11796""20120213484"|
"20130156379"|"20130
183001"|"20130216186
"|"20140133808"|"2015
0253519"|"2015026092
2""20150260925"|"201
70153396"|"201702768
81"|"20170285268"|"20
170285275"|"20170299
820"|"20170336571"|"2
0180081124"|"2018012
0513""20180136414"|"
20180217338"|"201802
17340""20190018209"|

Nz, PH, PL, PT, RO,
RS, SE, SG, I, 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, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

OR

ON

ON

2023/09/16
12:11 AM

09/16/2023 08:48:47 PM
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"20190033533"|"20190
137696"|"20190137701
"|"20190179084"|"2019
0179086"|"2019017908
9"|"20190187387"|"201
90235184""201902503
44""20190302383"|"20
190346633"|"20200209
489"|"20200241215"|"2
0200264384"|"2020028
4998"|"20200285001"|"
20200319410"|"202101
49124""20210286138"|
"20210373252"|"20210
382236"|"20210405302
"|"20230080980"|"4690
494"|"4762389"|"47984
40"|"5016968"|"587917
3"|"5896479"|"6059461"
|"6234682"|"7090509"|"
7296935"|"8152385"|"8
559781"|"8684611"|"89
79395"|"8985864"|"898
5867"|"9052474"|"9207
410"|"9507103"|"95238
24"|"9568689"|"960630
3"|"9625657"|"9638868"
|"9684130"|"9739955"|"
9761998"|"9820644").P
N.

L27 22 ("11112567"|"20210149 | (US-PGPUB; USPAT; [OR ON ON 2023/09/16
124"|"20210286138"|"2 |USOCR; FIT (AU, AP, 1211 AM
0210405302"|"5879173 |AT, BE, BG, BR, BY,

"|"7090509").PN. 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)

L28 279 ("10054747"|"10168487 | (US-PGPUB; USPAT; [OR ON ON 2023/09/16
"|"10185099"|"1018510 [USOCR; FIT (AU, AP, 1211 AM
0"|"10228516"|"102816 (AT, BE, BG, BR, BY,
68"|"10281669"|"10288 |CA, CH, CN, CS, CU,
817"|"10520687"|"1058 (CZ, DD, DE, DK, EA,
5247"|"10641968"|"106 |EE, EP, ES, FI, FR, GB,
78000"|"10705300"|"10 [HR, HU, ID, IE, IL, IS,

768377""20050111796 (IT, JP, KR, LT, LU, LV,

"|"20140133808"|"2017 [MA, OA, RU, SU, WO,

0153396"|"2017028526 (MC, MD, MY, NL, NO,

8"|"20170285275"|"201 [NZ, PH, PL, PT, RO,

00/16/2023 08:48:47 PM 55 Page 14 of 20
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L29

62

70299820"|"201800811
24""20180120513"|"20
180136414"|"20180217
338"|"20180217340"|"2
0190018209"|"2019013
7696"|"20190137701"|"
20190179086"|"201901
79089"|"20190187387"|
"20190235184"|"20190
250344"|"20190278028
"|"20190302383"|"2019
0346633"|"2020015035
7"|"20200209489"|"202
00264384"|"202002849
98"|"20200285001"|"46
90494"|"4762389"|"479
8440"|"5016968"|"5896
479"|"6059461"|"62346
82"|"7296935""815238
5"|"8559781"|"9052474"
|"9207410"|"9507103"|"
9568689"|"9606303"|"9
684130"|"9739955""97
61998"|"9829644"|"106
77996"|"20150191024"|
"20170139430"|"20170
343740"|"20180252872
"|"20200301077"|"2020
0371299"|"6019521"|"6
513989"|"7281859"|"98
04337"|"20150177463"|
"20100220961"|"20140
169727"|"20150030289
"|"20160238796"|"2016
0306125"|"2016032775
7"|"20170299818"|"561
9604"|"5737463"|"6352
373"|"20190278028"|"1
0585247"|"2010000863
5"|"20140133820"|"202
00150357").PN.

("10585247"|"10677996
""20100008635"["2014

0133820"["2018025287
2"|"20190278028"|"202

00150357"|"202002849
98"["20200285001"|"20

200301077"["20200371

299"|"20100220961"|"2

0140169727"["2015003
0289"["20150177463"|"

20160238796"|"201603
06125"|"20160327757"|
"20170299818"|"56196

04"|"5737463"|"635237

3").PN.

RS, SE, SG, I, 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, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

OR

ON

ON

2023/09/16
12:11 AM

09/16/2023 08:48:47 PM
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29 OR 28 OR 27 OR 26
OR 25

((fiber$4 OR fibre$4)
near2 (optic$4 OR
optci$4) near2
connect$4) AND
(hous$4) AND (main$4
near2 body$4) AND
(ferrule$4 near2
assembl$4) AND
((optic$4 OR optci$4)
near2 ferrule) AND
((fiber$4 OR fibre$4)
near2 (optic$4 OR
optci$4) near2 ferrul$4)
AND (ferrul$4 near2
hold$4) AND (spring$4
OR bias$4) AND
(crimp$4 near2 bod$3)
AND (first$4 near2
project$4) AND
(second$4 near2
project$4) AND
(differ$4 near2 siz$4)
AND (strain$4 near2
relief$4 near2 boot$4)
AND (ferrul$4)

((fiber$4 OR fibre$4)
near2 (optic$4 OR
optci$4) near2
connect$4) AND
(hous$4) AND (main$4
near2 body$4) AND
((optic$4 OR optci$4)
near2 ferrule) AND
((fiber$4 OR fibre$4)
near2 (optic$4 OR
optci$4) near2 ferrul$4)
AND (ferrul$4 near2
hold$4) AND (spring$4
OR bias$4) AND
(crimp$4 near2 bod$3)
AND (strain$4 near2

(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, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2023/09/16
12:12 AM

2023/09/16
01:32 AM

2023/09/16
01:33 AM

L30 401
L31 0

L32 28
09/16/2023 08:48:47 PM
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relief$4 near2 boot$4)
AND (ferrul$4)

((fiber$4 OR fibre$4)
near2 (optic$4 OR
optci$4) near2
connect$4)

((first$4 OR top$3)
near2 (project$4 OR
latch$4 OR pawl$4) )
AND ((second$4 OR
bottom$4 OR lower$4 )
near2 (project$4 OR
latch$4 OR pawl$4) )

((first$4 OR top$3)
near2 (project$4 OR
latch$4 OR pawl$4) )
WITH ((second$4 OR
bottom$4 OR lower$4 )
near2 (project$4 OR
latch$4 OR pawl$4) )

35 AND 33

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
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,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/09/16
05:16 PM

2023/09/16
05:18 PM

2023/09/16
05:21 PM

2023/09/16
05:21 PM

L33 662175
L34 944958
L35 622251
L36 4745
09/16/2023 08:48:47 PM
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L37

L38

L39

2807

40405

61041

35 AND 33 AND 8

(crimp$4 near2 bod$3)

(spring$4 OR bias$4)
WITH (ferrul$4)

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)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2023/09/16
05:21 PM

2023/09/16
05:23 PM

2023/09/16
05:23 PM

09/16/2023 08:48:47 PM
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L40

L41

L42

L43

3286

47

768

(strain$4 near2 relief$4
near2 boot$4)

35 AND 33 AND 8 AND
38 AND 39 AND 40

35 AND 33 AND 8 AND
39

US-5737464-%.did.

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
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)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
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,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/09/16
05:23 PM

2023/09/16
05:25 PM

2023/09/16
06:53 PM

2023/09/16
06:56 PM

09/16/2023 08:48:47 PM
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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)

L44 48 ("4936662" | "5073042" |(US-PGPUB; USPAT; [OR ON ON 2023/09/16
| "5136672" | "5233674" |USOCR) 06:56 PM
| "5317663" | "5348487"
| "5359688" |
"5542015").pn. OR
("5737464").urpn. AND
(PGPB | USPT |
USOC).dbnm.

PE2E SEARCH - Search History (Interference)

Ref # Hits Search Query DBs Default Plurals British Time Stamp

Operator Equivalents

N1 374 (strain$4 near2 relief$4 |(US-PGPUB; USPAT) [OR ON ON 2023/09/16
near2 boot$4).cim. 08:41 PM

N2 2383 ((spring$4 OR bias$4) |(US-PGPUB; USPAT) |OR ON ON 2023/09/16
WITH (ferrul$4)).cim. 08:42 PM

N3 1172 (crimp$4 near2 (US-PGPUB; USPAT) |OR ON ON 2023/09/16
bod$3).clm. 08:42 PM

N4 98706 (((first$4 OR top$3) (US-PGPUB; USPAT) |OR ON ON 2023/09/16
near2 (project$4 OR 08:44 PM
latch$4 OR pawl$4) )

AND ((second$4 OR
bottom$4 OR lower$4 )
near2 (project$4 OR
latch$4 OR pawl|$4)
)).clm.

N5 71950 (((first$4 OR top$3) (US-PGPUB; USPAT) |OR ON ON 2023/09/16
near2 (project$4 OR 08:44 PM
latch$4 OR pawl$4) )

WITH ((second$4 OR
bottom$4 OR lower$4 )
near2 (project$4 OR
latch$4 OR pawl|$4)
)).clm.

N6 24186 (((fiber$4 OR fibre$4) (US-PGPUB; USPAT) |OR ON ON 2023/09/16
near2 (optic$4 OR 08:45 PM
optci$4) near2
connect$4)).cim.

N7 0 N1 AND N2 AND N3 (US-PGPUB; USPAT) |OR ON ON 2023/09/16
AND N4 AND N5 AND 08:46 PM
N6

PE2E SEARCH - Search History (Similarity Search)
No Similarity Results available
09/16/2023 08:48:47 PM o1 Page 20 of 20
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Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed, the Power of Attorney will not be recognized in the application.

Application Number 18/349,919

Filing Date 2023-07-10

First Named Inventor

Jason Higley

Title

AND CARRIER

MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM

Art Unit OPAP

Examiner Name DOCket CENTRAL

Attorney Docket Number || USCQO-089-US1-03

SIGNATURE of Applicant or Patent Practitioner

2023-09-07

Name

Signature /MlChaeI L LeetZOW/ Date (Optional)
Michael L. Leetzow Registration
Number

35932

Title (if Applicant is a | Pgtent Practitioner
juristic entity)

Applicant Name (if Applicant is a juristic entity) U S CO n eC Ltd

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 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the fogg, call 1-800-PT0O-9199 and select option 2.



PTO/AIA/B0 (07-12)

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

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

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

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

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

| hereby appoint:
Practitioners associated with Customer Number:
IE‘ 152017
-— OR.-
I:_I Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Name : Registration Name Registration
Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

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

I:El The address associated with Customer Number: 152017
OR

Firm or
| | Individual Name

Address

City State Zip

Country

Telephone Email

Assignee Name and Address: us Conec, Ltd.
1138 25th Street SE
Hickorv NC 286803

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose siW and title is supplied below is authorized to act on behalf of the assignee

Signature /-\ \ / /( - Date
V4 > I \__V

/A " 4

Name Joseph L. Graham Telephone 828 267 6323
Title President

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 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 Cammerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the fé)7rm, call 1-800-PT0-9199 and select option 2.



PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: US Conec Lid.

Application No./Patent No.: 18/349,919 Filed/issue Date: 2023-07-10

Titted: MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER
US Conec Ltd. _a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose gne of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

u The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 064802 , Frame 0391 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.0O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the fod‘é/n, call 1-800-PTO-9199 and select option 2.



PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

H As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Michael L. Leetzow/ 2023-09-07

Signature Date

Michael L. Leetzow 35932

Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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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. |
18/349.,919 07/10/2023 Jason Higley USCO-089-US1-03 3557
152017 7590 08/25/2023 | A AMINGR |
US Conec Ltd.
1138 25th Street Southeast CENTRAL, DOCKET
Hickory, NC 28602
| ART UNIT | PAPER NUMBER |
OPAP
| NOTIFICATION DATE | DELIVERY MODE |
08/25/2023 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):

docket@usconec.com
eofficeaction@appcoll.com
michael @leetzow.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
18/349,919 Higley et al.
Decision Granting Request for
Prioritized Examination (Track /) Examiner Art Unit AIA (FITF) Status
CHERYL P GIBSON OPET Yes
BAYLOR

1. THE REQUEST FILED 10 July 2023 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. (J for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendmen mend th lication ntain more than f
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;
filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

T o mmo o

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to CHERYL GIBSON BAYLOR at
(571)272-3213. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

{CHERYL GIBSON BAYLOR/
Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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PTO/AIAIOT (06-12)

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

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

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

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

APPLICATION DATA SHEET (37 CFR 1.76)

Title of
Invention

As the below named inventor, | hereby declare that:

This declaration D The attached application, or

is directed to:

United States application or PCT international application number

filed on

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

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

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

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor: Date (Optional) :

Signature: m . W
9 /

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

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to
comply with an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a
currently valid OMB Conirol Number. The OMB Control Number for this information collection is 0651-0032. Public burden for this form is
estimated to average 1 minute per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden estimate or any
other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United States Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. If filing this completed forrddy mail, send to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.



PTO/AIAIOT (06-12)

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

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

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

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

APPLICATION DATA SHEET (37 CFR 1.76)

Title of
Invention

As the below named inventor, | hereby declare that:

This declaration D The attached application, or

is directed to:

United States application or PCT international application number

filed on

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

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

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

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor: Date (Optional) :

TI L F el

Signature: ¢/

pid

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

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to
comply with an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a
currently valid OMB Conirol Number. The OMB Control Number for this information collection is 0651-0032. Public burden for this form is
estimated to average 1 minute per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden estimate or any
other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United States Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. If filing this completed forrddy mail, send to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.



PTOMAIAIGT {06-12)
Approved for use through 05/31/2024. - OMB 0851-0032
U.S. Patentand Trademark Office; LS. DEPARTMENT OF COMMERCE

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

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

Title of  |MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND
Invention |CARRIER

As the below named inventor, | hereby declare that:

This declaration —_
is directed to: D The attached application, or

@ United States application or PCT international application number 18/349,919

July 10, 2023

filed on

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

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

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

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor: Mitchell CIOUd Date (Optionaly

Signature: { ﬂv’{}":”%}’G\ (*{%wi

Nate: An application data sheat (PTO/SB/14 or equivalent), including naming the entire inventive entity, must:accompany this form ormust have
been previously filed. Use anadditional PTO/AIANO form for each additional inventor.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subjéct To a penalty for failure to
comply with an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a
currently valid OMB Control Number, The OMB Control Number for this information collection’is 0651-0032, Public burden for this form is
estimated to average 1 minute per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden estimate or any
other aspect of this Information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United States Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS, If filing this completed form by mail, send-to: Commissioner for Patents; P.O, Box 1450,

Alexandria, VA 22313-1450.
if you meed assistance incompleting the forn, call 1-800-PT0O-9188 aid selectoplion 2,




PTO/AIAIOT (06-12)

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

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

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

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

APPLICATION DATA SHEET (37 CFR 1.76)

Title of
Invention

As the below named inventor, | hereby declare that:

This declaration D The attached application, or

is directed to:

United States application or PCT international application number

filed on

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

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

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

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor: Date (Optional) :

Signature: Jdﬂ/lm @ F}\LQC&&M

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

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to
comply with an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a
currently valid OMB Conirol Number. The OMB Control Number for this information collection is 0651-0032. Public burden for this form is
estimated to average 1 minute per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden estimate or any
other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United States Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. If filing this completed forrd®y mail, send to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.



PTO/AIAIOT (06-12)

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

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

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

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

APPLICATION DATA SHEET (37 CFR 1.76)

Title of
Invention

As the below named inventor, | hereby declare that:

This declaration D The attached application, or

is directed to:

United States application or PCT international application number

filed on

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

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

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

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor: Date (Optional) :

Signature: me %
V/ v

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

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to
comply with an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a
currently valid OMB Conirol Number. The OMB Control Number for this information collection is 0651-0032. Public burden for this form is
estimated to average 1 minute per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden estimate or any
other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United States Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. If filing this completed forrdthy mail, send to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/349,919 08/20/2023 03:19:46 PM ET USCO0-089-US1-03

Title of Invention
MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 3557 FILED BY Michael Leetzow
PATENT CENTER # 62644645 FILING DATE  07/10/2023
CUSTOMER # 152017 FIRST NAMED ] ason Higley
INVENTOR
CORRESPONDENCE AUTHORIZED BY
ADDRESS

Documents TOTAL DOCUMENTS: 1
DOCUMENT PAGES DESCRIPTION SIZE (KB)
SignedDec-USCO-089-US1- 5 Oath or Declaration filed 1304 KB
03.pdf
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
SignedDec-USCO-089-US1- OAEOF3A934663E373E9A7575E3EF6E131E98E75839B96998E5
03.pdf FBD3135037863277984AEDDOA38163AB5745A5A9730B8A2568

A64619008FE0347A22B0D590F22C

This Acknowledgement Receipt evidences receipt on the notedlg/jate by the USPTO of the indicated documents, characterized
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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.8.C. 371

If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.C.
371 and cther applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a national stage
submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov
| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
18/349,919 07/10/2023 Jason Higley USCO-089-US1-03
CONFIRMATION NO. 3557
152017 IMPROPER CFR REQUEST
US Conec Ltd.
1138 25th Strest Southeast A A A
0C000000060026923

Hickory, NC 28602
Date Mailed: 08/01/2023

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT
Continuity, Priority Claims, Petitions, and Non-Publication Requests

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request

because:
Prior-Filed Nonprovisional Application has been Improperly Indicated as a
National Stage (35 U.S.C. 371) Application
Applicant submitted a benefit claim to a prior-filed honprovisional application and improperly indicated
that the prior-filed application is a national stage application under 35 U.S.C. 371. The Office's records
show that the prior-filed application is an application filed under 35 U.S.C. 111(a). The Office has entered
the benefit claim to the prior-filed application as a benefit claim to an application filed under 35 U.S.C.
111(a). Any request for a corrected filing receipt to include the indication that the prior-filed application is a
national stage application will not be granted unless applicant supplies evidence that the prior application
was in fact a national stage application. Accordingly, applicant should not submit such request without
such evidence. Applicant should submit a corrected application data sheet (ADS) to delete the indication
that the prior-filed application is a national stage application.

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.

