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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/351,399 07/12/2023 Jason Higley USCO-096-US-01 3616
152017 7590 02/20/2024 | A AMINGR |
US Conec Ltd.
1138 25th Street Southeast DOAN, JENNIFER
Hickory, NC 28602
| ART UNIT | PAPER NUMBER |
2874
| NOTIFICATION DATE | DELIVERY MODE |
02/20/2024 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)

1 Senko EX1010
PGR2024-00037
Prosecution History of U.S. Patent No. 11,906,794



APPLICATION NO. ISSUE DATE PATENT NO.

18/351,399 20-Feb-2024 11906794

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

WWWw.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/351,399 02/20/2024 11906794 USCO-096-US-01 3616
152017 7590 01/31/2024
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;
Mitchell Cloud, 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 is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09) 4
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ubmission under 35 U.S.C. 371 will be issuad in addition 10 the Fiing Receipt, in due course.

New International Application Flled with the USPTO as a Hacelving Qffics
i a new internalional applination s baing filed and the international
intermnational {i

y i
g clate (see POT Article 11 and MPER 1810), a Notification of the international Application Number and of the

ing Date (Form PCT/ROAEE) will be iasued in due course, subjact to prescriplions concerning national securily,
and the date shown on this Acknowledgement Receipt will establish the miernational filing date of the application.
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ENTITY STATUS

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

Maintenance Fee Address

Correspondence Address

CURRENT ADDRESS

CURRENT ADDRESS

2. ENTITY STATUS

7
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3. THE FOLLOWING FEES ARE SUBMITTED

Change in Entity Status
4. FEE AUTHORIZATION
Michael L Leetzow PLLC
Shubhrangshu Sengupta

NEW STATUS

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

5. FIRM AND/OR ATTORNEY NAMES TO BE PRINTED

2

8
Page 2 of 3

Signature
IFEE 1.0



Date

Registration #

Name

Signature

9
Page 30of 3

IFEE 1.0



Page 1 of 2

1
o,
an ‘\W\\\\w
N o,
“orrsr? .\\H
~— — 7y iz
+9 pa 2
= 7
" 2] L U2
| 82 : =
7% 1
| 83 S 3 5 >
L4 >0 O 3 R =
\\\,\\, T T o oy C
bl Z0 Q g o I o
91 T LL] 8 a 5
Y O = o = 2 (]
7 Fo pd | s 5 O
- <= O - ' I
W\\\\\ C + > w
oy = S B ~ I S < |
4 O e k Yo o
\\\\\“ - | [m] a = - a T oy
L = = L <z Z
v o < T O zu N O %
e O o w z EZ 7
" s gz &5 F 3
bhi o w T 0z 2 -
1% LLJ E % 7y
K" m AUn 1, «M Kkl
77, — 775 Wy
b L 2 o
Y] sk 2y
b - m % 7
% 7 5%,
i L i 9
Yy, e
\\\W\\ Z Yproe
o 2 4 o
12 7 = Q c 0 "
% i <L O o 77 77
—-— ko 4 a = Lt KA
) o Qo s 3
=3 V\\\N\, ﬁ-(N M a Gion, o Y
< 7 Q 77
= ) o = < L5
s wt w0 o = “
5 o = y= O £€s o
L 77 e a i 4
Yt Bl o Lik
=z i wsk z S - i
fud K =N A o i,
i % <O 83
L b 4 oON = =a%2)
b Z ot 0L O) S £ 21 ®
he L | 49 @ 8 1% 2
B 7Y ro 4 ® £°2? 3 & o
e ) = g =25 e @ w©
Z o %49 c = A '
o 2 o o o W -
% 1
) = T = o o= o
%99 = c > Z o o On
Q Y m % —_ ~ o w u Zu
. +=Q) 7 5 B8 £ =z 3 ala
ln? Zz® c ®) Q s 8 F za &
om —_ uw - K c 0 o< c bpoos ,
Eon — = ] G i = 2 o e Yeer.
<T" m O z O o ) 2 L
o (&) - Z L wl 35 Grrr.
oW — — = O e & s Y
= X — o “ Uik
J0 @7 2 % o g r 3 Z B .
<= |k oL < o #, o iy
(] 4 = 7
Yot




Page 2 of 2

desgorinad in MPEPR 503,

New Applications Under 35 U.8.C, 11

i a new application is baing filed and the application includes the necessary componenis Tor fling dale (sea 37 OFR 1.83(0]
andd MPEPR 506}, a } ing Receipt (37 CFR 1.54) will be issued in dus course and the date shown on this Acknowledgement
Receipt will astablish the filing date of the applicalion

Nationas! Stage of an international Application under 35 US.C. 3T

~

§ a tmely submission i entar the national stage of an intermational dpvimmr is compliant with the conditions of 35 U.8.C.
71 and other applicabie requiram SDOEGSNE indica Q aceey x of the application as a national stage
submission under 33 U.8.C. 371 will he issuad in addition o the Filing Recelpt, in due course.