/Ikehi/
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/349,919 07/10/2023 1820 USCO-089-US1-03 15 1
CONFIRMATION NO. 3557
152017 FILING RECEIPT

sSCeots T

Hickory, NC 28602
Date Mailed: 08/01/2023

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)
Jason Higley, Hickory, NC;
Jillcha F. Wakijira, Hickory, NC;
Mitchell Cloud, Hickory, NC;
Darrell R. Childers, Hickory, NC;
Michael E. Hughes, Hickory, NC;
Applicant(s)
US Conec Ltd., Hickory, NC;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 18/057,342 11/21/2022
which is a CON of 17/328,574 05/24/2021 PAT 11,506,848
which is a CON of 16/462,897 05/21/2019 PAT 11,016,250
which is a 371 of PCT/US18/66518 12/19/2018
which claims benefit of 62/634,271 02/23/2018
and claims benefit of 62/607,555 12/19/2017

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

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Application via Priority Document Exchange: Yes
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: 07/31/2023

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 18/349,919

Projected Publication Date: 11/09/2023

Non-Publication Request: No

Early Publication Request: No

Title

MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
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81



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

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

PATENT APPLICATION FEE DETERMINATION RECORD

Substitute for Form PTO-875 18/349,919
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
B o) 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
TOTAL CLAIMS ) *
(37 CFR 1.16()) 15 minus 20 = 0 OR |« 0
INDEPENDENT CLAIMS : *
(37 CFR 1.16(h)) 1 minus 3 = X 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0
* |If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total g i - =
> (37 CF?{ ?.160)) Minus X = OR X
[m)] 7 - =
E ((ISI;%erRe? .?g(ﬂt)) s x = OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
U1] Total * Minus o = X =
% @7 CF?{ ?.160)) OR |x
Independent * Minus | *** = ~
E (37 CFR 1.16(h}) x B OR |x
<§( Application Size Fee (37 CFR 1.16(s))
R
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 Previou
he "L )

sly Paid For" IN THIS SPACE is |
Paj " i

84

incolumn 1




PTO/AIA/01 (06-12)

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

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

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

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

APPLICATION DATA SHEET (37 CFR 1.76)

. MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND
Title of
Invention CARRIER

As the below named inventor, | hereby declare that:

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

D United States application or PCT international application number

filed on

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

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

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

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PT0O-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Michael E. Hu hes Date (Optional) : -5/2 /?
Signature: 22 Z“ﬂ 4 W /

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

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

Ifyou need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/01 (06-12)

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

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

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

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

MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND

Title of CARRIER

Invention

As the below named inventor, | hereby declare that:

This declaration ot
is directed to: The attached application, or

D United States application or PCT international application number

filed on

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

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

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

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor: D/a/r?q" R. Ch"der.‘?’ Date (Optional) :
Signature: W (C Q/L/(

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/Q1 form for each additional inventor.

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

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/01 (06-12)

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

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

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

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

, MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND
Title of | ~ARRIER

Invention

As the below named inventor, | hereby declare that:

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

|:| United States application or PCT international application number

filed on

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

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

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

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor: ‘Ji”Ch% F. Wakjira Date (Optional) : A /o?‘? //7

Signature: J(///[//% f Mf//‘/t

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/Q1 form for each additional inventor.

This collection of information is required by 35 U.S.C. 1156 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select oplion 2.
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PTO/AIA/01 (06-12)

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

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

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

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

) MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND
Title of CARRIER

Invention

As the below named inventor, | hereby declare that:

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

|:| United States application or PCT international application number

filed on

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

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

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

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor: Jason Higley . Date (Optional) ; %Wl q

Signature: MM
L 4 v

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

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is required to abtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is govemned by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in compleling the form, call 1-800-PTO-9199 and select option 2.

88




PTO/AIAIOT (06-12)

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

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

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

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

APPLICATION DATA SHEET (37 CFR 1.76)

. MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND
Title of CARRIER

Invention

As the below named inventor, | hereby declare that:

This declaration f i
is directed to: The attached application, or

D United States application or PCT international application number

filed on

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

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

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

WARNING:

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

LEGAL NAME OF INVENTOR

Inventor: Mitchell Cloud Date (Optional) :

Signature: W /),/auaf

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

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute o
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

89



Page 1 of 2
UNITED STATES P.0.Box 1450
m PATENT AND TRADEMARK OFFICE Ao, e o ooy

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/349,919 07/10/2023 09:31:15 PM ET USCO0-089-US1-03

Title of Invention
MINIDUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 3557 FILED BY Michael Leetzow
PATENT CENTER # 62416018 AUTHORIZED BY
CUSTOMER # 152017 FILING DATE
CORRESPONDENCE - FIRST NAMED | ason Higley
ADDRESS INVENTOR
Payment Information
AT SR S
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEMTOTAL($)
1830 PROCESSING FEE, EXCEPT IN 140.00 1 140.00

PROVISIONAL APPLICATIONS

1817 REQUEST FOR PRIORITIZED 4200.00 1 4200.00
EXAMINATION

1111 UTILITY PATENT APPL. SEARCH 700.00 1 700.00
FEE

1011 BASIC FILING FEE - UTILITY (PAPER 320.00 1 320.00

FILING ALSO REQUIRES NON-
ELECTRONIC FILING FEE UNDER
1.16(T})

1311 PATENT APPL. EXAMINATION FEE 800.00 1 800.00

90



Page 2 of 2

TOTAL $6,160.00
AMOUNT:

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.5.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.8.C. 371

If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.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.5.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.

91



Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

:;iilse}n';l:rr:ned JaSOn H |g | ey Er?gvg\jrr]c;:visional Application Number (if
e o MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—--OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

sanae/Michael L. Leetzow/ _2023-07-10

ame oMichael L. Leetzow Practioner 39932

Registration Number

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d} for signature requirements and certifications.
Submit multiple forms if more than one signature is required. ™

forms are submitted.

D *Total of

92




Privacy Act Statement

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

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

1.

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.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 governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

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

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

93



Page 1 of3
UNITED STATES P.0.Box 1450
m PATENT AND TRADEMARK OFFICE Ao, e o ooy

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/349,919 07/10/2023 09:31:15 PM ET USCO0-089-US1-03

Title of Invention
MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 3557 FILED BY Michael Leetzow
PATENT CENTER # 62416018 FILING DATE
CUSTOMER # 152017 FIRST NAMED ] ason Higley
INVENTOR
CORRESPONDENCE AUTHORIZED BY
ADDRESS
Documents TOTAL DOCUMENTS: 7
DOCUMENT PAGES DESCRIPTION SIZE (KB)
USCO-089-US1- 10 Application Data Sheet 2225 KB

03_USPTO_AIA14 2023071
0_205348.pdf

USCO-089-US1- 2 Track One Request 126 KB
03 USPTO_AlA424 202307
10 205348.pdf

USCO089PCTConnectorUs1l 29 Application body structured text 44 KB
-03-APP.TEXT.docx document
USCO089PCTConnectorUS1 29 Auxiliary PDF of Application 535 KB

-03.pdf

94



SignedDeclarationsUSC0089
US1 copy.pdf

USCOO0891112FinalDWGS
copy.pdf

USC0-089-US1-
03_USPTO_AIA15 2023071
0_205348.pdf

Digest

DOCUMENT

Page 2 of 3

5 Oath or Declaration filed 603 KB

37 Drawings-only black and white 1551 KB
line drawings

2 Transmittal of New Application 429 KB

MESSAGE DIGEST(SHA-512)

USC0-089-US1-
03_USPTO_AIA14 20230710
205348.pdf

USCO-089-US1-
03_USPTO_AIA424 20230710
_205348.pdf

USCOO089PCTConnectorUs1-
03-APP.TEXT.docx

USCO089PCTConnectorus1-
03.pdf

SignedDeclarationsUSCO0O089U
S1 copy.pdf

USCOO089I1112FinalDWGS
copy.pdf

969D6555BD497B09106A660F4F6E70E7380DD6ELE7FAOID4A
6B3485B758ECCEC6FD9651AESB2DIADC8CI9CD1806F 964772
33DC48AEAOE9ED49A1A9B043D288309

A3448AED37134345E1134487ABA302E48B1F3FES54B2CT79BE4
DC37677EDEDCO0553B00855A1D9F8703DOFBEGDBAS5D50A8A
55239BBCCFDC68EA956B547105757AE

8159FEB633EQ9E4FC2BF203AFDF15FE30F90A7212634BC4D1
2743F941D22E4E4261051F1716A22A73178B11B2178A2D8173A
A68266640E804F929ACC2B8522677

AOA4415D5100C4FBEA216F17DF761812C177F2FB7828730066
AEB3B959D52E11EEI01F3DC8BEB54227821318EACDO9C16C1
49B576CC38A3DBDC5DB9E99E90E08C

FALEBS8D74AD595DEESC118D3606A35A3EBE17DE9F 34399146
AF3617221EC3D8F34A05FBBAAEC91731B82949A1BCBFAGD
453430552920B300AF 1IEE2A281A1095

3796960245174DC89ACAF5FC430A7CD76554B3D26363E276FB
97B2D66BATATACS5EA4TASDOBBD0263B0C28515342E7F00A22
509B40542C9841EECADOBASATTT32

95



Page 3 0of 3

UsC0O-089-US1- 70371324A7CDFFF3A29474FF2357D41FA1BF9608360120E 56E
03_USPTO_AIA15_20230710_  BD565D84F7F74F27210757F7D1B7F708F417A6BE35BC5D4C6
205348.pdf EA03D8D23CCF165435DA2D020D6DD

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.8.C. 371

If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.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.5.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.

96



MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER
BACKGROUND OF THE INVENTION

[0001] This application claims priority to U.S. Provisional Patent Application serial number
62/607,555, filed on December 19, 2017 and Provisional Patent Application serial number
62/634,271, filed on February 23, 2018, and under 35 U.S.C. § 120 to U.S. Patent No.
11,016,250, issued on March 25, 2021, and to U.S. Patent No. 11,506,848, issued on November
22,2022; and to U.S. Patent Application no. 18/057,342, filed on November 21, 2022, the

contents of all of which are incorporated by reference.

FIELD OF THE INVENTION

[0002] In the small form-factor pluggable (SFP and QSFP) industry, there are a number
of different ferrules and designs that are used. In some applications, an MT ferrule is used,
while in others it is the LC form that is used. The LC connector uses a single optical fiber
and fiber optic ferrule per housing. In higher density applications, the LC connector may not
be used because the space that each of the LC connectors use. Thus, it would beneficial to
reduce the footprint of the LC connector by reducing the pitch between the fiber optic
ferrules.

[0003] Applicant has a new design for a fiber optic connector using the LC fiber optic
ferrule to reduce the overall footprint of the fiber optic connector. In addition, an
insertion/removal tool has been included to allow for the reduced footprint, allowing a user
to more easily insert and remove the new fiber optic connectors. The fiber optic connector
and the insertion/removal tool may also provide a way to ensure the correct polarity of the
fiber optic connector and to even change the polarity in the field.

[0004]  Finally, the insertion/removal tool may include a way for it to be self-returning

after a user inserts/removes the fiber optic connector.

SUMMARY OF THE INVENTION
[0005] The present invention is directed to a fiber optic connector that includes a housing
having a main body extending between a front end and a rear end and having an opening
cxtending thercbetween, two ferrule asscmblics disposed within the opening of the housing, cach

of the ferrule assemblies including a fiber optic ferrule, a ferrule holder and a lead-in tube, the

1
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[iber oplic [errule being inserted into a front end of a ferrule holder and extending away [rom the
front end of the ferrule holder, and the lead-in tube attached the ferrule holder and extending
rearwardly and away from the fiber optic ferrule, two springs, each spring engaging a rearward
facing surface of a respective ferrule holder and extending towards the rear end of the housing,
and a spring push engaging a rear portion of each of the two springs to bias the ferrule
asscmblics toward the front end of the housing, the spring push cngaging a portion of the
housing in the opening to retain the spring push within the opening, wherein each of the lead-in
tubes extend through at least a portion of a respective spring and beyond a rear end of the spring
push.

[0006] In some embodiments, the fiber optic connector includes a crimp body having a
transition portion to receive an optical fiber extending from each of the lead-in tubes between
the front end and a singular opening at a rear end, the rear end having an outer surface to
receive a crimp band therearound.

[0007] In some embodiments, the housing has a rail receiving portion configured to
receive a latch component.

[0008] In some embodiments, the latch component is a push-pull mechanism.

[0009] In another aspect, the invention is directed to a method of assembling a fiber optic
connector that includes the steps of inserting into a housing having a main body, the main body
exlending belween a [ront end and a rear end and having an opening extending therebetween two
ferrule assemblies, each of the ferrule assemblies comprising a fiber optic ferrule, a ferrule
holder and a lead-in tube, the fiber optic ferrule being inserted into a front end of a ferrule holder
and extending away from the front end of the ferrule holder, and the lead-in tube attached the
ferrule holder and extending rearwardly and away from the fiber optic ferrule, inserting on to
each of the ferrule assemblies a spring engaging a rearward facing surface of the ferrule holder
and extending towards the rear end of the housing, inserting into the housing a spring push to
engage a rear portion of each of the springs to bias the ferrule assemblies toward the front end of
the housing, the spring push engaging a portion of the housing in the opening to retain the spring
push within the opening, inserting an adhesive into each of the lead-in tubes (o secure an oplical
fiber within each of the ferrule assembly, and allowing the adhesive to cure with an optical fiber
within each of the ferrule assemblies.

[0010] Additional features and advantages of the invention will be set forth in the detailed
description which follows, and in part will be readily apparent to those skilled in the art from
that description or recognized by practicing the invention as described herein, including the

detailed description which follows, the claims, as well as the appended drawings.
2
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[0011] Ttis to be understood that both the foregoing general description and the following
detailed description of the present embodiments of the invention, and are intended to provide
an overview or framework for understanding the nature and character of the invention as it is
claimed. The accompanying drawings are included to provide a further understanding of the
invention, and are incorporated into and constitute a part of this specification. The drawings
illustrate various embodiments of the invention, and together with the description serve to
explain the principles and operations of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] FIG. 1 is a side elevational view of one embodiment of a fiber optic connector
with a push-pull mechanism, crimp body, and boot according to the present invention;
[0013] FIG. 2 is an exploded perspective view of the fiber optic connector in FIG. 1;
[0014] FIG. 3 is a perspective view of a portion of the fiber optic connector in FIG. 1,
which includes the housing with two ferrule assemblies and a spring push;
[0015] FIG. 3A is an exploded perspective view of the ferrule assembly and spring in
FIG. 3;
[0016] FIG. 4 is a partial cross section of the housing with two assembled ferrule
assemblies and the spring push in FIG. 3;
[0017] FIG. 5 is a perspective view of the housing of the fiber optic connector in FIG. 1
and FIG. 3;
[0018] FIG. 6 is a rear elevational view of the housing in FIG. 5;
[0019] FIG. 7 is a perspective view of spring push in FIG. 3;
[0020] FIG. 8 is a front elevational view of the crimp body in FIG. 1;
[0021] FIG. 9 is a partial cut away perspective view of the crimp body in FIG. §;
[0022] FIG. 10 is a perspective view of the push-pull mechanism of FIG. 1;
[0023] FIG. 10A is a perspective view of the underside of the push-pull mechanism of
FIG. 10;
[0024] FIG. 11 is a perspective view of a latch body used with the push-pull mechanism
in FIG. 10;
[0025] FIG. 12 is a front elevational view of the latch body in FIG. 11;
[0026] FIG. 13 is a side elevational view of the latch body in FIG. 11;
[0027] FIG. 14 is a perspective view of the push-pull mechanism and latch body

illustrating how the latch body attaches to the push-pull mechanism;
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[0028] FIG. 15 is a partial, perspective view of the push-pull mechanism and latch body
in FIG. 14 ;

[0029]  FIG. 16 is a top view of the push-pull mechanism in FIG. 14 attached to the fiber
oplic connector in FIG. 1;

[0030] FIG. 17 is an enlarged view of the connection of the push-pull mechanism and
housing in FIG. 16;

[0031] FIG. 18 is a {ront perspective view of a plurality of fiber oplic connectors and
push-pull mechanisms mounted in a carrier according to one embodiment of the present
invention;

[0032] FIG. 19 is a {ront view of the plurality of {iber oplic connectors and push-pull
mechanisms mounted in the carrier in Fig 18;

[0033] FIG. 20 is a rear perspective view of the plurality of fiber optic connectors and
push-pull mechanisms mounted in the carrier in Fig 18 in preparation to be inserted into one
embodiment of a fiber optic connector adapter according to the present invention;

[0034] FIG. 21 is a cross section of the assembly of the push-pull mechanism and latch
body and the fiber optic connector, all mounted in the carrier and inserted into the adapter;
[0035] FIG. 22 is a cross section of a smaller portion of the assembly shown in FIG. 21
illustrating push-pull mechanism and latch body mounted in the carrier and the fiber optic
connector adapter;

[0036] FIG. 23 is an elevational view of a second embodiment of a fiber optic connector
with a push-pull mechanism, crimp body, and boot according to the present invention;
[0037] FIG. 24 is a partial cross sectional view of the housing with the two ferrule
assemblies and a spring push of the fiber optic connector in FIG. 23;

[0038] FIG. 25 is a perspective view of the housing of the fiber optic connector in FIG.
23;

[0039] FIG. 26 is a rear elevational view of the housing in FIG. 25;

[0040] FIG. 27 is partial cross section of a second embodiment of a crimp body according
to the present invention and shown in FIG. 23;

[0041] FIG. 28 is a perspective view of the second embodiment of a push-pull mechanism
according to the present invention and shown in FIG. 23;

[0042] FIG. 29 is a cross section view of the push-pull mechanism in FIG. 27;

[0043] FIG. 30 is cross section of the fiber optic connector with a push-pull mechanism

and crimp body of FIG. 23;
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[0044] FIG. 31 is a perspective view of a fiber optic connector and push-pull mechanisms
of FIG. 23 mounted in a carrier;

[0045] FIG. 32 is a cross section view of the carrier of FIG. 30 without the fiber optic
conneclor;

[0046] FIG. 33 is a cross section view of the fiber optic connector with a push-pull
mechanism and crimp body of FIG. 23 in an embodiment of a carrier;

[0047] FIG. 34 is a cross section view of fiber oplic connector with a push-pull
mechanism and crimp body in a carrier being inserted into an adapter;

[0048] FIG. 35 across section view of fiber optic connector with a push-pull mechanism
and crimp body in a carrier being removed from the adaplter;

[0049] FIG. 36 is a cross section view of fiber optic connector with a push-pull
mechanism and crimp body being removed from a carrier;

[0050] FIG. 37 is a perspective view of a second embodiment of a spring push according
to the present invention;

[0051] FIG. 38 is a perspective view of a second embodiment of a crimp body according
to the present invention;

[0052] FIG. 39 is an elevational view of another embodiment of a fiber optic connector
with a push-pull mechanism, crimp body, and boot according to the present invention;
[0053] FIG. 40 is a right top perspective view of the push-pull mechanism of FIG. 39;
[0054] FIG. 41 is a bottom perspective view of the push-pull mechanism of FIG. 39;
[0055] FIG. 42 is a right perspective view of the latch body with a flexure mechanism of
FIG. 39;

[0056] FIG. 43 is a right bottom perspective view of the latch body and flexure
mechanism of FIG. 39

[0057] FIG. 44 is a right perspective view of the push-pull mechanism with latch body
and flexure mechanism;

[0058] FIG. 45 is an enlarged cross sectional view of a portion of the push-pull
mechanism, latch body, and fiber optic connector of FIG. 39;

[0059] FIG. 46 is enlarged cross sectional view of a portion of the push-pull mechanism,
latch body, and fiber optic connector of FIG. 41 at a different location from FIG. 47;

[0060] FIG. 47 is a cross sectional view of the push-pull mechanism, latch body, and

housing; and
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[0061] FIG. 48 is a top perspective view of the push-pull mechanism, latch body, and

housing.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0062] Reference will now be made in detail to the present preferred embodiment(s) of
the invention, examples of which are illustrated in the accompanying drawings. Whenever
possible, the same reference numerals will be used throughout the drawings to refer to the
same or like parts.