Neow Internationsal A;};}iémi%un Fllod with the USPTO as a Recsiving Office

# & new international apphication ia being fed and the inlemadional application includes the necessary components for an
infernational Bing date (see ! CT Article 11 and MPEP 1510), a Notification of the Inlemal -a:-rai Apphoztion Number and of the
internationat Filing Dals Form POT/ROA0E) will be issusd in due courss, subject to prascriptions concaming national security,

and tha date shown on this Acknowledgemant Hecaipt will astablish the internabional Hling date of the agplication.

1"



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 01/09/2024
US Conec Ltd. DOAN, JENNIFER
1138 25th Street Southeast
Hickory, NC 28602 | ART UNIT | PAPER NUMBER |
2874
DATE MAILED: 01/09/2024
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/351,399 07/12/2023 Jason Higley USCO-096-US-01 3616

TITLE OF INVENTION: FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

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 04/09/2024

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

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

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

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

Pageqbof 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

152017 7590 01/09/2024 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
1138 25th Street Southeast addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
Hickory, NC 28602 USPTO via the USPTO patent electronic filing system or by facsimile to (571)

273-2885, on the date below.

(Typed or printed name)

(Signature)
(Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

18/351,399 07/12/2023 Jason Higley USCO0-096-US-01 3616
TITLE OF INVENTION: FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

| 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 04/09/2024
| EXAMINER | ART UNIT | CLASS SUBCLASS |
DOAN, JENNIFER 2874 385-078000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
ATA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. Fees submitted: (Dissue Fee [Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

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

5. Change in Entity Status (from status indicated above)
] Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

Q Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

D Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.

Page 23f 3
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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. |
18/351,399 07/12/2023 Jason Higley USCO-096-US-01 3616
| EXAMINER |
152017 7590 01/09/2024
US Conec Ltd. DOAN, JENNIFER
1138 25th Street Southeast
Hickory, NC 28602 | ART UNIT PAPER NUMBER |

2874

DATE MAILED: 01/09/2024

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.

Page3of 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 acollection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

5

hutosiwww eovindo.eovicontentphe/FRZGIZ-03-29pd 201307341 odi

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.

15



Application No. Applicant(s)
] N 18/351,399 Higley et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
JENNIFER DOAN 2874 Yes

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

1.} This communication is responsive to the response filed on 12/08/23.
[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 1-20 . 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. [ 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..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

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

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

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

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

{JENNIFER DOAN/
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 20231227
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Application/Control Number: 18/351,399 Page 2
Art Unit: 2874

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

Response to Amendment

2. Applicants’ response filed on 12/08/23 has been fully considered and entered.
Reasons for Allowance

3. Claims 1-20 are allowed.

4. The following is an examiner's statement of reasons for allowance:

The prior art of record fails to disclose or reasonably suggest all the limitations of claim
1. Specifically, the prior art fails to disclose a fiber optic connector having a boot, a crimp body,
and a housing having at least two optical fibers therein, the fiber optic connector comprising a
front end opening in the housing, the housing having a pair of short sides forming a top and a
bottom and a pair of long sides joining the top and the bottom, the at least two optical fibers
spaced apart between the top and the bottom formed by the pair of short sides, a separation
between the top and the bottom is more than a separation between individual ones of the pair
of long sides; the crimp body positioned rearward of the front end of the housing; and the boot
receiving the rear portion of the crimp body and having a front extension, the front extension
extending towards the front end of the housing and attached to the housing forward of a
center portion of the boot, wherein the crimp body and the boot each have a respective

contiguous longitudinal opening to accommodate the at least two optical fibers having ends
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terminated forward of the front end opening of the housing, and wherein the longitudinal
opening extends through a back portion of the boot rearward of the center portion of the boot,
in combination with other recited limitations in the claim.

Claims 2-15 depend from claim 1.