[0063] Applicant notes that the term “front” or “forward” means that direction where the
fiber optic connector would meet with another fiber optic connector or device, while the term
“rear” or “rearward” is used to mean the direction from which the optical fibers enter into the
fiber-optic ferrule or fiber optic connector. Thus, “front” is that part of the housing 102 on
the left side of FIG. 1 and “forward” is out and to the left. “Rear” is that part of the housing
102 that is on the right side of the page and “rearward” is toward the right.

[0064] One embodiment of a fiber optic connector 100 according to the present invention is
illustrated in FIGS 1-22. The fiber optic connector 100, in FIGS. 1 and 2, may include a
housing 102, a latch component (push-pull mechanism) 104, a crimp body 106, a crimp ring
and heat shrink tube 108, and a strain relief boot 110. As discussed in more detail below, the
housing 102 and its components, the latch component 104, and the crimp body 106 are the
focus of this application. The crimp ring and heat shrink tube 108 and a strain relief boot 110
are generally known components.

[0065] Turning to FIGS. 3 and 3A, inside the housing 102 are two ferrule assemblies 120,
two springs 122, and a spring push 124. The two ferrule assemblies 120 each include a fiber
optic ferrule 130 (generally a 1.25 mm LC fiber optic ferrule), a ferrule holder 132, and a
lead-in tube 134. The spring 122 is added later. The ferrule assemblies 120 are preferably
preassembled and are inserted into the housing 102 without needing any further processing.
[0066] The housing 102 has a main body 140 extending between a front end 142 and a
rear end 144, and has an opening 146 extending therebetween. The opening 146 of the
housing 102 may also have structures 148 that orient and retain the ferrule assemblies 120 in
the housing 102. In this case, there are flat surfaces 150 that engage corresponding flat
surfaces 152 on the ferrule holder 132, to keep the ferrule assemblies 120 from rotating

within the housing 102.
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[0067]  Once the ferrule assemblies 120 are disposed within the housing 102, the springs
122 are placed around the lead-in tube 134 and against a back end 138 of the ferrule holder
132. The spring push 124 is then inserted into the opening 146 of the housing 102. The
spring push 124 has a pair of latches 154 that engage corresponding openings 156 in the
opposite sides of the main body 140 of the housing 102 to retain the spring push 124 in the
opening 146. The spring push 124 has a forward facing surface 158 to engage the rear ends
of the springs 122. The forward facing surface 158 generally corresponds to the two springs
122 to ensure that that the spring push 124 stays engaged with the springs 122. This
configuration biases the ferrule assemblies 120 toward the front end 142 of the housing 102.
While not shown, two optical {ibers enter into the ferrule assemblies 120 through the spring
push 124 and into the lead-in tubes 134.

[0068] The lead-in tubes 134 are connected to and extend from the ferrule holder 132.
Preferably, the lead-in tubes 134 are secured to the ferrule holder 132, e.g. by adhesives,
press-fit. The lead-in tubes 134 also extend beyond the rear end of the ferrule holder 132.
Sce FIG. 4. This allows for injection of epoxy or other adhesives into the ferrule assemblies
120 through the lead-in tubes 134 to secure the optical fibers therein. With the lead-in tubes
134 extending so far rearwardly, there is no concern that the epoxy or adhesives will
interfere with the springs 134, the spring push 124, or other structures in the fiber optic
connector 100. Typically, the adhesive is cured with the lead-in tubes 134 exposed in prior
to adding any additional components.

[0069] The housing 102 may also have an indicia 136 of the polarity of the fiber optic
connector 100. See FIG. 5. Depending on the application, one of the ferrule assemblies 120
may be a receiving or a transmitting side with the other of the ferrule assemblies 120 being
the other. Itis important for the user or technician to know which of the ferrule assemblies
120 is which. The indicia 136, an indentation in this case, makes the orientation or the
polarity of the fiber optic connector 100 clearly visible. Other types of indicia may be used
and still fall within the scope of the present invention.

[0070] The outside of the housing 102 has many features that are integral to its use. See
FIGS. 5 and 6. First are the top surface 160 and the bottom surface 162. The top and bottom
surfaces 160,162 are preferably the same, with the exception of the indicia 136, as one of the
two surfaces 160,162 would not have it. Extending from the rear end 144 towards the front
142 of the housing 140 on both the top surface 160 and the bottom surface 162 is a rail

receiving portion 164. As will be discussed in more detail below, the rail receiving portion
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164 will stop just before the front end 142 as it will therefore create a stop surface 166. The
latch component (push-pull mechanism) 104 will make use of the stop surface 166 to insert
the fiber optic connector 100 into various structures.

[0071]  The rail receiving portion 164 has a central portion 168 and then two lobe sections
170, one lobe on each side of the central portion 168. As best seen in FIG. 6, the rail
receiving portion 164 looks like part of a profile of a dog bone. This configuration matches
that of the bottom surface of the latch component (push-pull mechanism) 104 to form a
sliding dove-tail configuration. Other configurations are possible, such as, for example, the
second version illustrated below - a cap with undercuts (essentially an umbrella or a T-shape
configuration). See FIG. 26.

[0072] The next feature of the housing 102 and main body 140 are the two side surfaces
180. The two side surfaces 180 are those opposite to one another and separated by the top
surface 160 and the bottom surface 162. Referring to FIG. 6 in particular, each of the sides
180 are divided into three portions. The first portion is a longitudinal central portion 182
extending in a first plane A. The second portion is a longitudinal top portion 184 extending in
a second plane B, the first plane A is parallel to and offset from the second plane B. The third
portion is a longitudinal bottom portion 186 extending in the second plane B. The longitudinal
top portion 184 preferably is divided from the longitudinal central portion 182 by a shoulder
188. The shoulder 188 preferably has a surface that is in plane C and is perpendicular to both
planes A and B. Similarly, the longitudinal bottom portion 186 preferably is divided from the
longitudinal central portion 182 by a shoulder 190. The shoulder 190 preferably has a surface
that is in plane D and is perpendicular to both planes A and B.

[0073] The two longitudinal top portions 184 and the two longitudinal bottom portions 186
function to align the fiber optic connector 100 in a horizontal direction in various structures, e.g.,
a carrier and an adapter. On the other hand, it is the shoulders 188,190 that align the fiber optic
connector 100 in a vertical direction. These will be discussed in more detail below. See also
FIGS. 19 and 20.

[0074] Referring to FIG. 5, there are also two indentations 192 in the longitudinal top portion
184 on both sides of the main body and adjacent the rear end 144. The indentations 192 form a
forward facing surfaces 194 that are used by two housing latches in the latch component (push-
pull mechanism) 104. As described more later, the latch component (push-pull mechanism)

104 engages the forward facing surfaces 194 when removing the fiber optic connector 100.
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[0075] Returning to the crimp body 1086, it is illustrated in FIG. 1 and also in FIGS. 8 and 9.
The crimp body 106 has a front portion 200 that is designed to interact and connect with the
spring push 124 and also is disposed within the opening 146 of the housing 102 when installed.
The crimp body 106 has a rear portion 202 that extends behind the housing 102 and provides an
outer surface 204 to receive a crimp band (e.g., crimp ring and heat shrink tube 108)
therearound. Extending from a front end 206 to the rear end 208 is an opening 210. The
opening 210 at the front portion 200 receives at least a portion of each of the lead-in tubes
134. The spring push 124 has two tabs 212 on opposites sides thereof and extend in a rear
ward direction in the opening 210 to engage an opening 214 in side walls 216 of the crimp
body 106. The front end 206 also has a forward facing surface 218 that complements the
rear of the spring push and, together with the tabs 212 keeps the crimp body 106 securely
fixed to fiber optic connector 100. Although the crimp body 106 is illustrated as being
attached to the spring push 124, alternatively the crimp body 106 could be attached to the
housing 102.

[0076] The opening 210 in the crimp body 106 rearwardly of the lead-in tubes provides a
transition portion 220 for the optical fibers that are secured in the fiber optic ferrules 130.
Since the crimp body 106 has a singular opening 222 at the rear end thereof, the optical
fibers need to be able to exit that singular opening 222 in a smooth fashion so they are not
bent beyond their bend radius, thereby damaging or breaking the optical fibers. The
transition portion 220 provides for this function.

[0077]  The crimp body 106 also has a top surface 230 and the bottom surface 232. The top
surface 230 and the bottom surface 232 may be configured with a central portion 234 that is
similar to the central portion 168 of the rail receiving portion 164 above. However, the
crimp body 106 has two outer trough portions 236 that are open to the space above the crimp
body 106. The central portion 234 and the two outer trough portions 236 function as an
alignment feature of the rail receiving portion 164. As discussed more below, the latch
component (push-pull mechanism) 104 can be better aligned with the rail receiving portion
164 by using the central portion 234 and the two outer trough portions 236 on the crimp
body 106.

[0078] While the crimp body 106 is illustrated as a single, unitary body (i.e., molded at
one time with one material), it could also be molded as two pieces and then later the two

pieces secured to one another.
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[0079]  The latch component (push-pull mechanism) 104 is illustrated in more detail in
FIGS. 10-17. The latch component (push-pull mechanism) 104 has a main body 250 and a
latch body 252 that attaches to the main body 250. See FIGS. 10 and 11-13. The main body
250 has a front portion 254, a middle portion 256, and a rear portion 258. Generally, the
front portion 254 is where the latch body 252 attaches to the main body 250 and provides for
the latching of the fiber optic connector 100 to the adapter and carrier. The middle portion
256 provides for latching of latch component (push-pull mechanism) 104 to the housing 102.
The rear portion 258 has a grasping portion 260 to allow a user to push and pull the latch
component (push-pull mechanism) 104 to engage and disengage the fiber optic connector
100 and the latich component (push-pull mechanism) 104 from the adapter and/or carrier.
[0080] The front portion 254 is divided into a first front portion 262 and a second front
portion 264. The first front portion 262 and the second front portion 264 both have a window
266, 268, respectively to receive a latch from the latch body 252 therethrough. An underside
of the first portion 262 has a groove 270 on either side to receive attachment members 272,
274 from the latch body 252 (see FIGS. 10A and 11) to secure the latch body 252 to the main
body 250. The attachment members 272, 274 (and thus the latch body 252) are able to slide
within the grooves 270 to allow for the latching and unlatching the fiber optic connector 100.
The grooves 270 should extend the length of the first portion 254.

[0081] The second front portion 264 has an upper surface 276 that is higher than an upper
surface 278 of the first front portion 262. This allows for the latching of a carrier and an
adapter with the same device, as noted in more detail below. On the bottom side 280 of the
second front portion 264 is a rail portion 282 that includes two extensions 284, 286 that are
joined by a central portion 288, all having a complementary configuration of the rail
receiving portion 164 of the housing 102. See FIG. 10A. The latch body 252 also has the
same rail portion configuration (central portion 290 and two extensions 292, 294) on the
bottom thereof. This allows the main body 250 and the latch body 252 to be slidingly
attached to the rail receiving portion 164 of housing 102. When the latch body 252 is
inserted into the first front portion 262, a front surface 296 of the rail portion 282 provides a
pushing surface by which the main body 250 can push the latch body 252 in the rail
receiving portion 164 of the housing 102. See also FIG. 21. The front surface 300 of the
latch body 252 also provides a pushing surface to be used against the stop surface 166 of the

housing 102. This allows for the user to exert a force on the latch component (push-pull
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mechanism) 104 which is transferred through the main body 250 to the latch body 252 and to
the housing 102 to insert the fiber optic connector 100 into a carrier and/or adapter.

[0082] Returning to FIGS. 11-13, the latch body 252 has two latches, an adapter latch 310
and a carrier latch 312. The latch body may only have one of the latches, depending upon its
uses and the needs of the user. The adapter latch 310 extends from a forward portion of the
latch body 252 and protrudes through window 266 of the main body 250. The carrier latch
312 also extends from the latch body 252, {rom a rear portion thereof, and protrudes through
the window 268 of the main body 250. As is recognized from FIG. 13, the adapter latch 310
does not rise as high as the carrier latch 312 (plane E versus plane F) so that when the fiber
optic connector 100 is inserted into or removed {rom a carrier, the adapter latch 310 will not
engage the carrier.

[0083] Each of the latches, adapter latch 310 and a carrier latch 312, each have a proximal
end 314, 316, to engage an adapter and a carrier, respectively. Each of the proximal ends,
314, 316, have a rearward facing surface 314a, 316a and an upward facing surface,
314b,316b. The proximal ends 314, 316 will engage an opening in an adapter or a carrier.
See, e.g., FIG. 21.

[0084] The latch component (push-pull mechanism) 104 is removably connected to the rail
receiving portion 164 of the housing 102 as described above. However, the connections so
far described do not prevent the latch component (push-pull mechanism) 104 from being
removed toward the rear of the housing 102 when, for example, the grasping portion 260 is
pulled rearwardly. However, in the middle portion 256, there are two latches 320 that extend
from the latch component (push-pull mechanism) 104 inward and will move along rear
portions of the longitudinal top portions 184 on each side of the housing 102. See FIGS. 1,
18, and 20. In particular, the housing 102 has indentations 192 for the latches 320 and will
engage the forward facing surfaces 194 when the latch component (push-pull mechanism) 104
is pulled rearwardly. This will allow for the user to remove the fiber optic connector 100
from a carrier and/or adapter as will now be described. It should be noted that the latches 320
are cantilevered latches and thus pushing on area 322 (see FIGS. 16 and 17) will cause the
latches to move away from the housing 102, and will release the housing 102 from the latch
component (push-pull mechanism) 104.

[0085] Turning to FIGS. 1, 14, 15, and 18, the latch component (push-pull mechanism)
104 is connected to the fiber optic connector 100. The fiber optic connector 100 can be

inserted into a carrier 350 (FIG. 18) and/or an adapter 400 (FIG. 20). The carrier 350
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provides the user with a convenient way to insert into and remove 4 fiber optic connectors
100 (could also have more or fewer connectors, but usually in groups of two) from an
adapter (or other telecommunications structure) rather than one at a time. [t provides a cost
savings lime wise and also assists in preventing the stubbing of or breaking f{iber optic
connectors.

[0086] The carrier 350 has a tew features that enable the use of the carrier 350 to correctly
orient the {iber optic connectors 100 (polarity) and also to align the {iber optic connectlors
100 to one another for insertion into the adapter. The carrier 350 has a top 352 and a bottom
354 and the top 352 has a cut out 356 for each of the fiber optic connectors 100, or the latch
component (push-pull mechanism) 104. If the fiber optic connector 100 is inserted into the
carrier 350 incorrectly (wrong polarity) then the fiber optic connector 100 will not seat in the
carrier 350 correctly. The cut out 356 also has a rearward facing surface 358 that is used to
remove all of the fiber optic connectors 100 from an adapter as discussed in more detail
below.

[0087] The carrier 350 has an opening 360 extending between the front end 362 and the
rear end 364. Inside the opening 360 are projections to accurately orient the fiber optic
connectors 100 in the carrier 350. Extending from the top 352 into the opening 360 are the
top extensions 366a. Along the corner of the top and the sides of the carrier 350 are partial
top extensions 366b, which perform the same function as top extensions 366a. Similarly,
there are bottom extensions 368a and partial bottom extensions 368b. As best seen in FIG.
19, the top extensions 366a are longer and extend down into the opening 360 farther than the
bottom extensions 368a extend upward into the opening 360. The distance between
corresponding top and bottom extensions 366a, 368a provide the vertical alignment of the
fiber optic connector 100 within the carrier 350. Referring back to FIG. 6, the shoulders 188
and 190 and, more particularly, the distance between them and their vertical location along
the sides 180 of the housing 102 orients the fiber optic connectors 100 vertically within the
carrier 350. As can be gleamed from FIG. 19, if one of the fiber optic connectors 100 is
oriented incorrectly, the longitudinal top portions 184 and the two longitudinal bottom portions
186 will be in the incorrect location and the latch component (push-pull mechanism) 104 will
hit the carrier and prevent the fiber optic connector 100 from being fully inserted.

[0088] The horizontal alignment of the fiber optic connectors 100 is also controlled by the
top extensions 366a and the bottom extensions 370. However, it is the longitudinal top

portions 184 and the two longitudinal bottom portions 186 (the distance therebetween) engaging
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the top extensions 366a and the bottom extensions 370 that controls. FIG. 19 also shows that
there is very limited space between the fiber optic connectors 100 and allows for a higher
density of fiber optic connectors 100.

[0089]  Once the fiber optic connectors 100 with the latch component (push-pull
mechanism) 104 are correctly inserted into the carrier 350, a latch stop 380 on the latch
component (push-pull mechanism) 104 will engage the rearward facing surface 358 of the
carrier 350. The carrier 350 is captured between the latch stop 380 and rearward facing
surface 316a of carrier latch 312. This will expose enough of the latch component (push-
pull mechanism) 104 and, in particular, the first front portion 262. At the same time, the top
352 of the carrier 350 has windows 370 (o receive the carrier latch 312 from each latch body
252, and in particular the proximal end 316. See FIGS. 21 and 22. However, as the fiber
optic connector 100 passes into the and through carrier 350, the adapter latch 310 is too short
to engage the carrier 350.

[0090]  With the carrier latch 312 now in the window 370 and engaging surface 372
created by the window 370, the carrier 350 or the latch component (push-pull mechanism)
104 can be used to insert the fiber optic connectors 100 into the adapter 400. As clear from
FIGS. 21 and 22, if the carrier 350 is used to insert the ganged fiber optic connectors 100 (in
the carrier 350 in Fig. 20), then the carrier 350 will push on the carrier latch 312, which is on
the latch body 252 and has front surface 300 of the latch body 252, which then pushes
against the stop surface 166 of the housing 102 to secure the ganged fiber optic connectors
100. Thus, all of the fiber optic connectors 100 will be pushed simultaneously into the
adapter. On the other hand, one could also used the latch component (push-pull mechanism)
104 to insert them as well.

[0091]  As the ganged fiber optic connectors 100 are inserted into the adapter 400, each of
the adapter latches 310 will pop up into a respective window 402. With the adapter latch 310
now in the window 402 and engaging surface 404 created by the window 402, the ganged
fiber optic connectors 100 are secured within the adapter 400. The adapter 400 has the same
projections to accurately orient the fiber optic connectors 100 in the adapter 400. Thus,
applicant will not repeat the same structures here.

[0092] The fiber optic connectors 100 can be removed from the adapter 400 one at a time
or all at the same time with the carrier 350. To remove one fiber optic connector 100 from
the adapter 400 (if only in the adapter) or the adapter 400 and the carrier 350, one only need

to pull on the grasping portion 260 of the latch component (push-pull mechanism) 104. As
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the latch component (push-pull mechanism) 104 is pulled backward, it moves rearward
relative to the latch body 252 (because the adapter latch 310 and the carrier latch 312 are
against the engaging surfaces 372, 404, respectively) and the portions forward of the
windows 266, 268, will move over the adapter latch 310 and a carrier latch 312, pushing
them down and out of the windows 370, 402. Continued pulling on the grasping portion 260
of the latch component (push-pull mechanism) 104 causes the latches 320 to engage the
forward facing surfaces 194 of the housing 102 and the whole fiber optic connector can be
removed.

[0093] If the ganged fiber optic connectors 100 are to be removed together and only from the
adapter 400, then the user will pull on the carrier 350 (while the adapter 400 remains fixed
relative thereto). The carrier 350 and, in particular, the rearward facing surface 358 will engage
latch stop 380 on the latch component (push-pull mechanism) 104 of each of the fiber optic
connectors 100. As noted above, the portions forward of the windows 266, 268, will move
over the adapter latch 310 (and carrier latch 312, but the carrier 350 will retain the fiber optic
connectors 100), pushing them down and out of the windows 370, 402. Continued pulling on
the carrier causes the latches 320 to engage the forward facing surfaces 194 of the housing 102
and all of the ganged fiber optic connectors 100 can be removed from the adapter 400. The fiber
optic conncctor 100 can be inscrted into and removed the same adapter 400 without a carricr 350
present. A partially populated carrier in the adapter can how a single fiber optic connectors
removed for install, while the carrier will stay connected to the fiber optic connectors that remain
in the adapter. When the last fiber-optic connector is removed is from the adapter, it will bring
the carrier with it.

[0094] A second embodiment of a fiber optic connector 1100 according to the present
invention is illustrated in FIGS 23-36. The fiber optic connector 1100, in FIG. 23, may
include a housing 1102, a latch component (push-pull mechanism) 1104, and a crimp body
1106. As discussed in more detail below, the housing 1102 and its components, the latch
component 1104, and the crimp body 1106 are the focus here. It is also preferred that there
by a crimp ring and heat shrink tube and a strain relief boot as with the prior embodiment,
but since the crimp ring and heat shrink tube and a strain relief boot are generally known
components, they are omitted here for clarity.

[0095] Turning to FIG. 24, inside the housing 1102 are two ferrule assemblies 1120
(which may be the same as ferrule assemblies 120), two springs 1122, and a spring push

1124. The two ferrule assemblies 1120 each include a fiber optic ferrule 1130 (generally a
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1.25 mm LC fiber optic ferrule), a ferrule holder 1132, and a lead-in tube 1134. The spring
1122 is added later. The ferrule assemblies 1120 are preferably preassembled and are
inserted into the housing 1102 without needing any further processing.

[0096] The housing 1102 has a main body 1140 extending between a {ront end 1142 and a
rear end 1144, and has an opening 1146 extending therebetween. The opening 1146 of the
housing 1102 may also have structures 1148 that orient and retain the ferrule assemblies
1120 in the housing 1102. In this case, there are {lat surfaces 1150 that engage
corresponding flat surfaces 1152 on the ferrule holder 1132, to keep the ferrule assemblies
1120 from rotating within the housing 1102.

[0097]  Once the ferrule assemblies 1120 are disposed within the housing 1102, the
springs 1122 are placed around the lead-in tube 1134 and against a back end 1138 of the
ferrule holder 1132. The spring push 1124 is then inserted into the opening 1146 of the
housing 1102. The spring push 1124 has a pair of latches 1154 that engage corresponding
openings 1156 in the opposite sides of the main body 1140 of the housing 1102 to retain the
spring push 1124 in the opening 1146. The spring push 1124 has a forward facing surface
1158 to engage the rear ends of the springs 1122. The forward facing surface 1158 generally
corresponds to the two springs 1122 to ensure that that the spring push 1124 stays engaged
with the springs 1122. This configuration biases the ferrule assemblies 1120 toward the
front end 1142 of the housing 1102. While not shown, two optical fibers enter into the
ferrule assemblies 1120 through the spring push 1124 and into the lead-in tubes 1124.
[0098] The lead-in tubes 1134 are connected to and extend from the ferrule holder 1132.
Preferably, the lead-in tubes 1134 are secured to the ferrule holder 1132, e.g. by adhesives,
press-fit. The lead-in tubes 1134 also extend beyond the rear end of the ferrule holder 132
and the springs 1122 and the spring push 1124. See FIG. 24. This allows for injection of
epoxy or other adhesives into the ferrule assemblies 1120 through the lead-in tubes 1134 to
secure the optical fibers therein. With the lead-in tubes 1134 extending so far rearwardly,
there is no concern that the epoxy or adhesives will interfere with the springs 1122, the
spring push 1124, or other structures in the fiber optic connector 1100.

[0099] The housing 1102 may also have an indicia of the polarity of the fiber optic
connector 1100 as with the prior embodiment. Similarly, an indentation or other mark may
be present on the housing 1102.

[0100] The outside of the housing 1102 has many features that are integral to its use. See

FIGS. 25 and 26. First are the top surface 1160 and the bottom surface 1162. The top and
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bottom surfaces 1160,1162 are preferably the same, but may have some differences and still
fall within the scope of the present invention. Extending from the rear end 1144 towards the
front 1142 of the housing 11020 on both the top surface 1160 and the bottom surface 1162 is
a rail receiving portion 1164. As will be discussed in more detail below, the rail receiving
portion 1164 will stop before the front end 1142 as it will therefore create a stop surface
1166. The latch component (push-pull mechanism) 1104 will make use of the stop surtace
1166 o insert the fiber optic connector 1100 into various structures.

[0101] The rail receiving portion 1164 has a central portion 1168 and two lobe sections
1170, one lobe on each side of the central portion 1168. As best seen in FIG. 26, the rail
receiving portion 1164 has a T-shape configuration. This configuration matches that of the
bottom surface of the latch component (push-pull mechanism) 1104 to form a sliding
configuration. Other configurations are possible, as noted above.

[0102] The next feature of the housing 1102 and main body 1140 are the two side surfaces
1180. The two side surfaces 1180 are those opposite to one another and separated by the top
surface 1160 and the bottom surface 1162. Referring to FIG. 26 in particular, each of the
sides 1180 are divided into at least three portions. The first portion is a longitudinal central
portion 1182 extending in a first plane G. The second portion is a longitudinal top portion
1184 extending in a second plane H, the first plane G is parallel to and offset from the second
plane H. The third portion is a longitudinal bottom portion 1186 extending in the second plane
H. The longitudinal top portion 1184 preferably is divided from the longitudinal central portion
1182 by a shoulder 1188. The shoulder 1188 preferably has a surface that is in plane I and is
perpendicular to both planes G and H. Similarly, the longitudinal bottom portion 1186
preferably is divided from the longitudinal central portion 1182 by a shoulder 1190. The
shoulder 1190 preferably has a surface that is in plane J and is perpendicular to both planes
G and H. There is also an inclined wall 1196 between the bottom of the central portion 1168
and the shoulder 1188. A portion of the latch component (push-pull mechanism) 1104 uses
this inclined wall 1196 as a reference surface while moving along the housing 1102. See
Fig. 26. The inclined wall 1196 ends at the stop surface 1166, where the latch component
(push-pull mechanism) 1104 engages the stop surface 1166 to move the fiber optic connector
1100 as discussed below.

[0103] The two longitudinal top portions 1184 and the two longitudinal bottom portions 1186
function to align the fiber optic conncctor 1100 in a horizontal dircction in various structurcs,
e.g., a carrier and an adapter. On the other hand, it is the shoulders 1188,1190 that align the fiber
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oplic connector 1100 in a vertical direction as was discussed in detail above. As such, this
discussion is not included here.

[0104] Also on the top surface 1160 and the bottom surface 1162 is a latch 1172 with an
engagement surface 1174 and a release ramp 1176. The latch 1172 is a cantilevered latch
that works with the latch component (push-pull mechanism) 1104 to engage and disengage
from an adapter. Finally, on the top surface 1160 and the bottom surface 1162 is an opening
1192 in the rail receiving portion 1164 for an cxtension from the latch component (push-pull
mechanism) 1104. As described in more detail below, the extension from the latch
component (push-pull mechanism) 1104 engages a forward facing surface 1194 to remove the
fiber optic connector 1100 from the adapter and or carrier. See FIG. 24.

[0105] The crimp body 1106 has a front portion 1200 that is designed to interact and connect
with the spring push 1124 and also is disposed within the opening 1146 of the housing 1102
when installed, which is usually alter the epoxy used to secure the optical [ibers in the ferrules
1130 has cured. The crimp body 1106 has a rear portion 1202 that extends behind the housing
1102 and provides an outer surface 1204 to receive a crimp band (e.g., crimp ring and heat
shrink tube) therearound. Extending from a front end 1206 to the rear end 1208 is an opening
1210. The opening 1210 at the front portion 1200 receives at least a portion of each of the
lead-in tubes 1134. The spring push 1124 has two tabs 1212 (FIG. 24) on opposites sides
thereof and extend in a rearward direction in the opening 1210 to engage an opening 1214 in
side walls 1216 of the crimp body 1106. The front end 1206 also has a forward facing
surface 1218 that complements the rear of the spring push 1124 and, together with the tabs
1212, keeps the crimp body 1106 securely fixed to fiber optic connector 1100.

[0106] The opening 1210 in the crimp body 1106 rearwardly of the lead-in tubes provides
a transition portion 1220 for the optical fibers that are secured in the fiber optic ferrules
1130. Since the crimp body 1106 has a singular opening 1222 at the rear end thereof, the
optical fibers need to be able to exit that singular opening 1222 in a smooth fashion so they
are not bent beyond their bend radius, thereby damaging or breaking the optical fibers. The
transition portion 1220 provides for this function.

[0107] The crimp body 1106 also has a top surface 1230 and the bottom surface 1232. The
top surface 1230 and the bottom surface 1232 may be configured with an area 1234 that
complements the central portion 1168 and two lobe sections 1170 of the rail receiving
portion 1164 above. The area 1234 functions as an alignment feature of the rail receiving

portion 1164. As discussed more below, the latch component (push-pull mechanism) 1104
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can be better aligned with the rail receiving portion 1164 by using the area 1234 on the crimp
body 1106.

[0108]  While the crimp body 1106 is illustrated as a single, unitary body (i.e., molded at
one lime with one material), it could also be molded as two pieces and then later the two
pieces secured to one another.

[0109] The latch component (push-pull mechanism) 1104 is illustrated in more detail in
FIGS. 28-29. The latch component (push-pull mechanism) 1104 has a main body 1250, with
a front portion 1254, a middle portion 1256, and a rear portion 1258. Generally, the front
portion 1254 is where the latch component 1104 engages the fiber optic connector 1100 and
controls connections to an adapter and carrier. The middle portion 1256 generally provides
for latching of latch component (push-pull mechanism) 1104 to a carrier. The rear portion
1258 has a grasping portion 1260 to allow a user to push and pull the latch component (push-
pull mechanism) 1104 to engage and disengage the fiber optic connector 1100 (push-pull
mechanism) 1104 from the adapter and/or carrier.

[0110] When the latch component (push-pull mechanism) 1104 is installed on the housing
1102, the front portion 1254 has two rails 1262 to engage the stop surface 1166 to push the
fiber optic connector 1100. Pushing on the latch component (push-pull mechanism) 1104
causes the force to be transferred to the rails 1262. There is a space 1264 between the rails
1262 to allow for the engagement surface 1174 of the latch 1172 to pass therebetween. The
front portion 1254 then, moving rearwardly, has an opening 1268. The opening 1268
receives the release ramp 1176. A front portion of the opening 1268 has a chamfered surface
1270 to engage the chamfered surface of the release ramp 1176. See also FIGS. 28 and 29.
Behind the opening 1268 is a downward extension 1272 to fit within the opening 1192 in the
rail receiving portion 1164 and to engage the forward facing surface 1194 when removing the
fiber optic connector 1100 as discussed below. See also FIG. 24.

[0111] The next feature of the latch component (push-pull mechanism) 1104 is in the
middle portion 1256 and is an opening 1274 that receives a part of a carrier for a number of
fiber optic connectors 1100. As noted above, sometimes it is beneficial for a number of fiber
optic connectors 1100 to be linked to one another. This opening 1274 along with another
embodiment of a carrier 1350 allows for the insertion/removal of the fiber optic connectors
1100 from an adapter 1400. The opening 1274 is partially formed by a chamfered front
surface 1276 and a generally flat rear surface 1278.
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[0112]  The rear portion 1258 of the latch component (push-pull mechanism) 1104 has a
grasping portion 1260. Finally, a release 1280 is disposed on the side of the latch component
(push-pull mechanism) 1104. The release 1280 is an opening that provides access to the
downward extension 1272 that {its within the opening 1192. As noted above, the downward
extension 1272 keeps the latch component (push-pull mechanism) 1104 positioned with the
housing 1102. To disengage the latch component (push-pull mechanism) 1104 trom the
housing 1102, a pin or other small tool can be inserted into the release 1280 and deflect
downward extension 1272 upward and out of the opening 1192. The latch component (push-
pull mechanism) 1104 can now be moved rearwardly from the housing 1102.

[0113] FIG. 30 illustrates the {iber optic connector 1100 {ully assembled and ready (o be
used. The major components of the fiber optic connector 1100 are labeled and the latch
component (push-pull mechanism) 1104 in position to insert the fiber optic connector 1100
into a carrier 1350 and/or an adapter 1400. As can be seen, the latch component (push-pull
mechanism) 1104 is fully engaged and the two rails 1262 have engaged the stop surface
1166.

[0114] Turning to FIGS. 30, 31, 33, and 36, the fiber optic connector can be inserted into
a carrier 1350 (FIGS. 30 and 31) and/or an adapter 1400 (FIG. 34). The carrier 1350
provides the user with a convenient way to insert into and remove 4 fiber optic connectors
1100 (could also have more or fewer connectors, but usually in groups of two) from an
adapter (or other telecommunications structure) rather than one at a time. It provides a cost
savings time wise and also assists in preventing the stubbing of or breaking fiber optic
connectors.

[0115] The carrier 1350 has a few features that enable the use of the carrier 1350 to
correctly orient the fiber optic connectors 1100 (polarity) and also to align the fiber optic
connectors to one another for insertion into the adapter. The carrier 1350 has a top 1352 and
a bottom 1354 and the top 1352 has a cut out 1356 for each of the fiber optic connectors
1100, or the latch component (push-pull mechanism) 1104. Each of the cut outs 1356 has a
cantilevered latch 1358 that protrudes into an opening 1360 of the carrier 1350. If the fiber
optic connector 1100 is inserted into the carrier 1350 incorrectly (wrong polarity) then the
fiber optic connector 1100 will not seat in the carrier 1350 correctly. The combination of the
latch 1358 and the bottom 1354 prevent the fiber optic connectors 1100 from being inserted
incorrectly. The cantilevered latches 1358 have a projection 1362 that extends into the

opening 1360 (FIG. 32) and, when a fiber optic connector is inserted, rests in the opening
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1274. The first surface 1364 of projection 1362 is chamfered and is to engage the chamfered
front surface 1276 of the latch component (push-pull mechanism) 1104 during removal of
the fiber optic connector 1100. The forward facing surface 1368 used to engage a rear
surface of the housing 1102 when the carrier 1350 is used to insert the fiber optic connectors
1100 into the adapter 1400. Finally, the rear facing surface 1370 used to engage the generally
flat rear surface 1278 of opening 1274 when the carrier 1350 is used to remove the ftiber
oplic connectors 1100 {rom the adapter 1400.

[0116] Installation of the fiber optic connector 1100 into the carrier 1350 is illustrated in
FIG. 33. Using the latch component (push-pull mechanism) 1104, the fiber optic connector
1100 is inserted into the carrier 1350 because the two rails 1262 to engage the stop surface
1166 thereby pushing the fiber-optic connector 1100 through the carrier 1350. The release
ramp 1176 is disclosed in the opening 1268 of the front portion 1254. Similarly, the
projection 1362 on the latch 1358 is disposed in the opening 1274 of the latch component
(push-pull mechanism) 1104. This method is repeated for each of the fiber optic connectors
1100 that are to be inserted into the carrier 1350.

[0117]  The fiber optic connectors 1100 can be inserted into the adapter 1400 is illustrated
in FIG. 34. As with the prior embodiment, fiber optic connectors 1100 can be inserted into
the adapter 1400 one at a time, or in multiples using the carrier 1350. Once the fiber of the
connectors are aligned with the adapter 1400, a user can grasp the carrier 1350 to push fiber
optic connectors 1100 into the opening 1402 of the adapter 1400. The forward facing surface
1368 on the projection 1362 engages the rear surface the housing 1102 and, more
particularly, the rear surface of the central portion 1168 of the rail receiving portion 1164.
That causes the latch 1172 with an engagement surface 1174 to deflect downward as it enters
into the adapter 1400, and once it reaches the window 1404, latch 1172 will return and
position itself in the window 1404.

[0118] The removal of the fiber optic connectors 1100 be explained with reference to FIG.
35. Fiber optic connectors 1100 can be removed from the adapter 1400 by using the carrier
1354 or the latch component (push-pull mechanism) 1104. If the user is going to use the
latch component (push-pull mechanism) 1104, the user will pull on the grasping portion
1260. This will cause the chamfered surface 1270 to engage the release ramp 1176. This will
cause the latch 1172 to be biased downward freeing the engagement surface 1174 from the

adapter window 1402. Further pulling on the latch component (push-pull mechanism) 1104
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will pull the fiber optic connector 1100 from the adapter 1400 as the rearward facing surface
1272 engages surface 1194 in the opening 1192.

[0119] If the carrier 1350 is to be used, the carrier 1350 is moved rearwardly relative to
the latch component (push-pull mechanism) 1104. The rear {acing surface 1370 of the
carrier 1350 engages the generally flat rear surface 1278 of opening 1274, causing the
chamfered surface 1270 to engage the release ramp 1176. This releases all of the fiber optic
connectors 1100 {rom the adapter 1400.

[0120] Finally, with reference to FIG. 36, the fiber optic connector 1100 can be removed
from the carrier 1350. While holding the carrier 1350 steady, the user can pull on the latch
component (push-pull mechanism) 1104, which causes the chamfered service 1276 in the
opening 1274 to engage the first surface 1364 of projection 1362 of the carrier 1350. This
will cause the cantilevered latch 1358 to deflect upward and out-of-the-way so that the latch
component (push-pull mechanism) 1104 can be removed from the fiber optic connector.
[0121]  An alternative spring push 1724 is illustrated in FIG. 37. The spring push 1724 has
a pair of detents 1726 that frictionally engage an inside surface of the housing. This would
eliminate the need for any openings in the housing as there are no latches to be secured.

The spring push 1724 includes an extension 1728 with opposing sides 1730 that are semi-
circular and provide more support to the springs 122. The extension 1728 terminates at two
circular surfaces 1732 that engages the end of the springs 122. There are openings 1734 in
the middle of the circular surfaces 1732 to receive lead-in tubes, that extend out the back of
the spring push 1724. The back end of the spring push 1724 may also have a different
connection system for a crimp band.

[0122]  An alternative crimp_body 1706 is illustrated in FIG. 38. The crimp body 1706
has two projections 1708 and two t-shaped extensions 1710 directed toward the front thereof.
The crimp body 1706 provides the same function as the crimp bands in the two prior
embodiments. While not shown, the top and bottom surfaces 1712 and 1714 may be
configured to assist with the alignment of a push-pull mechanism. The crimp body 1706 also
provides an internal space that allows for a smooth transition of the optical fibers through the
openings 1734 and the lead-in tubes of any associated fiber optic connector.

[0123] A third embodiment of a fiber optic connector 2100 according to the present
invention is illustrated in FIGS. 39-49. The fiber optic connector 2100 is similar to the other
embodiments in that the majority of the parts of the fiber optic connector 2100 are the same,

except that the latch component (push-pull mechanism) 2104 is a self-returning latch
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component (push-pull mechanism) 2104. That is, that if the user pulls rearwardly on the
latch component (push-pull mechanism) 2104, then the latch component (push-pull
mechanism) 2104 will return to its original position (a forward position) without having to be
returned manually. In the prior embodiments, if the latch component (push-pull mechanism)
104, 1104 were to be pulled (to remove the fiber optic connectors from the adapter/carrier,
then the latch component (push-pull mechanism) would remain in a rearward position. The
present embodiment is biased such that the latch component (push-pull mechanism) 2104
will automatically return to the forward position.