The prior art of record fails to disclose or reasonably suggest all the limitations of claim
16. Specifically, the prior art fails to disclose a fiber optic connector having a boot, a crimp
body, and a housing having two optical fibers terminated respectively within two fiber optic
ferrules therein, the fiber optic connector comprising a front end opening in the housing for the
two fiber optic ferrules, the housing having a pair of short sides forming a top and a bottom and
a pair of long sides joining the top and the bottom, a separation between the top and the
bottom is more than a separation between individual ones of the pair of long sides, the two
fiber optic ferrules being spaced apart from each other between the top and the bottom but
equidistant from each of the pair of long sides; the crimp body positioned rearward of the front
end of the housing; and the boot receiving the rear portion of the crimp body and having a
front extension, the front extension extending towards the front end of the housing and
attached to the housing via at least one latch forward of a center portion of the boot, wherein
the crimp body and the boot have a longitudinal opening to accommodate the two optical
fibers having ends terminated forward of the front end opening of the housing, and wherein
the longitudinal opening extends through a back portion of the boot rearward of the center
portion of the boot, in combination with other recited limitations in the claim.

Claims 17-19 depend from claim 16.

The prior art of record fails to disclose or reasonably suggest all the limitations of claim
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Art Unit: 2874

20. Specifically, the prior art fails to disclose a fiber optic connector comprising a boot; a crimp
body engaged to the boot forward of the boot; and a housing having two optical fibers
terminated respectively within two fiber optic ferrules therein, the housing comprising a front
end opening for the two fiber optic ferrules, a pair of short sides forming a top and a bottom
and a pair of long sides joining the top and the bottom, a separation between the top and the
bottom is more than a separation between individual ones of the pair of long sides, the two
fiber optic ferrules being spaced apart from each other between the top and the bottom but
equidistant from each of the pair of long sides, wherein the crimp body is positioned rearward
of the front end of the housing, wherein the boot includes a center portion having a front end
and a back end, a first longitudinal opening extending between the front end and the back end
to receive a portion of the crimp body and a fiber optic cable having the two optical fibers, a
back portion attached to the center portion and extending away from the front end of the
center portion, the back portion defining a second longitudinal opening that is in
communication with the first longitudinal opening, and a front extension portion connected to
the center portion and extending forward and beyond the front end of the center portion, and
wherein the boot is movable longitudinally relative to the housing upon application of a pull
force, and wherein after application of the pull force, the boot and the housing are rotatable
relative to each other to change a polarity of the fiber optic connector, in combination with
other recited limitations in the claim.

The examiner agrees with the applicants’ arguments in the remarks and fully concurs
that the prior art is simply silent to such structural limitations. Further, there is nothing on the

record that would suggest such differences would be obvious over the prior art. Lastly, one
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having ordinary skill in the art does not possess any general knowledge that would motivate
a modification to or combination of any of the known prior art to arrive at the claimed
invention.

Ciaims 1-20 are therefore allowed.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for

Allowance."

Conclusion
5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jennifer Doan whose telephone number is (571) 272-2346. The
examiner can normally be reached on Monday to Friday from 7:00am to 3:30pm.
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)

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas 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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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see hitn:dfpai-directuspto.goy. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the

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

/JENNIFER DOAN/
Primary Examiner, Art Unit 2874
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G02B6/3893 OR
G02B6/36).cpc.
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and the dale shown on this Acknowledgemeni Receipt will asiablish the international filing dale of the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: Jason Higley )
) Group Art Unit: 2874
Serial No.:  18/351,399 )
) Examiner: Jennifer DOAN
Filing Date: July 12, 2023 )
)
Title: FLEXIBLE PUSH-PULL BOOT AND CRIMP )
BODY FOR FIBER OPTIC CONNECTOR )

Commissioner for Patents
PO Box 1450
Arlington VA 22313-1450

RESPONSE
In response to an Office Action mailed on September 14, 2023 and an Interview Summary

mailed on November 27, 2023, Applicant responds as follows:
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IN THE CLAIMS:

1. (Original) A fiber optic connector having a boot, a crimp body, and a housing having
at least two optical fibers therein, the fiber optic connector comprising:

a front end opening in the housing, the housing having a pair of short sides forming a
top and a bottom and a pair of long sides joining the top and the bottom, the at least two
optical fibers spaced apart between the top and the bottom formed by the pair of short sides,
a separation between the top and the bottom is more than a separation between individual
ones of the pair of long sides;

the crimp body positioned rearward of the front end of the housing, the crimp body
having a rear portion; and

the boot receiving the rear portion of the crimp body and having a front extension, the
front extension extending towards the front end of the housing and attached to the housing
forward of a center portion of the boot, wherein the crimp body and the boot each have a
respective contiguous longitudinal opening to accommodate the at least two optical fibers
having ends terminated forward of the front end opening of the housing, and

wherein the longitudinal opening extends through a back portion of the boot rearward

of the center portion of the boot.

2. (Original)The fiber optic connector according to claim 1, wherein the back portion
has a ribbed structure with openings on an outside surface along a length of the back portion

to provide strain relief to the at least two optical fibers.

3. (Original)The fiber optic connector according to claim 1, wherein the ends of the at

least two fibers are terminated in respective two single fiber ferrules.

4, (Original)The fiber optic connector according to claim 3, wherein the two single fiber

ferrules have respective front ends exposed forward of the front end opening in the housing.

USCO-096-US-01
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5. (Original)The fiber optic connector according to claim 1, wherein the boot is movable
longitudinally relative to the housing upon application of a pull force, and wherein after
application of the pull force, the boot and the housing are rotatable relative to each other to

change a polarity of the fiber optic connector.

6. (Original)The fiber optic connector according to claim 1, wherein the front extension

portion has at least one latch.

7. (Original)The fiber optic connector according to claim 6, wherein the front extension

portion has two latches separated from each other on the front extension.

8. (Original)The fiber optic connector according to claim 1, wherein the center portion

of the boot engages the rear portion of the housing.

9. (Original)The fiber optic connector according to claim 1, wherein a connection of the
boot to the housing in a first relative orientation determines a first polarity of the fiber optic
connector and a connection of the boot to the housing in a second relative orientation

determines a second polarity of the fiber optic connector.

10.  (Original)The fiber optic connector according to claim 9, wherein the first relative
orientation and the second relative orientation differ by 180° about a longitudinal axis of the

fiber optic connector.

11.  (Original)The fiber optic connector according to claim 1, wherein the back portion
has a grasping portion at a rear end of the back portion to allow a user to push and pull on the

boot.

USCO-096-US-01
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18/351,399
12.  (Original)The fiber optic connector according to claim 1, wherein the boot is slidable
relative to the housing.
13.  (Original)The fiber optic connector according to claim 1, wherein the front extension
is an integral part of the center portion.
14.  (Original)The fiber optic connector according to claim 1, wherein the center portion
has sides with cutouts.
15.  (Original)The fiber optic connector according to claim 1, wherein a material of the
boot has a Young’s modulus greater than SOOMPa.
16.  (Original)A fiber optic connector having a boot, a crimp body, and a housing having

two optical fibers terminated respectively within two fiber optic ferrules therein, the fiber
optic connector comprising;

a front end opening in the housing for the two fiber optic ferrules, the housing having
a pair of short sides forming a top and a bottom and a pair of long sides joining the top and
the bottom, a separation between the top and the bottom 1s more than a separation between
individual ones of the pair of long sides, the two fiber optic ferrules being spaced apart from
each other between the top and the bottom but equidistant from each of the pair of long sides;

the crimp body positioned rearward of the front end of the housing, the crimp body
having a rear portion to receive the two optical fibers; and

the boot receiving the rear portion of the crimp body and having a front extension, the
front extension extending towards the front end of the housing and attached to the housing
via at least one latch forward of a center portion of the boot, wherein the crimp body and the
boot have a longitudinal opening to accommodate the two optical fibers having ends
terminated forward of the front end opening of the housing, and

wherein the longitudinal opening extends through a back portion of the boot

USCO-096-US-01
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rearward of the center portion of the boot.

17.  (Original)The fiber optic connector according to claim 16, wherein the back portion
has a ribbed structure with openings on an outside surface along a length of the back portion

to provide strain relief to a fiber cable containing the two optical fibers.

18.  (Original)The fiber optic connector according to claim 16, wherein the boot 1s
movable longitudinally relative to the housing upon application of a pull force, and wherein
after application of the pull force, the boot and the housing are rotatable relative to each other

to change a polarity of the fiber optic connector.

19.  (Original)The fiber optic connector according to claim 16, wherein the front extension

is an integrally molded with the center portion and has a latch.