[0124] Given the similarities between this embodiment of a fiber optic connector and
those discussed above, particularly the first embodiment, only a discussion about the new
components will be included. Thus, the discussion will be about the latch component (push-
pull mechanism) 2104 and small changes to the housing 2102.

[0125]  The latch component (push-pull mechanism) 2104 is illustrated in more detail in
FIGS. 40-48. The latch component (push-pull mechanism) 2104 has a main body 2210 and a
latch body 2212 that attaches to the main body 2210. See FIGS. 40-43. The main body 2210
has a front portion 2214, a middle portion 2216, and a rear portion 2218. Generally, the
front portion 2214 is where the latch body 2212 attaches to the main body 2210 and provides
for the latching of the fiber optic connector 2100 to an adapter and carrier as discussed
above. The middle portion 2216 provides an area for the flexure member 2220 and to
engage the latch component (push-pull mechanism) 2104. The rear portion 2218 has a
grasping portion 2222 to allow a user to push and pull the latch component (push-pull
mechanism) 2104 to engage and disengage the fiber optic connector 2100 from the adapter
and/or carrier.

[0126] The front portion 2214 is divided into a first front portion 2230 and a second front
portion 2232. The first front portion 2230 has two windows 2234 and 2236 and the second
front portion 2232 has a window 2238. The second window 2236 of the first front portion
2230 and window 2238 are to receive a latch from the latch body 2212 therethrough. The
first window 2234 (and the third window 2238 as well) is to receive a latch pad on the latch
body 2212. An underside of the first portion 2214 has a groove 2240 on either side to
receive an extended portion of the latch pads 2242,2244 from the latch body 2212 (see FIGS.
43 and 47) to secure the latch body 2212 to the main body 2210. The extended portion of the
latch pads 22422244 (and thus the latch body 2212) are able to slide within the grooves
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2240 to allow for the latching and unlatching the fiber optic connector 2100. The grooves
2240 should extend the length of the first portion 2214.

[0127]  The second front portion 2232 has an upper surface 2246 that is higher than an
upper surface 2248 of the {irst front portion 2214. This allows for the latching of a carrier
and an adapter with the same device, as described above for the other embodiments. On the
bottom side 2250 of the second tront portion 2232 are two extensions 2252, 2254 that are a
complementary configuration of a rail receiving portion of the housing 2102. See FIG. 41.
The latch body 2212 also has the same rail portion configuration of two extensions 2256,
2258 on the bottom thereot. This allows the main body 2210 and the latch body 2212 to be
slidingly attached to the rail receiving portion of the housing 2102. When the latch body
2212 is inserted into the first front portion 2230, a front surface 2260 of the two extensions
2252, 2254 provides a pushing surface by which the main body 2210 can push the latch body
2212 in the rail receiving portion. See also FIG. 44. The front surface 2262 of the two
extensions 2256, 2258 also provides a pushing surface to be used against the stop surface
2264 of the housing 2102. See FIGS. 45 and 48 .This allows for the user to exert a force on
the latch component (push-pull mechanism) 2104 which is transferred through the main body
2210 to the latch body 2212 and to the housing 2102 to insert the fiber optic connector 2100
into a carrier and/or adapter.

[0128] The middle portion 2216 also has a window 2270 to receive a portion of the
flexure member 2220, which extends from the latch body 2212. The middle portion 2216
also has on the bottom side 2250 a cavity or space 2272 to receive any other portions of the
flexure member 2220 that may be needed.

[0129] Turning to FIGS. 42 and 43, the latch body 2212 has two latches, an adapter latch
2280 and a carrier latch 2282. The latch body 2212 may only have one of the latches,
depending upon its uses and the needs of the user. The adapter latch 2280 extends from a
forward portion of the latch body 2212 and protrudes through window 2236 of the main
body 2210. The carrier latch 2282 also extends from the latch body 2212, from a rear portion
thereof, and protrudes through the window 2238 of the main body 2210. As is recognized
from FIG. 44, the adapter latch 2280 does not rise as high as the carrier latch 2282 as in the
other embodiments as well. The discussion from those embodiments with regard to the
position and the composition of the ends of the latches is adopted for this embodiment as

well.
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[0130] The latch body 2212 has a connector latch 2290 as well. The connector latch 2290
extends forward beyond the front surface 2262 of the two extensions 2256, 2258 to engage a
latch stop 2292 at the stop surface 2264. The connector latch 2290 has a downward curling
portion 2294 that provides a surface Lo engage the latch stop 2292. The connector latch 2290
may also have a latch rib 2296 that connects the curling portion 2294 to the remainder of the
connector latch 2290. The latch stop 2292 may also have a groove 2298 there-in to receive
the latch rib 2296. It is the connector latch 2290 that retains the latch body 2212 with the
housing 2102. As described below in more detail, when the latch component (push-pull
mechanism) 2104 is pulled rearwardly, the connection of the connector latch 2290 with the
housing 2102 allows the main body 2210 to move relative to the latch body 2212.

[0131] The latch body 2212 also has two latch pads 2242.2244. The latch pads

2242 2244 have two functions: first to help retain the latch body 2212 in the main body
2210, and second to limit the movement of the latch component (push-pull mechanism) 2104
relative to the housing 2102. As seen in FIGS. 39, 45, and 48, the first latch pad 2242 is
disposed within the first window 2234 of the main body 2210. It is evident that as the main
body 2210 is pulled relative to the latch body 2212, the first latch pad 2242 will slide relative
to the first window 2234 only for certain distance before it engages a portion of the main
body 2210. This is true with regard to the second latch pad 2244 as well. Second latch pad
2244 is disposed in the second window 2236 along with the carrier latch 2282. As the main
body 2210 is pulled relative to the latch body 2212, the main body 2210 pushes on the
adapter latch 2280 (and the carrier latch 2282) in downward out of the window 2236. As the
main 2210 body continues in a rearward direction, it will engage the front end of the second
pad 2244, prohibiting any further movement of the main body 2210 to the latch body 2212.
See FIG. 48.

[0132] Turning to FIGS. 42, 43, 46, the flexure member 2220 will now be described.
With particular reference to FIGS. 42 and 43, the flexure member 2220 extends from the rear
portion of the latch body 2212. In the embodiment illustrated in the figures, the flexure
member 2220 has a first curved portion 2300 and a second curved portion 2302. Second
curved portion 2302 terminates at terminal end 2304. The terminal end 2304 is preferably
disposed with in the third window 2270 and also preferably makes contact with at least one
of the surfaces that define window 2270. See FIG. 46. The first curve portion 2300 also

partially resides in the cavity or space 2272. It is also possible that the flexure member 2220
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only has one of the two curved portions 2300,2302, depending upon the amount of force
required to main body 2210 relative to the latch body 2212.

[0133]  As the main body 2210 is pulled rearwardly relative to the latch body 2212, the
latches 2280, 2282 are moved downward (as also described above) releasing the {iber optic
connector 2100 from any adapter and/or carrier. During this movement, the flexure member
2220 is put under tension (the curved portions begin to straighten out or alter from the shape
in their state) as the terminal end 2304 presses against the wall of opening 2270. Once the
fiber optic connector 2100 is free from the adapter and/or carrier and the user releases the
grasping portion 2222, the main body 2210 will return to its original state as the flexure
member pulls on the main body 2210. See FIG. 39. The {lexure member 2220 acts as a self-
return mechanism for the latch component (push-pull mechanism) 2104. Accordingly, there
are other self-returning mechanisms that may be used instead of the particular embodiment
of the flexure member 2220. For example, a spring could be used to bias the main body
2210 relative to the latch body 2212.

[0134] It will be apparent to those skilled in the art that various modifications and
variations can be made to the present invention without departing from the spirit and scope
of the invention. Thus it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended claims and

their equivalents.
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What is claimed:
1. A fiber optic connector comprising:

a housing having a main body extending between a front end and a rear end and
having an opening extending therebetween, the housing having a top surface and a bottom
surface joined by two opposing side surfaces such that a lateral width between the two
opposing side surtfaces is less than a separation between the top surface and the bottom
surface along a height of the main body;

two ferrule assemblies disposed within the opening of the housing, each of the ferrule
assemblies comprising a fiber optic ferrule spaced apart from each other along the height and
a ferrule holder to hold the fiber optic ferrule, the {iber optic ferrule in each of the two ferrule
assemblies extending forwardly of and away from the front end of the ferrule holder;

two springs, each of the two springs engaging a rearward facing surface of a
respective ferrule holder and extending towards the rear end of the housing to bias the ferrule
assemblies toward the front end of the housing and retained within the housing;

a crimp body secured to the fiber optic connector and having a rear end forming a
singular opening for optical fibers;

a first projection on the top surface and a second projection on the bottom surface of
the housing,

wherein the first projection is of a different size than the second projection; and

a strain relief boot having a longitudinal opening in continuum with the singular

opening of the crimp body through which optical fibers pass.

2. The fiber optic connector according to claim 1, wherein the first projection extends

longitudinally along the top surface of the housing.

3. The fiber optic connector according to claim 1, further comprising a spring push

engaging a rear portion of each of the two springs.

4. The fiber optic connector according to claim 1, wherein the first projection and the
second projection determine a correct orientation or polarity of the housing during an

insertion into an adapter.

5. The fiber optic connector according to claim 1, further comprising:

1

122



a crimp band secured around an outer surface of the rear end of the crimp body, and

wherein the strain relief boot extends rearwardly away from the housing.

6. The fiber optic connector according to claim 1, wherein each of the top surface and
the bottom surface has a receiving area for a latch component to secure the fiber optic

connector to an adapter.

7. The fiber optic connector according to claim 1, wherein the front end of the housing

fits in a QSFP footprint.

8. The fiber optic connector according to claim 1, wherein the front end of the housing

fits in a SFP footprint.

9. The fiber optic connector according to claim 1, wherein the crimp body is located

such that the two springs are positioned between a top portion and a bottom portion thereof.

10. The fiber optic connector according to claim 1, wherein the first projection and the

second projection are sized to fit inside respective grooves of an adapter.

11. The fiber optic connector according to claim 1, wherein each of the ferrule assemblies
is separated from the other ferrule assembly by a wall between respective ferrule seats of the
fiber optic ferrules of each of the ferrule assemblies, the wall located between the top surface

and the bottom surface of the main body of the housing.
12. The fiber optic connector according to claim 11, wherein spring push simultaneously
compresses each of the two springs between the crimp body and the first and second ferrule

flanges engaged with the wall.

13. The fiber optic connector according to claim 1, wherein the fiber optic ferrule is an

angled physical contact (APC) ferrule.

14. The fiber optic connector according to claim 1, wherein the fiber optic ferrule is an

ultra-physical contact (UPC) ferrule.
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15. The fiber optic connector of claim 6, wherein the fiber optic connector is configured to
receive a push force Lo insert the {iber optlic connector into an adapter or a pull force to

release the latch component from the adapter.
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MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

ABSTRACT OF THE INVENTION

A new fiber oplic connector provides a smaller form factor by including two ferrule
assemblies in a housing. The housing accepts a push-pull mechanism that allows for
insertion and removal from a carrier as well as an adapter. The push-pull mechanism may
also include a flexure member to return the push-pull mechanism. Polarity of the fiber optic

connector may also be selected by use of the push-pull mechanism.
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SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA

22313-1450.

If you need assistance in completing the forgn, call 1-800-PTO-9199 and select option 2.



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). https://www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf

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) a Federal, 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 9) 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.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International Bureau
of the World Intellectual Property Organization, if the record is related to an international application filed under
the Patent Cooperation Treaty; 2) the public i) after publication of the application pursuant to 35 U.S.C. 122(b),
ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is referenced by either
a published application, an application open to public inspections, or an issued patent, or iv) without publication
of the application or patent under the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii); and/or
3) the National Archives and Records Administration, for inspection of records.
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PTO/AIA/MN4 (01-22)

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

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

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

.. Attorney Docket Number | USCO-089-US1-03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

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:

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

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Jason Higley

Residence Information (Select One) (¢) US Residency (0 Non US Residency () Active US Military Service

City | Hickory State/Province | NC Country of Residencd | US

Mailing Address of Inventor:

Address 1 3709 6th St. NE

Address 2

City Hickory ‘ State/Province ] NC

Postal Code 28601 | Countryi ] us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Jilicha F. Wakjira

Residence Information (Select One) (e¢) US Residency (O Non US Residency () Active US Military Service

City | Hickory State/Province | NC Country of Residencd | US

Mailing Address of Inventor:

Address 1 2032 19th Ave Cir NE

Address 2

City Hickory ‘ State/Province ] NC

Postal Code 28601 ’ Countryi us

Inventor 3

Legal Name

Prefix| Given Name Middie Name Family Name Suffix
Mitchell Cloud

Residence Information (Select One) (e) US Residency ;<) NonUS Residency () Active US Military Service
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PTO/AIA/MN4 (01-22)

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

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

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

USCO-089-US1-03

L. Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

City | Hickory State/Province ‘ NC ‘Country of Residencd | US

Mailing Address of Inventor:

generated within this form by selecting the Add button.

Address 1 1952 9th St PL SE
Address 2
City Hickory ‘ State/Province i NC
Postal Code 28602 | Countryi us
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Darrell R. Childers
Residence Information (Select One) (e¢) US Residency () Non US Residency () Active US Military Service
City | Hickory State/Province | NC Country of Residencd | US
Mailing Address of Inventor:
Address 1 364 6th St. NW
Address 2
City Hickory ‘ State/Province 1 NC
Postal Code 28601 | Countryi us
Inventor 5
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Michael E. Hughes
Residence Information (Select One) () US Residency (0 Non US Residency () Active US Military Service
City | Hickory State/Province | NC | Country of Residencd | US
Mailing Address of Inventor:
Address 1 850 16th Ave Ln. NW
Address 2
City Hickory ‘ State/Province ] NC
Postal Code I 28601 ’ Countryi us
All Inventors Must Be Listed - Additional Inventor Information blocks may be T

Correspondence Information:

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

[] An Address is being provided for the correspondete Information of this application.
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Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | USCO-089-US1-03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

Customer Number 152017

Email Address michael@leetzow.com _ AddEmail |
Email Address ssengupta@usconec.com ~ AddEmail [Remove Email]

Application Information:

Title of the Invention MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER
Attorney Docket Number| USCO0-089-US1-03 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 37 Suggested Figure for Publication (if any)

Filing By Reference:

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

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

filed application

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

Request Not to Publish. | 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 (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number 152017
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Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

USCO-089-US1-03

Application Number

Title of Invention

MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field biank.
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 18057342 2022-11-21
Prior Application Status | Patented
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
18057342 Continuation of 17328574 2021-05-24 11506848 2022-11-22
Prior Application Status | Patented
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
17328574 Continuation of 16462897 2019-05-21 11016250 2021-05-25
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16462897 a 371 of international PCTUS1866518 2018-12-19
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS1866518 Claims benefit of provisional 62634271 2018-02-23
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCTUS1866518 Claims benefit of provisional 62607555 2017-12-19
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
18057342 a 371 of international PCTUS2018066518 2018-12-19
Additional Domestic Benefit/National Stage Data may be generated within this form
. Add
by selecting the Add button.

Foreign Priority Information:
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

.. Attorney Docket Number | USCO-089-US1-03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

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

Application Number CountryI Filing Date (YYYY-MM-DD) Access Code' (if applicable)
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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

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

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

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Approved for use through 05/31/2024. OMB 0651-0032

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

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

.. Attorney Docket Number | USCO-089-US1-03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

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 inteliectual 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 (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Inteliectual 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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Attorney Docket Number | USCO-089-US1-03

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

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.

(o) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here.

Organization Name US Conec Ltd.

Mailing Address Information For Applicant:

Address 1 1138 25th Street SE
Address 2
City Hickory State/Province NC
Country | US Postal Code 28603
Phone Number Fax Number
Email Address ssengupta@usconec.com
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 assignment recorded by the Office.
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Attorney Docket Number | USCO-089-US1-03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

Assignee 1

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

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 =

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 more 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 |/Michael L. Leetzow/ Date (YYYY-MM-DD)| 2023-07-10
First Name | Michael Last Name | Leetzow Registration Number | 35932
Additional Signature may be generated within this form by selecting the Add button. Add
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MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

BACKGROUND OF THE INVENTION

[0001]  This application claims priority to U.S. Provisional Patent Application serial number
62/607,555, filed on December 19, 2017 and Provisional Patent Application serial number
62/634,271, filed on February 23, 2018, and under 35 U.S.C. § 120 to U.S. Patent No.
11,016,250, issued on March 25, 2021, and to U.S. Patent No. 11,506,848, issued on November
22,2022; and to U.S. Patent Application no. 18/057,342, filed on November 21, 2022, the

contents of all of which are incorporated by reference.

FIELD OF THE INVENTION

[0002] In the small form-factor pluggable (SFP and QSFP) industry, there are a number
of different ferrules and designs that are used. In some applications, an MT ferrule is used,
while in others it is the LC form that is used. The LC connector uses a single optical fiber
and fiber optic ferrule per housing. In higher density applications, the LC connector may not
be used because the space that each of the LC connectors use. Thus, it would beneficial to
reduce the footprint of the LC connector by reducing the pitch between the fiber optic
ferrules.

[0003] Applicant has a new design for a fiber optic connector using the LC fiber optic
ferrule to reduce the overall footprint of the fiber optic connector. In addition, an
insertion/removal tool has been included to allow for the reduced footprint, allowing a user
to more easily insert and remove the new fiber optic connectors. The fiber optic connector
and the insertion/removal tool may also provide a way to ensure the correct polarity of the
fiber optic connector and to even change the polarity in the field.

[0004] Finally, the insertion/removal tool may include a way for it to be self-returning

after a user inserts/removes the fiber optic connector.

SUMMARY OF THE INVENTION
[0005] The present invention is directed to a fiber optic connector that includes a housing
having a main body extending between a front end and a rear end and having an opening
extending therebetween, two ferrule assemblies disposed within the opening of the housing, each

of the ferrule assemblies including a fiber optic ferrule, a ferrule holder and a lead-in tube, the
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fiber optic ferrule being inserted into a front end of a ferrule holder and extending away from the
front end of the ferrule holder, and the lead-in tube attached the ferrule holder and extending
rearwardly and away from the fiber optic ferrule, two springs, each spring engaging a rearward
facing surface of a respective ferrule holder and extending towards the rear end of the housing,
and a spring push engaging a rear portion of each of the two springs to bias the ferrule
assemblies toward the front end of the housing, the spring push engaging a portion of the
housing in the opening to retain the spring push within the opening, wherein each of the lead-in
tubes extend through at least a portion of a respective spring and beyond a rear end of the spring
push.

[0006] In some embodiments, the fiber optic connector includes a crimp body having a
transition portion to receive an optical fiber extending from each of the lead-in tubes between
the front end and a singular opening at a rear end, the rear end having an outer surface to
receive a crimp band therearound.

[0007] In some embodiments, the housing has a rail receiving portion configured to
receive a latch component.

[0008] In some embodiments, the latch component is a push-pull mechanism.