20.  (Original)A fiber optic connector comprising:

a boot;

a crimp body engaged to the boot forward of the boot; and

a housing having two optical fibers terminated respectively within two fiber optic
ferrules therein, the housing comprising a front end opening for the two fiber optic ferrules,
a pair of short sides forming a top and a bottom and a pair of long sides joining the top and
the bottom, a separation between the top and the bottom 1s more than a separation between
individual ones of the pair of long sides, the two fiber optic ferrules being spaced apart from
each other between the top and the bottom but equidistant from each of the pair of long
sides,

wherein the crimp body is positioned rearward of the front end of the housing, the
crimp body having a rear portion to receive the two optical fibers,

wherein the boot includes:

a center portion having a front end and a back end, a first longitudinal opening

extending between the front end and the back end to receive a portion of the crimp body

USCO-096-US-01
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and a fiber optic cable having the two optical fibers,

a back portion attached to the center portion and extending away from the front
end of the center portion, the back portion defining a second longitudinal opening that 1s
in communication with the first longitudinal opening, and

a front extension portion connected to the center portion and extending forward
and beyond the front end of the center portion, and

wherein the boot 1s movable longitudinally relative to the housing upon application of
a pull force, and wherein after application of the pull force, the boot and the housing are

rotatable relative to each other to change a polarity of the fiber optic connector.

USCO-096-US-01
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REMARKS

In the above-referenced Office Action, the Examiner rejected claims 1, 8, 11-14, 16-17,
20, and 23 as being unpatentable over co-pending Application No. 18/221,331. The
Examiner indicated that “the claims at issue are not identical, they are not patentably distinct
from each other because they essentially recite the same structure of a fiber optic connector.”
Applicant disagrees. The claims of the present application are directed to a fiber optic
connector, whereas the claims of pending Application No. 18/221331 are directed to a boot
for a fiber optic connector. There are more details about the fiber optic connector in the
present application than there are in the other application. Similarly, there are more details
about the boot in the other application than there are in the claims of the present application.
The scopes of the claims are substantially different, thereby making the restriction

requirement improper.

Respectfully submitted,

/Michael L. Leetzow/
Michael L. Leetzow PLLC
Registration No. 35,932
1205 S Keswick Dr.

Troy, VA 22974
Telephone: 407/302-9970

Date: December 8. 2023

USCO-096-US-01
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Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Fiing Date
Substitute for Form PTO-875 18/351,399 07/12/2023 DTO be Mailed
ENTITY: LARGE (O smaLL [Jmicro

APPLICATION AS FILED - PARTI

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
] BAsiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . *
(37 GFR 1.16(7)) minus 20 = x $100 =
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x 3480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déiﬂ"fﬁgl(cs);\; SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)}(G) and 37
CFR 1.16(s).
(T MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 12/08/2023 igygF'{N'NG 'F\,‘g'g'\ﬁgisw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ! *k _ _
= ., 20 Minus | ** 20 -0 x $100 - 0
Z | Independent * : wokx B —
g (37 CFFI)? 1.16(h) 3 Minus 3 =0 x $480 - 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REXAA_IE'!_{NG PRNELill\IAC‘)BLIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; . = =
= | (37CFR 1.160) Minus = x $0 =
O | Independent B : x _
E a7 CFFI)? 1.16(h) Minus = x 30 -
> ] Application Size Fee (37 CFR 1.16(s))
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
** If the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20". /ALLYSON PURNELL/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

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

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reguire 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 sefect option 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. |
18/351,399 07/12/2023 Jason Higley USCO-096-US-01 3616
152017 7590 11/27/2023 | A AMINGR |
US Conec Ltd.
1138 25th Street Southeast DOAN, JENNIFER
Hickory, NC 28602
| ART UNIT | PAPER NUMBER |
2874
| NOTIFICATION DATE | DELIVERY MODE |
11/27/2023 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)

18/351,399 Higley et al.
- Y - Examiner Art AlA (First Inventor Page
Applicant-Initiated Inferview Summary JENNIFER DOAN | Unit to File) Status
2874 | Yes 1of 1

JENNIFER DOAN Primary Examiner Telephonic
MICHAEL LEETZOW Attorney

Date of Interview: 20 November 2023

Issues Discussed:

Non-statutory Double Patenting

The applicants’ representative contacted the examiner to discuss about the nonstatutory double
patenting rejection of claims 1-20 over claims 1, 8, 11-14, 16-17, 20 and 23 of copending Application No.
18/221331. The applicants’ representative explained that the claims of the present application and the
copending Application No. 18/221331 are distinct. Therefore, the nonstatutory double patenting rejection
is not proper. The examiner will reconsider.

/JENNIFER DOAN/
Primary Examiner, Art Unit 2874

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this
interview summary form, whichever is later, to file a statement of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20231120
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

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 |
18/351,399 07/12/2023 Jason Higley USCO-096-US-01
CONFIRMATION NO. 3616
152017 PUBLICATION NOTICE
US Conec Ltd.
1138 25th Strest Southeast A A A
0C000000064389415

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

Title:FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

Publication No.US-2023-0358973-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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST CLASS MAIL
P.O. BOX US POSTAGE PAID
ALEXANDRIA VA 22313-1451 C2M LLC

US Conec Ltd. —
1138 25th Street Southeast
Hickory, NORTH CAROLINA 28602

Courtesy Reminder for
Application Serial No: 18351399
Attorney Docket No: USCO-096-US-01

Customer Number: 152017

Date of Electronic Notification: 2023-09-14

To view your correspondence online or update your email addresses, please visit us anytime at iiga://paleniceniarusplagoy
If you have any questions, please contact the Patent Electronic Businegs Uanter (EBC) at ebc@uspto.gov or 866-217-9197 Monday —
Friday, 6 a.m. to midnight ET
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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. |
18/351,399 07/12/2023 Jason Higley USCO-096-US-01 3616
152017 7590 00/14/2023 | A AMINGR |
US Conec Ltd.
1138 25th Street Southeast DOAN, JENNIFER
Hickory, NC 28602
| ART UNIT | PAPER NUMBER |
2874
| NOTIFICATION DATE | DELIVERY MODE |
09/14/2023 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)

18/351,399 Higley et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
JENNIFER DOAN 2874 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 12 July 2023.
0J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)(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.

4)[0) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11,453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-20 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-20 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) {J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, 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.

Application Papers
10)(1] The specification is objected to by the Examiner.
11)) The drawing(s) filed on 12 July 2023 is/are: a)lvl accepted or b)[J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)lJ All b)(J Some**  ¢)[J None of the:
1.[] Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.(0 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)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date 082323

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action ‘?élmmary Part of Paper No./Mail Date 20230909




Application/Control Number: 18/351,399 Page 2
Art Unit: 2874

DETAILED ACTION
Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

Information Disclosure Statement
2. The prior art documents submitted by applicant in the Information Disclosure Statement
filed on 08/23/23, have all been considered and made of record (note the attached copy of

form PTO-1449).

Drawings

3. The drawings, filed on 07/12/23, are accepted.

Specification
4. Applicant’s cooperation is requested in correcting any errors of which applicant may
become aware in the specification.
Double Patenting
5. The nonstatutory double patenting rejection is based on a judicially created doctrine

grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent

possible harassment by multiple assignees. A nonstatutory double patenting rejection is
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appropriate where the claims at issue are not identical, but at least one examined application
claim is not patentably distinct from the reference claim(s) because the examined application
claim is either anticipated by, or would have been obvious over, the reference claim(s). See,
e.g., Inre Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046,
29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re
Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619

(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be
used to overcome an actual or provisional rejection based on a nonstatutory double patenting
ground provided the reference application or patent either is shown to be commonly owned
with this application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP §§
706.02(1)(1) - 706.02(1)(3) for applications not subject to examination under the first inventor to
file provisions of the AlA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/forms/. The filing date of the application in which the form is filed
determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be
used. A web-based eTerminal Disclaimer may be filled out completely online using web-

screens. An eTerminal Disclaimer that meets all requirements is auto-processed and approved
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immediately upon submission. For more information about eTerminal Disclaimers, refer to

6. Claims 1-20 are provisionally rejected on the ground of nonstatutory double patenting
as being unpatentable over claims 1, 8, 11-14, 16-17, 20 and 23 of copending Application No.
18/221331.

Although the claims at issue are not identical, they are not patentably distinct from each
other because they essentially recite the same structure of a fiber optic connector.

Specifically, regarding claim 1, see claim 1 of copending Application No. 18/221331.

Regarding claims 2 and 17, see claim 1 of copending Application No. 18/221331.

Regarding claim 3, see claim 8 of copending Application No. 18/221331.

Regarding claim 4, see claim 8 of copending Application No. 18/221331.

Regarding claim 5, see claim 1 of copending Application No. 18/221331.

Regarding claims 6 and 7, see claim 12 of copending Application No. 18/221331.

Regarding claim 8, see claim 1 of copending Application No. 18/221331.

Regarding claim 9, see claim 1 of copending Application No. 18/221331.

Regarding claim 10, see claim 1 of copending Application No. 18/221331.

Regarding claim 11, see claim 11 of copending Application No. 18/221331.

Regarding claim 12, see claim 13 of copending Application No. 18/221331.