[0009] In another aspect, the invention is directed to a method of assembling a fiber optic
connector that includes the steps of inserting into a housing having a main body, the main body
extending between a front end and a rear end and having an opening extending therebetween two
ferrule assemblies, each of the ferrule assemblies comprising a fiber optic ferrule, a ferrule
holder and a lead-in tube, the fiber optic ferrule being inserted into a front end of a ferrule holder
and extending away from the front end of the ferrule holder, and the lead-in tube attached the
ferrule holder and extending rearwardly and away from the fiber optic ferrule, inserting on to
each of the ferrule assemblies a spring engaging a rearward facing surface of the ferrule holder
and extending towards the rear end of the housing, inserting into the housing a spring push to
engage a rear portion of each of the springs to bias the ferrule assemblies toward the front end of
the housing, the spring push engaging a portion of the housing in the opening to retain the spring
push within the opening, inserting an adhesive into each of the lead-in tubes to secure an optical
fiber within each of the ferrule assembly, and allowing the adhesive to cure with an optical fiber
within each of the ferrule assemblies.

[0010] Additional features and advantages of the invention will be set forth in the detailed
description which follows, and in part will be readily apparent to those skilled in the art from
that description or recognized by practicing the invention as described herein, including the

detailed description which follows, the claims, as well as the appended drawings.
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[0011] It is to be understood that both the foregoing general description and the following
detailed description of the present embodiments of the invention, and are intended to provide
an overview or framework for understanding the nature and character of the invention as it is
claimed. The accompanying drawings are included to provide a further understanding of the
invention, and are incorporated into and constitute a part of this specification. The drawings
illustrate various embodiments of the invention, and together with the description serve to
explain the principles and operations of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a side elevational view of one embodiment of a fiber optic connector
with a push-pull mechanism, crimp body, and boot according to the present invention;
[0013] FIG. 2 is an exploded perspective view of the fiber optic connector in FIG. 1;
[0014] FIG. 3 is a perspective view of a portion of the fiber optic connector in FIG. 1,
which includes the housing with two ferrule assemblies and a spring push;

[0015] FIG. 3A is an exploded perspective view of the ferrule assembly and spring in
FIG. 3;

[0016] FIG. 4 is a partial cross section of the housing with two assembled ferrule
assemblies and the spring push in FIG. 3;

[0017] FIG. 5 is a perspective view of the housing of the fiber optic connector in FIG. 1
and FIG. 3;

[0018] FIG. 6 is a rear elevational view of the housing in FIG. 5;

[0019] FIG. 7 is a perspective view of spring push in FIG. 3;

[0020] FIG. 8 is a front elevational view of the crimp body in FIG. 1;

[0021] FIG. 9 is a partial cut away perspective view of the crimp body in FIG. §;
[0022] FIG. 10 is a perspective view of the push-pull mechanism of FIG. 1;

[0023] FIG. 10A is a perspective view of the underside of the push-pull mechanism of
FIG. 10;

[0024] FIG. 11 is a perspective view of a latch body used with the push-pull mechanism
in FIG. 10;

[0025] FIG. 12 is a front elevational view of the latch body in FIG. 11;

[0026] FIG. 13 is a side elevational view of the latch body in FIG. 11;

[0027] FIG. 14 is a perspective view of the push-pull mechanism and latch body
illustrating how the latch body attaches to the push-pull mechanism;
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[0028] FIG. 15 is a partial, perspective view of the push-pull mechanism and latch body
in FIG. 14 ;

[0029] FIG. 16 is a top view of the push-pull mechanism in FIG. 14 attached to the fiber
optic connector in FIG. 1;

[0030] FIG. 17 is an enlarged view of the connection of the push-pull mechanism and
housing in FIG. 16;

[0031] FIG. 18 is a front perspective view of a plurality of fiber optic connectors and
push-pull mechanisms mounted in a carrier according to one embodiment of the present
invention;

[0032] FIG. 19 is a front view of the plurality of fiber optic connectors and push-pull
mechanisms mounted in the carrier in Fig 18;

[0033] FIG. 20 is a rear perspective view of the plurality of fiber optic connectors and
push-pull mechanisms mounted in the carrier in Fig 18 in preparation to be inserted into one
embodiment of a fiber optic connector adapter according to the present invention;

[0034] FIG. 21 is a cross section of the assembly of the push-pull mechanism and latch
body and the fiber optic connector, all mounted in the carrier and inserted into the adapter;
[0035] FIG. 22 is a cross section of a smaller portion of the assembly shown in FIG. 21
illustrating push-pull mechanism and latch body mounted in the carrier and the fiber optic
connector adapter;

[0036] FIG. 23 is an elevational view of a second embodiment of a fiber optic connector
with a push-pull mechanism, crimp body, and boot according to the present invention;
[0037] FIG. 24 is a partial cross sectional view of the housing with the two ferrule
assemblies and a spring push of the fiber optic connector in FIG. 23;

[0038] FIG. 25 is a perspective view of the housing of the fiber optic connector in FIG.
23;

[0039] FIG. 26 is a rear elevational view of the housing in FIG. 25;

[0040] FIG. 27 is partial cross section of a second embodiment of a crimp body according
to the present invention and shown in FIG. 23;

[0041] FIG. 28 is a perspective view of the second embodiment of a push-pull mechanism
according to the present invention and shown in FIG. 23;

[0042] FIG. 29 is a cross section view of the push-pull mechanism in FIG. 27;

[0043] FIG. 30 is cross section of the fiber optic connector with a push-pull mechanism

and crimp body of FIG. 23;
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[0044] FIG. 31 is a perspective view of a fiber optic connector and push-pull mechanisms
of FIG. 23 mounted in a carrier;

[0045] FIG. 32 is a cross section view of the carrier of FIG. 30 without the fiber optic
connector;

[0046] FIG. 33 is a cross section view of the fiber optic connector with a push-pull
mechanism and crimp body of FIG. 23 in an embodiment of a carrier;

[0047] FIG. 34 is a cross section view of fiber optic connector with a push-pull
mechanism and crimp body in a carrier being inserted into an adapter;

[0048] FIG. 35 a cross section view of fiber optic connector with a push-pull mechanism
and crimp body in a carrier being removed from the adapter;

[0049] FIG. 36 is a cross section view of fiber optic connector with a push-pull
mechanism and crimp body being removed from a carrier;

[0050] FIG. 37 is a perspective view of a second embodiment of a spring push according
to the present invention;

[0051] FIG. 38 is a perspective view of a second embodiment of a crimp body according
to the present invention;

[0052] FIG. 39 is an elevational view of another embodiment of a fiber optic connector
with a push-pull mechanism, crimp body, and boot according to the present invention;
[0053] FIG. 40 is a right top perspective view of the push-pull mechanism of FIG. 39;
[0054] FIG. 41 is a bottom perspective view of the push-pull mechanism of FIG. 39;
[0055] FIG. 42 is a right perspective view of the latch body with a flexure mechanism of
FIG. 39;

[0056] FIG. 43 is a right bottom perspective view of the latch body and flexure
mechanism of FIG. 39

[0057] FIG. 44 is a right perspective view of the push-pull mechanism with latch body
and flexure mechanism;

[0058] FIG. 45 is an enlarged cross sectional view of a portion of the push-pull
mechanism, latch body, and fiber optic connector of FIG. 39;

[0059] FIG. 46 is enlarged cross sectional view of a portion of the push-pull mechanism,
latch body, and fiber optic connector of FIG. 41 at a different location from FIG. 47;

[0060] FIG. 47 is a cross sectional view of the push-pull mechanism, latch body, and

housing; and
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[0061] FIG. 48 is a top perspective view of the push-pull mechanism, latch body, and

housing.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0062] Reference will now be made in detail to the present preferred embodiment(s) of
the invention, examples of which are illustrated in the accompanying drawings. Whenever
possible, the same reference numerals will be used throughout the drawings to refer to the
same or like parts.

[0063] Applicant notes that the term “front” or “forward” means that direction where the
fiber optic connector would meet with another fiber optic connector or device, while the term
“rear” or “rearward” is used to mean the direction from which the optical fibers enter into the
fiber-optic ferrule or fiber optic connector. Thus, “front” is that part of the housing 102 on
the left side of FIG. 1 and “forward” is out and to the left. “Rear” is that part of the housing
102 that is on the right side of the page and “rearward” is toward the right.

[0064] One embodiment of a fiber optic connector 100 according to the present invention is
illustrated in FIGS 1-22. The fiber optic connector 100, in FIGS. 1 and 2, may include a
housing 102, a latch component (push-pull mechanism) 104, a crimp body 106, a crimp ring
and heat shrink tube 108, and a strain relief boot 110. As discussed in more detail below, the
housing 102 and its components, the latch component 104, and the crimp body 106 are the
focus of this application. The crimp ring and heat shrink tube 108 and a strain relief boot 110
are generally known components.

[0065] Turning to FIGS. 3 and 3A, inside the housing 102 are two ferrule assemblies 120,
two springs 122, and a spring push 124. The two ferrule assemblies 120 each include a fiber
optic ferrule 130 (generally a 1.25 mm LC fiber optic ferrule), a ferrule holder 132, and a
lead-in tube 134. The spring 122 is added later. The ferrule assemblies 120 are preferably
preassembled and are inserted into the housing 102 without needing any further processing.
[0066] The housing 102 has a main body 140 extending between a front end 142 and a
rear end 144, and has an opening 146 extending therebetween. The opening 146 of the
housing 102 may also have structures 148 that orient and retain the ferrule assemblies 120 in
the housing 102. In this case, there are flat surfaces 150 that engage corresponding flat
surfaces 152 on the ferrule holder 132, to keep the ferrule assemblies 120 from rotating

within the housing 102.
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[0067]  Once the ferrule assemblies 120 are disposed within the housing 102, the springs
122 are placed around the lead-in tube 134 and against a back end 138 of the ferrule holder
132. The spring push 124 is then inserted into the opening 146 of the housing 102. The
spring push 124 has a pair of latches 154 that engage corresponding openings 156 in the
opposite sides of the main body 140 of the housing 102 to retain the spring push 124 in the
opening 146. The spring push 124 has a forward facing surface 158 to engage the rear ends
of the springs 122. The forward facing surface 158 generally corresponds to the two springs
122 to ensure that that the spring push 124 stays engaged with the springs 122. This
configuration biases the ferrule assemblies 120 toward the front end 142 of the housing 102.
While not shown, two optical fibers enter into the ferrule assemblies 120 through the spring
push 124 and into the lead-in tubes 134.

[0068] The lead-in tubes 134 are connected to and extend from the ferrule holder 132.
Preferably, the lead-in tubes 134 are secured to the ferrule holder 132, e.g. by adhesives,
press-fit. The lead-in tubes 134 also extend beyond the rear end of the ferrule holder 132.
See FIG. 4. This allows for injection of epoxy or other adhesives into the ferrule assemblies
120 through the lead-in tubes 134 to secure the optical fibers therein. With the lead-in tubes
134 extending so far rearwardly, there is no concern that the epoxy or adhesives will
interfere with the springs 134, the spring push 124, or other structures in the fiber optic
connector 100. Typically, the adhesive is cured with the lead-in tubes 134 exposed in prior
to adding any additional components.

[0069] The housing 102 may also have an indicia 136 of the polarity of the fiber optic
connector 100. See FIG. 5. Depending on the application, one of the ferrule assemblies 120
may be a receiving or a transmitting side with the other of the ferrule assemblies 120 being
the other. It is important for the user or technician to know which of the ferrule assemblies
120 is which. The indicia 136, an indentation in this case, makes the orientation or the
polarity of the fiber optic connector 100 clearly visible. Other types of indicia may be used
and still fall within the scope of the present invention.

[0070] The outside of the housing 102 has many features that are integral to its use. See
FIGS. 5 and 6. First are the top surface 160 and the bottom surface 162. The top and bottom
surfaces 160,162 are preferably the same, with the exception of the indicia 136, as one of the
two surfaces 160,162 would not have it. Extending from the rear end 144 towards the front
142 of the housing 140 on both the top surface 160 and the bottom surface 162 is a rail

receiving portion 164. As will be discussed in more detail below, the rail receiving portion
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164 will stop just before the front end 142 as it will therefore create a stop surface 166. The
latch component (push-pull mechanism) 104 will make use of the stop surface 166 to insert
the fiber optic connector 100 into various structures.

[0071]  The rail receiving portion 164 has a central portion 168 and then two lobe sections
170, one lobe on each side of the central portion 168. As best seen in FIG. 6, the rail
receiving portion 164 looks like part of a profile of a dog bone. This configuration matches
that of the bottom surface of the latch component (push-pull mechanism) 104 to form a
sliding dove-tail configuration. Other configurations are possible, such as, for example, the
second version illustrated below - a cap with undercuts (essentially an umbrella or a T-shape
configuration). See FIG. 26.

[0072] The next feature of the housing 102 and main body 140 are the two side surfaces
180. The two side surfaces 180 are those opposite to one another and separated by the top
surface 160 and the bottom surface 162. Referring to FIG. 6 in particular, each of the sides
180 are divided into three portions. The first portion is a longitudinal central portion 182
extending in a first plane A. The second portion is a longitudinal top portion 184 extending in
a second plane B, the first plane A is parallel to and offset from the second plane B. The third
portion is a longitudinal bottom portion 186 extending in the second plane B. The longitudinal
top portion 184 preferably is divided from the longitudinal central portion 182 by a shoulder
188. The shoulder 188 preferably has a surface that is in plane C and is perpendicular to both
planes A and B. Similarly, the longitudinal bottom portion 186 preferably is divided from the
longitudinal central portion 182 by a shoulder 190. The shoulder 190 preferably has a surface
that is in plane D and is perpendicular to both planes A and B.

[0073] The two longitudinal top portions 184 and the two longitudinal bottom portions 186
function to align the fiber optic connector 100 in a horizontal direction in various structures, e.g.,
a carrier and an adapter. On the other hand, it is the shoulders 188,190 that align the fiber optic
connector 100 in a vertical direction. These will be discussed in more detail below. See also
FIGS. 19 and 20.

[0074] Referring to FIG. 5, there are also two indentations 192 in the longitudinal top portion
184 on both sides of the main body and adjacent the rear end 144. The indentations 192 form a
forward facing surfaces 194 that are used by two housing latches in the latch component (push-
pull mechanism) 104. As described more later, the latch component (push-pull mechanism)

104 engages the forward facing surfaces 194 when removing the fiber optic connector 100.
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[0075] Returning to the crimp body 106, it is illustrated in FIG. 1 and also in FIGS. 8 and 9.
The crimp body 106 has a front portion 200 that is designed to interact and connect with the
spring push 124 and also is disposed within the opening 146 of the housing 102 when installed.
The crimp body 106 has a rear portion 202 that extends behind the housing 102 and provides an
outer surface 204 to receive a crimp band (e.g., crimp ring and heat shrink tube 108)
therearound. Extending from a front end 206 to the rear end 208 is an opening 210. The
opening 210 at the front portion 200 receives at least a portion of each of the lead-in tubes
134. The spring push 124 has two tabs 212 on opposites sides thereof and extend in a rear
ward direction in the opening 210 to engage an opening 214 in side walls 216 of the crimp
body 106. The front end 206 also has a forward facing surface 218 that complements the
rear of the spring push and, together with the tabs 212 keeps the crimp body 106 securely
fixed to fiber optic connector 100. Although the crimp body 106 is illustrated as being
attached to the spring push 124, alternatively the crimp body 106 could be attached to the
housing 102.

[0076] The opening 210 in the crimp body 106 rearwardly of the lead-in tubes provides a
transition portion 220 for the optical fibers that are secured in the fiber optic ferrules 130.
Since the crimp body 106 has a singular opening 222 at the rear end thereof, the optical
fibers need to be able to exit that singular opening 222 in a smooth fashion so they are not
bent beyond their bend radius, thereby damaging or breaking the optical fibers. The
transition portion 220 provides for this function.

[0077] The crimp body 106 also has a top surface 230 and the bottom surface 232. The top
surface 230 and the bottom surface 232 may be configured with a central portion 234 that is
similar to the central portion 168 of the rail receiving portion 164 above. However, the
crimp body 106 has two outer trough portions 236 that are open to the space above the crimp
body 106. The central portion 234 and the two outer trough portions 236 function as an
alignment feature of the rail receiving portion 164. As discussed more below, the latch
component (push-pull mechanism) 104 can be better aligned with the rail receiving portion
164 by using the central portion 234 and the two outer trough portions 236 on the crimp
body 106.

[0078]  While the crimp body 106 is illustrated as a single, unitary body (i.e., molded at
one time with one material), it could also be molded as two pieces and then later the two

pieces secured to one another.
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[0079]  The latch component (push-pull mechanism) 104 is illustrated in more detail in
FIGS. 10-17. The latch component (push-pull mechanism) 104 has a main body 250 and a
latch body 252 that attaches to the main body 250. See FIGS. 10 and 11-13. The main body
250 has a front portion 254, a middle portion 256, and a rear portion 258. Generally, the
front portion 254 is where the latch body 252 attaches to the main body 250 and provides for
the latching of the fiber optic connector 100 to the adapter and carrier. The middle portion
256 provides for latching of latch component (push-pull mechanism) 104 to the housing 102.
The rear portion 258 has a grasping portion 260 to allow a user to push and pull the latch
component (push-pull mechanism) 104 to engage and disengage the fiber optic connector
100 and the latch component (push-pull mechanism) 104 from the adapter and/or carrier.
[0080] The front portion 254 is divided into a first front portion 262 and a second front
portion 264. The first front portion 262 and the second front portion 264 both have a window
266, 268, respectively to receive a latch from the latch body 252 therethrough. An underside
of the first portion 262 has a groove 270 on either side to receive attachment members 272,
274 from the latch body 252 (see FIGS. 10A and 11) to secure the latch body 252 to the main
body 250. The attachment members 272, 274 (and thus the latch body 252) are able to slide
within the grooves 270 to allow for the latching and unlatching the fiber optic connector 100.
The grooves 270 should extend the length of the first portion 254.

[0081] The second front portion 264 has an upper surface 276 that is higher than an upper
surface 278 of the first front portion 262. This allows for the latching of a carrier and an
adapter with the same device, as noted in more detail below. On the bottom side 280 of the
second front portion 264 is a rail portion 282 that includes two extensions 284, 286 that are
joined by a central portion 288, all having a complementary configuration of the rail
receiving portion 164 of the housing 102. See FIG. 10A. The latch body 252 also has the
same rail portion configuration (central portion 290 and two extensions 292, 294) on the
bottom thereof. This allows the main body 250 and the latch body 252 to be slidingly
attached to the rail receiving portion 164 of housing 102. When the latch body 252 is
inserted into the first front portion 262, a front surface 296 of the rail portion 282 provides a
pushing surface by which the main body 250 can push the latch body 252 in the rail
receiving portion 164 of the housing 102. See also FIG. 21. The front surface 300 of the
latch body 252 also provides a pushing surface to be used against the stop surface 166 of the

housing 102. This allows for the user to exert a force on the latch component (push-pull
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mechanism) 104 which is transferred through the main body 250 to the latch body 252 and to
the housing 102 to insert the fiber optic connector 100 into a carrier and/or adapter.