Regarding claim 13, see claim 14 of copending Application No. 18/221331.

Regarding claim 14, see claim 16 of copending Application No. 18/221331.

Regarding claim 15, see claim 17 of copending Application No. 18/221331.

Regarding claim 16, see claims 1 and 8 of copending Application No. 18/221331.
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Regarding claim 18, see claim 1 of copending Application No. 18/221331.

Regarding claim 19, see claim 12 of copending Application No. 18/221331.
Regarding claim 20, see claims 20 and 23 of copending Application No. 18/221331.
This is a provisional nonstatutory double patenting rejection because the patentably

indistinct claims have not in fact been patented.

Conclusion

7. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. Crawford et al. (US 10656345 B2) disclose an optical fiber connector sub-assembly.
Takano et al. (US 9595786 B1) disclose adapters and fiber optic connectors for future
developments in smaller SFPs (Small Form Factor Pluggable Transceivers). And Crain (US
8556645 B2) discloses a connector having a delatching mechanism that can be actuated by
applying a force to an extension member connected to the delatching mechanism.
8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jennifer Doan whose telephone number is (571) 272-2346. The
examiner can normally be reached on Monday to Friday from 7:00am to 3:30pm.

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)
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas 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.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/JENNIFER DOAN/
Primary Examiner, Art Unit 2874
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STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)
Examiner Name Docket CENTRAL
Attorney Docket Number USCO0-096-US-01
22 20160327757 A1 2016-11-10 Lee et al.
23 20170102507 A1 2017-04-13 Menguy et al.
24 20170160496 A1 2017-06-08 Jong et al.
25 20170192180 A1 2017-07-06 Andrus et al.
26 20170205588 A1 2017-07-20 LEE
27 20170299818 A1 2017-10-19 Chang et al.
28 20170102507 A1 2017-04-13 Menguy et al.
29 20170160496 A1 2017-06-08 De et al.
30 20170192180 A1 2017-07-06 Andrus et al.
31 20170205588 A1 2017-07-20 Lee et al.
32 20170299818 A1 2017-10-19 Chang et al.
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Raceipt date: 08/23/2023 18/351,3%9% ~ GAU: 2874
Application Number 18351399
Filing Date 2023-07-12
INFORMATION DISCLOSURE First Named Inventor | Jason Higley
STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)
Examiner Name Docket CENTRAL
Attorney Docket Number USCO0-096-US-01
33 20180081129 A1 2018-03-22 KAGA et al.
34 20180081129 A1 2018-03-22 Kaga et al.
35 20190018201 A1 2019-01-17 TAKANO et al.
36 20190079252 A1 2019-03-14 Watanabe
37 20190018201 A1 2019-01-17 Takano et al.
38 20190204513 A1 2019-07-04 Davidson et al.
39 20190079252 A1 2019-03-14 Watanabe et al.
40 20190154930 A1 2019-05-23 Ho et al.
41 20190204513 A1 2019-07-04 Davidson Aran et al.
42 20210364709 A1 2021-11-25 Takeuchi et al.
43 20210364709 A1 2021-11-25 Takeuchi et al.
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Recelipt date: 08/23/2023 18/351,3%9 - GAU: 2874
Application Number 18351399

Filing Date 2023-07-12

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jason Higley

Art Unit OPAP

Examiner Name Docket CENTRAL
Attorney Docket Number USCO0-096-US-01

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Codez2j Code? Date P Passages or Relevant
Document .
Figures Appear
1 1020745 EP A3 2001-08-22 Szentesi et al. D
2 2019126333 WO A1l 2019-06-27 HIGLEY et al. D
3 2019126337 WO A1l 2019-06-27 Childers et al. D

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS
. .. | Include name of the author (in CAPITAL LETTERS), title of the article {(when appropriate), title of the item
Examiner| Cite N . . :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), K
Initials No . : .
publisher, city and/or country where published.
1 Search Report and Written opinion of EPO in EP19782181 (Atty. Dkt. USCO-096-EP) corresponding to PCT/ n
US2019/025944 mailed February 12,2021
5 Search Report and Written opinion of EPO in EP19782181 corresponding to PCT/US2019/025944 dated Feb. 12, u
2021.
3 Written Opinion of ISA in PCT/US19/025944 dated Jul. 3, 2019. D
4 Written Opinion of ISA in PCT/US19/025944 mailed 03-Jul-2019 (Atty. Dkt. USCO-096-INT) D

If you wish to add additional non-patent literature document citation information please click the Add button
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Receipt date: 08/23/2023 18/351,3%9 - GAU: 2874