[0082] Returning to FIGS. 11-13, the latch body 252 has two latches, an adapter latch 310
and a carrier latch 312. The latch body may only have one of the latches, depending upon its
uses and the needs of the user. The adapter latch 310 extends from a forward portion of the
latch body 252 and protrudes through window 266 of the main body 250. The carrier latch
312 also extends from the latch body 252, from a rear portion thereof, and protrudes through
the window 268 of the main body 250. As is recognized from FIG. 13, the adapter latch 310
does not rise as high as the carrier latch 312 (plane E versus plane F) so that when the fiber
optic connector 100 is inserted into or removed from a carrier, the adapter latch 310 will not
engage the carrier.

[0083] Each of the latches, adapter latch 310 and a carrier latch 312, each have a proximal
end 314, 316, to engage an adapter and a carrier, respectively. Each of the proximal ends,
314, 316, have a rearward facing surface 314a, 316a and an upward facing surface,
314b,316b. The proximal ends 314, 316 will engage an opening in an adapter or a carrier.
See, e.g., FIG. 21.

[0084] The latch component (push-pull mechanism) 104 is removably connected to the rail
receiving portion 164 of the housing 102 as described above. However, the connections so
far described do not prevent the latch component (push-pull mechanism) 104 from being
removed toward the rear of the housing 102 when, for example, the grasping portion 260 is
pulled rearwardly. However, in the middle portion 256, there are two latches 320 that extend
from the latch component (push-pull mechanism) 104 inward and will move along rear
portions of the longitudinal top portions 184 on each side of the housing 102. See FIGS. 1,
18, and 20. In particular, the housing 102 has indentations 192 for the latches 320 and will
engage the forward facing surfaces 194 when the latch component (push-pull mechanism) 104
is pulled rearwardly. This will allow for the user to remove the fiber optic connector 100
from a carrier and/or adapter as will now be described. It should be noted that the latches 320
are cantilevered latches and thus pushing on area 322 (see FIGS. 16 and 17) will cause the
latches to move away from the housing 102, and will release the housing 102 from the latch
component (push-pull mechanism) 104.

[0085] Turning to FIGS. 1, 14, 15, and 18, the latch component (push-pull mechanism)
104 is connected to the fiber optic connector 100. The fiber optic connector 100 can be

inserted into a carrier 350 (FIG. 18) and/or an adapter 400 (FIG. 20). The carrier 350
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provides the user with a convenient way to insert into and remove 4 fiber optic connectors
100 (could also have more or fewer connectors, but usually in groups of two) from an
adapter (or other telecommunications structure) rather than one at a time. It provides a cost
savings time wise and also assists in preventing the stubbing of or breaking fiber optic
connectors.

[0086] The carrier 350 has a few features that enable the use of the carrier 350 to correctly
orient the fiber optic connectors 100 (polarity) and also to align the fiber optic connectors
100 to one another for insertion into the adapter. The carrier 350 has a top 352 and a bottom
354 and the top 352 has a cut out 356 for each of the fiber optic connectors 100, or the latch
component (push-pull mechanism) 104. If the fiber optic connector 100 is inserted into the
carrier 350 incorrectly (wrong polarity) then the fiber optic connector 100 will not seat in the
carrier 350 correctly. The cut out 356 also has a rearward facing surface 358 that is used to
remove all of the fiber optic connectors 100 from an adapter as discussed in more detail
below.

[0087]  The carrier 350 has an opening 360 extending between the front end 362 and the
rear end 364. Inside the opening 360 are projections to accurately orient the fiber optic
connectors 100 in the carrier 350. Extending from the top 352 into the opening 360 are the
top extensions 366a. Along the corner of the top and the sides of the carrier 350 are partial
top extensions 366b, which perform the same function as top extensions 366a. Similarly,
there are bottom extensions 368a and partial bottom extensions 368b. As best seen in FIG.
19, the top extensions 366a are longer and extend down into the opening 360 farther than the
bottom extensions 368a extend upward into the opening 360. The distance between
corresponding top and bottom extensions 366a, 368a provide the vertical alignment of the
fiber optic connector 100 within the carrier 350. Referring back to FIG. 6, the shoulders 188
and 190 and, more particularly, the distance between them and their vertical location along
the sides 180 of the housing 102 orients the fiber optic connectors 100 vertically within the
carrier 350. As can be gleamed from FIG. 19, if one of the fiber optic connectors 100 is
oriented incorrectly, the longitudinal top portions 184 and the two longitudinal bottom portions
186 will be in the incorrect location and the latch component (push-pull mechanism) 104 will
hit the carrier and prevent the fiber optic connector 100 from being fully inserted.

[0088] The horizontal alignment of the fiber optic connectors 100 is also controlled by the
top extensions 366a and the bottom extensions 370. However, it is the longitudinal top

portions 184 and the two longitudinal bottom portions 186 (the distance therebetween) engaging
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the top extensions 366a and the bottom extensions 370 that controls. FIG. 19 also shows that
there is very limited space between the fiber optic connectors 100 and allows for a higher
density of fiber optic connectors 100.

[0089] Once the fiber optic connectors 100 with the latch component (push-pull
mechanism) 104 are correctly inserted into the carrier 350, a latch stop 380 on the latch
component (push-pull mechanism) 104 will engage the rearward facing surface 358 of the
carrier 350. The carrier 350 is captured between the latch stop 380 and rearward facing
surface 316a of carrier latch 312. This will expose enough of the latch component (push-
pull mechanism) 104 and, in particular, the first front portion 262. At the same time, the top
352 of the carrier 350 has windows 370 to receive the carrier latch 312 from each latch body
252, and in particular the proximal end 316. See FIGS. 21 and 22. However, as the fiber
optic connector 100 passes into the and through carrier 350, the adapter latch 310 is too short
to engage the carrier 350.

[0090] With the carrier latch 312 now in the window 370 and engaging surface 372
created by the window 370, the carrier 350 or the latch component (push-pull mechanism)
104 can be used to insert the fiber optic connectors 100 into the adapter 400. As clear from
FIGS. 21 and 22, if the carrier 350 is used to insert the ganged fiber optic connectors 100 (in
the carrier 350 in Fig. 20), then the carrier 350 will push on the carrier latch 312, which is on
the latch body 252 and has front surface 300 of the latch body 252, which then pushes
against the stop surface 166 of the housing 102 to secure the ganged fiber optic connectors
100. Thus, all of the fiber optic connectors 100 will be pushed simultaneously into the
adapter. On the other hand, one could also used the latch component (push-pull mechanism)
104 to insert them as well.

[0091] As the ganged fiber optic connectors 100 are inserted into the adapter 400, each of
the adapter latches 310 will pop up into a respective window 402. With the adapter latch 310
now in the window 402 and engaging surface 404 created by the window 402, the ganged
fiber optic connectors 100 are secured within the adapter 400. The adapter 400 has the same
projections to accurately orient the fiber optic connectors 100 in the adapter 400. Thus,
applicant will not repeat the same structures here.

[0092] The fiber optic connectors 100 can be removed from the adapter 400 one at a time
or all at the same time with the carrier 350. To remove one fiber optic connector 100 from
the adapter 400 (if only in the adapter) or the adapter 400 and the carrier 350, one only need

to pull on the grasping portion 260 of the latch component (push-pull mechanism) 104. As
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the latch component (push-pull mechanism) 104 is pulled backward, it moves rearward
relative to the latch body 252 (because the adapter latch 310 and the carrier latch 312 are
against the engaging surfaces 372, 404, respectively) and the portions forward of the
windows 266, 268, will move over the adapter latch 310 and a carrier latch 312, pushing
them down and out of the windows 370, 402. Continued pulling on the grasping portion 260
of the latch component (push-pull mechanism) 104 causes the latches 320 to engage the
forward facing surfaces 194 of the housing 102 and the whole fiber optic connector can be
removed.

[0093] If the ganged fiber optic connectors 100 are to be removed together and only from the
adapter 400, then the user will pull on the carrier 350 (while the adapter 400 remains fixed
relative thereto). The carrier 350 and, in particular, the rearward facing surface 358 will engage
latch stop 380 on the latch component (push-pull mechanism) 104 of each of the fiber optic
connectors 100. As noted above, the portions forward of the windows 266, 268, will move
over the adapter latch 310 (and carrier latch 312, but the carrier 350 will retain the fiber optic
connectors 100), pushing them down and out of the windows 370, 402. Continued pulling on
the carrier causes the latches 320 to engage the forward facing surfaces 194 of the housing 102
and all of the ganged fiber optic connectors 100 can be removed from the adapter 400. The fiber
optic connector 100 can be inserted into and removed the same adapter 400 without a carrier 350
present. A partially populated carrier in the adapter can how a single fiber optic connectors
removed for install, while the carrier will stay connected to the fiber optic connectors that remain
in the adapter. When the last fiber-optic connector is removed is from the adapter, it will bring
the carrier with it.

[0094] A second embodiment of a fiber optic connector 1100 according to the present
invention is illustrated in FIGS 23-36. The fiber optic connector 1100, in FIG. 23, may
include a housing 1102, a latch component (push-pull mechanism) 1104, and a crimp body
1106. As discussed in more detail below, the housing 1102 and its components, the latch
component 1104, and the crimp body 1106 are the focus here. It is also preferred that there
by a crimp ring and heat shrink tube and a strain relief boot as with the prior embodiment,
but since the crimp ring and heat shrink tube and a strain relief boot are generally known
components, they are omitted here for clarity.

[0095] Turning to FIG. 24, inside the housing 1102 are two ferrule assemblies 1120
(which may be the same as ferrule assemblies 120), two springs 1122, and a spring push

1124. The two ferrule assemblies 1120 each include a fiber optic ferrule 1130 (generally a
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1.25 mm LC fiber optic ferrule), a ferrule holder 1132, and a lead-in tube 1134. The spring
1122 is added later. The ferrule assemblies 1120 are preferably preassembled and are
inserted into the housing 1102 without needing any further processing.

[0096] The housing 1102 has a main body 1140 extending between a front end 1142 and a
rear end 1144, and has an opening 1146 extending therebetween. The opening 1146 of the
housing 1102 may also have structures 1148 that orient and retain the ferrule assemblies
1120 in the housing 1102. In this case, there are flat surfaces 1150 that engage
corresponding flat surfaces 1152 on the ferrule holder 1132, to keep the ferrule assemblies
1120 from rotating within the housing 1102.

[0097]  Once the ferrule assemblies 1120 are disposed within the housing 1102, the
springs 1122 are placed around the lead-in tube 1134 and against a back end 1138 of the
ferrule holder 1132. The spring push 1124 is then inserted into the opening 1146 of the
housing 1102. The spring push 1124 has a pair of latches 1154 that engage corresponding
openings 1156 in the opposite sides of the main body 1140 of the housing 1102 to retain the
spring push 1124 in the opening 1146. The spring push 1124 has a forward facing surface
1158 to engage the rear ends of the springs 1122. The forward facing surface 1158 generally
corresponds to the two springs 1122 to ensure that that the spring push 1124 stays engaged
with the springs 1122. This configuration biases the ferrule assemblies 1120 toward the
front end 1142 of the housing 1102. While not shown, two optical fibers enter into the
ferrule assemblies 1120 through the spring push 1124 and into the lead-in tubes 1124.
[0098] The lead-in tubes 1134 are connected to and extend from the ferrule holder 1132.
Preferably, the lead-in tubes 1134 are secured to the ferrule holder 1132, e.g. by adhesives,
press-fit. The lead-in tubes 1134 also extend beyond the rear end of the ferrule holder 132
and the springs 1122 and the spring push 1124. See FIG. 24. This allows for injection of
epoxy or other adhesives into the ferrule assemblies 1120 through the lead-in tubes 1134 to
secure the optical fibers therein. With the lead-in tubes 1134 extending so far rearwardly,
there is no concern that the epoxy or adhesives will interfere with the springs 1122, the
spring push 1124, or other structures in the fiber optic connector 1100.

[0099] The housing 1102 may also have an indicia of the polarity of the fiber optic
connector 1100 as with the prior embodiment. Similarly, an indentation or other mark may
be present on the housing 1102.

[0100] The outside of the housing 1102 has many features that are integral to its use. See

FIGS. 25 and 26. First are the top surface 1160 and the bottom surface 1162. The top and
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bottom surfaces 1160,1162 are preferably the same, but may have some differences and still
fall within the scope of the present invention. Extending from the rear end 1144 towards the
front 1142 of the housing 11020 on both the top surface 1160 and the bottom surface 1162 is
a rail receiving portion 1164. As will be discussed in more detail below, the rail receiving
portion 1164 will stop before the front end 1142 as it will therefore create a stop surface
1166. The latch component (push-pull mechanism) 1104 will make use of the stop surface
1166 to insert the fiber optic connector 1100 into various structures.

[0101] The rail receiving portion 1164 has a central portion 1168 and two lobe sections
1170, one lobe on each side of the central portion 1168. As best seen in FIG. 26, the rail
receiving portion 1164 has a T-shape configuration. This configuration matches that of the
bottom surface of the latch component (push-pull mechanism) 1104 to form a sliding
configuration. Other configurations are possible, as noted above.

[0102] The next feature of the housing 1102 and main body 1140 are the two side surfaces
1180. The two side surfaces 1180 are those opposite to one another and separated by the top
surface 1160 and the bottom surface 1162. Referring to FIG. 26 in particular, each of the
sides 1180 are divided into at least three portions. The first portion is a longitudinal central
portion 1182 extending in a first plane G. The second portion is a longitudinal top portion
1184 extending in a second plane H, the first plane G is parallel to and offset from the second
plane H. The third portion is a longitudinal bottom portion 1186 extending in the second plane
H. The longitudinal top portion 1184 preferably is divided from the longitudinal central portion
1182 by a shoulder 1188. The shoulder 1188 preferably has a surface that is in plane I and is
perpendicular to both planes G and H. Similarly, the longitudinal bottom portion 1186
preferably is divided from the longitudinal central portion 1182 by a shoulder 1190. The
shoulder 1190 preferably has a surface that is in plane J and is perpendicular to both planes
G and H. There is also an inclined wall 1196 between the bottom of the central portion 1168
and the shoulder 1188. A portion of the latch component (push-pull mechanism) 1104 uses
this inclined wall 1196 as a reference surface while moving along the housing 1102. See
Fig. 26. The inclined wall 1196 ends at the stop surface 1166, where the latch component
(push-pull mechanism) 1104 engages the stop surface 1166 to move the fiber optic connector
1100 as discussed below.

[0103] The two longitudinal top portions 1184 and the two longitudinal bottom portions 1186
function to align the fiber optic connector 1100 in a horizontal direction in various structures,
e.g., a carrier and an adapter. On the other hand, it is the shoulders 1188,1190 that align the fiber
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optic connector 1100 in a vertical direction as was discussed in detail above. As such, this
discussion is not included here.

[0104]  Also on the top surface 1160 and the bottom surface 1162 is a latch 1172 with an
engagement surface 1174 and a release ramp 1176. The latch 1172 is a cantilevered latch
that works with the latch component (push-pull mechanism) 1104 to engage and disengage
from an adapter. Finally, on the top surface 1160 and the bottom surface 1162 is an opening
1192 in the rail receiving portion 1164 for an extension from the latch component (push-pull
mechanism) 1104. As described in more detail below, the extension from the latch
component (push-pull mechanism) 1104 engages a forward facing surface 1194 to remove the
fiber optic connector 1100 from the adapter and or carrier. See FIG. 24.

[0105] The crimp body 1106 has a front portion 1200 that is designed to interact and connect
with the spring push 1124 and also is disposed within the opening 1146 of the housing 1102
when installed, which is usually after the epoxy used to secure the optical fibers in the ferrules
1130 has cured. The crimp body 1106 has a rear portion 1202 that extends behind the housing
1102 and provides an outer surface 1204 to receive a crimp band (e.g., crimp ring and heat
shrink tube) therearound. Extending from a front end 1206 to the rear end 1208 is an opening
1210. The opening 1210 at the front portion 1200 receives at least a portion of each of the
lead-in tubes 1134. The spring push 1124 has two tabs 1212 (FIG. 24) on opposites sides
thereof and extend in a rearward direction in the opening 1210 to engage an opening 1214 in
side walls 1216 of the crimp body 1106. The front end 1206 also has a forward facing
surface 1218 that complements the rear of the spring push 1124 and, together with the tabs
1212, keeps the crimp body 1106 securely fixed to fiber optic connector 1100.

[0106] The opening 1210 in the crimp body 1106 rearwardly of the lead-in tubes provides
a transition portion 1220 for the optical fibers that are secured in the fiber optic ferrules
1130. Since the crimp body 1106 has a singular opening 1222 at the rear end thereof, the
optical fibers need to be able to exit that singular opening 1222 in a smooth fashion so they
are not bent beyond their bend radius, thereby damaging or breaking the optical fibers. The
transition portion 1220 provides for this function.

[0107] The crimp body 1106 also has a top surface 1230 and the bottom surface 1232. The
top surface 1230 and the bottom surface 1232 may be configured with an area 1234 that
complements the central portion 1168 and two lobe sections 1170 of the rail receiving
portion 1164 above. The area 1234 functions as an alignment feature of the rail receiving

portion 1164. As discussed more below, the latch component (push-pull mechanism) 1104
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can be better aligned with the rail receiving portion 1164 by using the area 1234 on the crimp
body 1106.

[0108] While the crimp body 1106 is illustrated as a single, unitary body (i.e., molded at
one time with one material), it could also be molded as two pieces and then later the two
pieces secured to one another.

[0109] The latch component (push-pull mechanism) 1104 is illustrated in more detail in
FIGS. 28-29. The latch component (push-pull mechanism) 1104 has a main body 1250, with
a front portion 1254, a middle portion 1256, and a rear portion 1258. Generally, the front
portion 1254 is where the latch component 1104 engages the fiber optic connector 1100 and
controls connections to an adapter and carrier. The middle portion 1256 generally provides
for latching of latch component (push-pull mechanism) 1104 to a carrier. The rear portion
1258 has a grasping portion 1260 to allow a user to push and pull the latch component (push-
pull mechanism) 1104 to engage and disengage the fiber optic connector 1100 (push-pull
mechanism) 1104 from the adapter and/or carrier.

[0110] When the latch component (push-pull mechanism) 1104 is installed on the housing
1102, the front portion 1254 has two rails 1262 to engage the stop surface 1166 to push the
fiber optic connector 1100. Pushing on the latch component (push-pull mechanism) 1104
causes the force to be transferred to the rails 1262. There is a space 1264 between the rails
1262 to allow for the engagement surface 1174 of the latch 1172 to pass therebetween. The
front portion 1254 then, moving rearwardly, has an opening 1268. The opening 1268
receives the release ramp 1176. A front portion of the opening 1268 has a chamfered surface
1270 to engage the chamfered surface of the release ramp 1176. See also FIGS. 28 and 29.
Behind the opening 1268 is a downward extension 1272 to fit within the opening 1192 in the
rail receiving portion 1164 and to engage the forward facing surface 1194 when removing the
fiber optic connector 1100 as discussed below. See also FIG. 24.

[0111] The next feature of the latch component (push-pull mechanism) 1104 is in the
middle portion 1256 and is an opening 1274 that receives a part of a carrier for a number of
fiber optic connectors 1100. As noted above, sometimes it is beneficial for a number of fiber
optic connectors 1100 to be linked to one another. This opening 1274 along with another
embodiment of a carrier 1350 allows for the insertion/removal of the fiber optic connectors
1100 from an adapter 1400. The opening 1274 is partially formed by a chamfered front

surface 1276 and a generally flat rear surface 1278.
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[0112]  The rear portion 1258 of the latch component (push-pull mechanism) 1104 has a
grasping portion 1260. Finally, a release 1280 is disposed on the side of the latch component
(push-pull mechanism) 1104. The release 1280 is an opening that provides access to the
downward extension 1272 that fits within the opening 1192. As noted above, the downward
extension 1272 keeps the latch component (push-pull mechanism) 1104 positioned with the
housing 1102. To disengage the latch component (push-pull mechanism) 1104 from the
housing 1102, a pin or other small tool can be inserted into the release 1280 and deflect
downward extension 1272 upward and out of the opening 1192. The latch component (push-
pull mechanism) 1104 can now be moved rearwardly from the housing 1102.

[0113]  FIG. 30 illustrates the fiber optic connector 1100 fully assembled and ready to be
used. The major components of the fiber optic connector 1100 are labeled and the latch
component (push-pull mechanism) 1104 in position to insert the fiber optic connector 1100
into a carrier 1350 and/or an adapter 1400. As can be seen, the latch component (push-pull
mechanism) 1104 is fully engaged and the two rails 1262 have engaged the stop surface
1166.

[0114] Turning to FIGS. 30, 31, 33, and 36, the fiber optic connector can be inserted into
a carrier 1350 (FIGS. 30 and 31) and/or an adapter 1400 (FIG. 34). The carrier 1350
provides the user with a convenient way to insert into and remove 4 fiber optic connectors
1100 (could also have more or fewer connectors, but usually in groups of two) from an
adapter (or other telecommunications structure) rather than one at a time. It provides a cost
savings time wise and also assists in preventing the stubbing of or breaking fiber optic
connectors.

[0115]  The carrier 1350 has a few features that enable the use of the carrier 1350 to
correctly orient the fiber optic connectors 1100 (polarity) and also to align the fiber optic
connectors to one another for insertion into the adapter. The carrier 1350 has a top 1352 and
a bottom 1354 and the top 1352 has a cut out 1356 for each of the fiber optic connectors
1100, or the latch component (push-pull mechanism) 1104. Each of the cut outs 1356 has a
cantilevered latch 1358 that protrudes into an opening 1360 of the carrier 1350. If the fiber
optic connector 1100 is inserted into the carrier 1350 incorrectly (wrong polarity) then the
fiber optic connector 1100 will not seat in the carrier 1350 correctly. The combination of the
latch 1358 and the bottom 1354 prevent the fiber optic connectors 1100 from being inserted
incorrectly. The cantilevered latches 1358 have a projection 1362 that extends into the

opening 1360 (FIG. 32) and, when a fiber optic connector is inserted, rests in the opening
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1274. The first surface 1364 of projection 1362 is chamfered and is to engage the chamfered
front surface 1276 of the latch component (push-pull mechanism) 1104 during removal of
the fiber optic connector 1100. The forward facing surface 1368 used to engage a rear
surface of the housing 1102 when the carrier 1350 is used to insert the fiber optic connectors
1100 into the adapter 1400. Finally, the rear facing surface 1370 used to engage the generally
flat rear surface 1278 of opening 1274 when the carrier 1350 is used to remove the fiber
optic connectors 1100 from the adapter 1400.

[0116] Installation of the fiber optic connector 1100 into the carrier 1350 is illustrated in
FIG. 33. Using the latch component (push-pull mechanism) 1104, the fiber optic connector
1100 is inserted into the carrier 1350 because the two rails 1262 to engage the stop surface
1166 thereby pushing the fiber-optic connector 1100 through the carrier 1350. The release
ramp 1176 is disclosed in the opening 1268 of the front portion 1254. Similarly, the
projection 1362 on the latch 1358 is disposed in the opening 1274 of the latch component
(push-pull mechanism) 1104. This method is repeated for each of the fiber optic connectors
1100 that are to be inserted into the carrier 1350.

[0117]  The fiber optic connectors 1100 can be inserted into the adapter 1400 is illustrated
in FIG. 34. As with the prior embodiment, fiber optic connectors 1100 can be inserted into
the adapter 1400 one at a time, or in multiples using the carrier 1350. Once the fiber of the
connectors are aligned with the adapter 1400, a user can grasp the carrier 1350 to push fiber
optic connectors 1100 into the opening 1402 of the adapter 1400. The forward facing surface
1368 on the projection 1362 engages the rear surface the housing 1102 and, more
particularly, the rear surface of the central portion 1168 of the rail receiving portion 1164.
That causes the latch 1172 with an engagement surface 1174 to deflect downward as it enters
into the adapter 1400, and once it reaches the window 1404, latch 1172 will return and
position itself in the window 1404.

[0118] The removal of the fiber optic connectors 1100 be explained with reference to FIG.
35. Fiber optic connectors 1100 can be removed from the adapter 1400 by using the carrier
1354 or the latch component (push-pull mechanism) 1104. If the user is going to use the
latch component (push-pull mechanism) 1104, the user will pull on the grasping portion
1260. This will cause the chamfered surface 1270 to engage the release ramp 1176. This will
cause the latch 1172 to be biased downward freeing the engagement surface 1174 from the

adapter window 1402. Further pulling on the latch component (push-pull mechanism) 1104
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will pull the fiber optic connector 1100 from the adapter 1400 as the rearward facing surface
1272 engages surface 1194 in the opening 1192.

[0119]  If the carrier 1350 is to be used, the carrier 1350 is moved rearwardly relative to
the latch component (push-pull mechanism) 1104. The rear facing surface 1370 of the
carrier 1350 engages the generally flat rear surface 1278 of opening 1274, causing the
chamfered surface 1270 to engage the release ramp 1176. This releases all of the fiber optic
connectors 1100 from the adapter 1400.

[0120] Finally, with reference to FIG. 36, the fiber optic connector 1100 can be removed
from the carrier 1350. While holding the carrier 1350 steady, the user can pull on the latch
component (push-pull mechanism) 1104, which causes the chamfered service 1276 in the
opening 1274 to engage the first surface 1364 of projection 1362 of the carrier 1350. This
will cause the cantilevered latch 1358 to deflect upward and out-of-the-way so that the latch
component (push-pull mechanism) 1104 can be removed from the fiber optic connector.
[0121]  An alternative spring push 1724 is illustrated in FIG. 37. The spring push 1724 has
a pair of detents 1726 that frictionally engage an inside surface of the housing. This would
eliminate the need for any openings in the housing as there are no latches to be secured.

The spring push 1724 includes an extension 1728 with opposing sides 1730 that are semi-
circular and provide more support to the springs 122. The extension 1728 terminates at two
circular surfaces 1732 that engages the end of the springs 122. There are openings 1734 in
the middle of the circular surfaces 1732 to receive lead-in tubes, that extend out the back of
the spring push 1724. The back end of the spring push 1724 may also have a different
connection system for a crimp band.

[0122]  An alternative crimp_body 1706 is illustrated in FIG. 38. The crimp body 1706
has two projections 1708 and two t-shaped extensions 1710 directed toward the front thereof.
The crimp body 1706 provides the same function as the crimp bands in the two prior
embodiments. While not shown, the top and bottom surfaces 1712 and 1714 may be
configured to assist with the alignment of a push-pull mechanism. The crimp body 1706 also
provides an internal space that allows for a smooth transition of the optical fibers through the
openings 1734 and the lead-in tubes of any associated fiber optic connector.

[0123] A third embodiment of a fiber optic connector 2100 according to the present
invention is illustrated in FIGS. 39-49. The fiber optic connector 2100 is similar to the other
embodiments in that the majority of the parts of the fiber optic connector 2100 are the same,

except that the latch component (push-pull mechanism) 2104 is a self-returning latch
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component (push-pull mechanism) 2104. That is, that if the user pulls rearwardly on the
latch component (push-pull mechanism) 2104, then the latch component (push-pull
mechanism) 2104 will return to its original position (a forward position) without having to be
returned manually. In the prior embodiments, if the latch component (push-pull mechanism)
104, 1104 were to be pulled (to remove the fiber optic connectors from the adapter/carrier,
then the latch component (push-pull mechanism) would remain in a rearward position. The
present embodiment is biased such that the latch component (push-pull mechanism) 2104
will automatically return to the forward position.

[0124]  Given the similarities between this embodiment of a fiber optic connector and
those discussed above, particularly the first embodiment, only a discussion about the new
components will be included. Thus, the discussion will be about the latch component (push-
pull mechanism) 2104 and small changes to the housing 2102.

[0125]  The latch component (push-pull mechanism) 2104 is illustrated in more detail in
FIGS. 40-48. The latch component (push-pull mechanism) 2104 has a main body 2210 and a
latch body 2212 that attaches to the main body 2210. See FIGS. 40-43. The main body 2210
has a front portion 2214, a middle portion 2216, and a rear portion 2218. Generally, the
front portion 2214 is where the latch body 2212 attaches to the main body 2210 and provides
for the latching of the fiber optic connector 2100 to an adapter and carrier as discussed
above. The middle portion 2216 provides an area for the flexure member 2220 and to
engage the latch component (push-pull mechanism) 2104. The rear portion 2218 has a
grasping portion 2222 to allow a user to push and pull the latch component (push-pull
mechanism) 2104 to engage and disengage the fiber optic connector 2100 from the adapter
and/or carrier.

[0126] The front portion 2214 is divided into a first front portion 2230 and a second front
portion 2232. The first front portion 2230 has two windows 2234 and 2236 and the second
front portion 2232 has a window 2238. The second window 2236 of the first front portion
2230 and window 2238 are to receive a latch from the latch body 2212 therethrough. The
first window 2234 (and the third window 2238 as well) is to receive a latch pad on the latch
body 2212. An underside of the first portion 2214 has a groove 2240 on either side to
receive an extended portion of the latch pads 2242,2244 from the latch body 2212 (see FIGS.
43 and 47) to secure the latch body 2212 to the main body 2210. The extended portion of the
latch pads 2242,2244 (and thus the latch body 2212) are able to slide within the grooves
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2240 to allow for the latching and unlatching the fiber optic connector 2100. The grooves
2240 should extend the length of the first portion 2214.

[0127]  The second front portion 2232 has an upper surface 2246 that is higher than an
upper surface 2248 of the first front portion 2214. This allows for the latching of a carrier
and an adapter with the same device, as described above for the other embodiments. On the
bottom side 2250 of the second front portion 2232 are two extensions 2252, 2254 that are a
complementary configuration of a rail receiving portion of the housing 2102. See FIG. 41.
The latch body 2212 also has the same rail portion configuration of two extensions 2256,
2258 on the bottom thereof. This allows the main body 2210 and the latch body 2212 to be
slidingly attached to the rail receiving portion of the housing 2102. When the latch body
2212 is inserted into the first front portion 2230, a front surface 2260 of the two extensions
2252, 2254 provides a pushing surface by which the main body 2210 can push the latch body
2212 in the rail receiving portion. See also FIG. 44. The front surface 2262 of the two
extensions 2256, 2258 also provides a pushing surface to be used against the stop surface
2264 of the housing 2102. See FIGS. 45 and 48 .This allows for the user to exert a force on
the latch component (push-pull mechanism) 2104 which is transferred through the main body
2210 to the latch body 2212 and to the housing 2102 to insert the fiber optic connector 2100
into a carrier and/or adapter.

[0128] The middle portion 2216 also has a window 2270 to receive a portion of the
flexure member 2220, which extends from the latch body 2212. The middle portion 2216
also has on the bottom side 2250 a cavity or space 2272 to receive any other portions of the
flexure member 2220 that may be needed.

[0129] Turning to FIGS. 42 and 43, the latch body 2212 has two latches, an adapter latch
2280 and a carrier latch 2282. The latch body 2212 may only have one of the latches,
depending upon its uses and the needs of the user. The adapter latch 2280 extends from a
forward portion of the latch body 2212 and protrudes through window 2236 of the main
body 2210. The carrier latch 2282 also extends from the latch body 2212, from a rear portion
thereof, and protrudes through the window 2238 of the main body 2210. As is recognized
from FIG. 44, the adapter latch 2280 does not rise as high as the carrier latch 2282 as in the
other embodiments as well. The discussion from those embodiments with regard to the
position and the composition of the ends of the latches is adopted for this embodiment as

well.
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[0130] The latch body 2212 has a connector latch 2290 as well. The connector latch 2290
extends forward beyond the front surface 2262 of the two extensions 2256, 2258 to engage a
latch stop 2292 at the stop surface 2264. The connector latch 2290 has a downward curling
portion 2294 that provides a surface to engage the latch stop 2292. The connector latch 2290
may also have a latch rib 2296 that connects the curling portion 2294 to the remainder of the
connector latch 2290. The latch stop 2292 may also have a groove 2298 there-in to receive
the latch rib 2296. It is the connector latch 2290 that retains the latch body 2212 with the
housing 2102. As described below in more detail, when the latch component (push-pull
mechanism) 2104 is pulled rearwardly, the connection of the connector latch 2290 with the
housing 2102 allows the main body 2210 to move relative to the latch body 2212.

[0131] The latch body 2212 also has two latch pads 2242,2244. The latch pads
2242.2244 have two functions: first to help retain the latch body 2212 in the main body
2210, and second to limit the movement of the latch component (push-pull mechanism) 2104
relative to the housing 2102. As seen in FIGS. 39, 45, and 48, the first latch pad 2242 is
disposed within the first window 2234 of the main body 2210. It is evident that as the main
body 2210 is pulled relative to the latch body 2212, the first latch pad 2242 will slide relative
to the first window 2234 only for certain distance before it engages a portion of the main
body 2210. This is true with regard to the second latch pad 2244 as well. Second latch pad
2244 is disposed in the second window 2236 along with the carrier latch 2282. As the main
body 2210 is pulled relative to the latch body 2212, the main body 2210 pushes on the
adapter latch 2280 (and the carrier latch 2282) in downward out of the window 2236. As the
main 2210 body continues in a rearward direction, it will engage the front end of the second
pad 2244, prohibiting any further movement of the main body 2210 to the latch body 2212.
See FIG. 48.

[0132] Turning to FIGS. 42, 43, 46, the flexure member 2220 will now be described.
With particular reference to FIGS. 42 and 43, the flexure member 2220 extends from the rear
portion of the latch body 2212. In the embodiment illustrated in the figures, the flexure
member 2220 has a first curved portion 2300 and a second curved portion 2302. Second
curved portion 2302 terminates at terminal end 2304. The terminal end 2304 is preferably
disposed with in the third window 2270 and also preferably makes contact with at least one
of the surfaces that define window 2270. See FIG. 46. The first curve portion 2300 also

partially resides in the cavity or space 2272. It is also possible that the flexure member 2220
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only has one of the two curved portions 2300,2302, depending upon the amount of force
required to main body 2210 relative to the latch body 2212.

[0133]  As the main body 2210 is pulled rearwardly relative to the latch body 2212, the
latches 2280, 2282 are moved downward (as also described above) releasing the fiber optic
connector 2100 from any adapter and/or carrier. During this movement, the flexure member
2220 is put under tension (the curved portions begin to straighten out or alter from the shape
in their state) as the terminal end 2304 presses against the wall of opening 2270. Once the
fiber optic connector 2100 is free from the adapter and/or carrier and the user releases the
grasping portion 2222, the main body 2210 will return to its original state as the flexure
member pulls on the main body 2210. See FIG. 39. The flexure member 2220 acts as a self-
return mechanism for the latch component (push-pull mechanism) 2104. Accordingly, there
are other self-returning mechanisms that may be used instead of the particular embodiment
of the flexure member 2220. For example, a spring could be used to bias the main body
2210 relative to the latch body 2212.

[0134] It will be apparent to those skilled in the art that various modifications and
variations can be made to the present invention without departing from the spirit and scope
of the invention. Thus it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended claims and

their equivalents.
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What is claimed:
1. A fiber optic connector comprising:

a housing having a main body extending between a front end and a rear end and
having an opening extending therebetween, the housing having a top surface and a bottom
surface joined by two opposing side surfaces such that a lateral width between the two
opposing side surfaces is less than a separation between the top surface and the bottom
surface along a height of the main body;

two ferrule assemblies disposed within the opening of the housing, each of the ferrule
assemblies comprising a fiber optic ferrule spaced apart from each other along the height and
a ferrule holder to hold the fiber optic ferrule, the fiber optic ferrule in each of the two ferrule
assemblies extending forwardly of and away from the front end of the ferrule holder;

two springs, each of the two springs engaging a rearward facing surface of a
respective ferrule holder and extending towards the rear end of the housing to bias the ferrule
assemblies toward the front end of the housing and retained within the housing;

a crimp body secured to the fiber optic connector and having a rear end forming a
singular opening for optical fibers;

a first projection on the top surface and a second projection on the bottom surface of
the housing,

wherein the first projection is of a different size than the second projection; and

a strain relief boot having a longitudinal opening in continuum with the singular

opening of the crimp body through which optical fibers pass.

2. The fiber optic connector according to claim 1, wherein the first projection extends

longitudinally along the top surface of the housing.

3. The fiber optic connector according to claim 1, further comprising a spring push

engaging a rear portion of each of the two springs.

4. The fiber optic connector according to claim 1, wherein the first projection and the
second projection determine a correct orientation or polarity of the housing during an

insertion into an adapter.
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5. The fiber optic connector according to claim 1, further comprising:
a crimp band secured around an outer surface of the rear end of the crimp body, and

wherein the strain relief boot extends rearwardly away from the housing.

6. The fiber optic connector according to claim 1, wherein each of the top surface and
the bottom surface has a receiving area for a latch component to secure the fiber optic

connector to an adapter.

7. The fiber optic connector according to claim 1, wherein the front end of the housing
fits in a QSFP footprint.
8. The fiber optic connector according to claim 1, wherein the front end of the housing

fits in a SFP footprint.

9. The fiber optic connector according to claim 1, wherein the crimp body is located

such that the two springs are positioned between a top portion and a bottom portion thereof.

10.  The fiber optic connector according to claim 1, wherein the first projection and the

second projection are sized to fit inside respective grooves of an adapter.

11.  The fiber optic connector according to claim 1, wherein each of the ferrule assemblies
is separated from the other ferrule assembly by a wall between respective ferrule seats of the
fiber optic ferrules of each of the ferrule assemblies, the wall located between the top surface

and the bottom surface of the main body of the housing.

12.  The fiber optic connector according to claim 11, wherein spring push simultaneously
compresses each of the two springs between the crimp body and the first and second ferrule

flanges engaged with the wall.

13.  The fiber optic connector according to claim 1, wherein the fiber optic ferrule is an

angled physical contact (APC) ferrule.
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14.  The fiber optic connector according to claim 1, wherein the fiber optic ferrule is an

ultra-physical contact (UPC) ferrule.

15. The fiber optic connector of claim 6, wherein the fiber optic connector is configured to
receive a push force to insert the fiber optic connector into an adapter or a pull force to

release the latch component from the adapter.
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MINI DUPLEX CONNECTOR WITH PUSH-PULL POLARITY MECHANISM AND CARRIER

ABSTRACT OF THE INVENTION

A new fiber optic connector provides a smaller form factor by including two ferrule
assemblies in a housing. The housing accepts a push-pull mechanism that allows for
insertion and removal from a carrier as well as an adapter. The push-pull mechanism may
also include a flexure member to return the push-pull mechanism. Polarity of the fiber optic

connector may also be selected by use of the push-pull mechanism.
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