Application Number 18351399
Filing Date 2023-07-12
INFORMATION DISCLOSURE First Named Inventor | Jason Higley
STATEMENT BY APPLICANT .
.. Art Unit OPAP
( Not for submission under 37 CFR 1.99)
Examiner Name Docket CENTRAL
Attorney Docket Number USCO0-096-US-01

EXAMINER SIGNATURE

Examiner Signature | /JENNIFER DORN/ (03/06/2023) Date Considered 08/06/2023

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

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

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Recelipt date: 08/23/2023 18/351,3%9 - GAU: 2874
Application Number 18351399

Filing Date 2023-07-12

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jason Higley

Art Unit OPAP

Examiner Name Docket CENTRAL
Attorney Docket Number USCO0-096-US-01

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

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

Signature /Michael L.Leetzow/ Date (YYYY-MM-DD) 2023-08-23

Name/Print Michael L. Leetzow Registration Number 35932

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 08/23/2023 18/351,3%9 - GAU: 2874

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 the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.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 inspections or an issued patent.

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

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

Alexandria, Virginia 22313-1450

CONFIRMATION NO. 3616

FILING or
371(c) DATE
07/12/2023

RULE

CLASS
385

SERIAL NUMBER
18/351,399

GROUP ART UNIT
2874

ATTORNEY
DOCKET NO.
USCO-096-US-01

APPLICANTS
US Conec Ltd., Hickory, NC;

INVENTORS
Jason Higley, Hickory, NC;
Mitchell Cloud, Hickory, NC;

*k CONTINUING DATA kkkkkhhhkhkhkkkhhkhhhhhkkkkkkk
This application 18/351,399 07/12/2023
is a DIV of 17/045,068 10/02/2020 PAT 11719893
which is a 371 of PCT/US2019/025944 04/05/2019
which claims benefit of 62/793,198 01/16/2019
and claims benefit of 62/653,706 04/06/2018

k% FOREIGN APPLICATIONS kkhhkkhhkhhhkhhhkhhhkhhkk

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
07/28/2023

DYes DNO E

- i Met after
35 USC 119(a-d) conditions met O ves D No | Allowance

Foreign Priority claimed

STATE OR
COUNTRY
NC

Verified and
Acknowledged

/JENNIFER DOAN/ i JD

Examiner's Signature Initials

SHEETS TOTAL
DRAWINGS| CLAIMS

15 20

INDEPENDENT
CLAIMS

3

ADDRESS

US Conec Ltd.

1138 25th Street Southeast
Hickory, NC 28602
UNITED STATES

TITLE

FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

FEES: Authority has been given in Paper

FILING FEE
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
0.00 No. for following:

U All Fees

U 1.16 Fees (Filing)

U 1.17 Fees (Processing Ext. of time)

U 1.18 Fees (Issue)

U Other
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BIB (Rev. 05/07).
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
18/351,399 07/12/2023 Jason Higley USCO-096-US-01
CONFIRMATION NO. 3616
152017 POA ACCEPTANCE LETTER
US Conec Ltd.
1138 25th Strest Southeast A A AU A
0C000000061037651

Hickory, NC 28602
Date Mailed: 08/28/2023

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 08/23/2023.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

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.

/zabraha/
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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.: 18/351,399 Filed/issue Date: 2023-07-12

Titea: FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR
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 064243 , Frame 0856 , 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 f%ré/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/ 2023-08-23

Signature Date

Michael L. Leetzow 35932

Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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Doc Code: PA..

Document Description: Power of Attorney

PTO/AIA/82A (07-13)

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 18/351 399

Filing Date 2023-07-12

First Named Inventor

Jason Higley

Title

CONNECTOR

FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC

Art Unit OPAP

Examiner Name DOCket CENTRAL

Attorney Docket Number | |USCQO-096-US-01

SIGNATURE of Applicant or Patent Practitioner

2023-08-23

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 f7ogsm, call 1-800-PT0-9199 and select option 2.



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: Jason Higley )
) Group Art Unit: OPAP
Serial No.:  18/351,399 )
) Examiner: Docket Central

Filing Date: July 12, 2023

Title: Flexible Push-Pull Boot and Crimp Body for
Fiber Optic Connector

N e N

Commissioner for Patents
PO Box 1450
Arlington VA 22313-1450

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. § 1.97(b)

Pursuant to 37 C.F.R. §§ 1.56 and 1.97(b), applicant brings to the attention of the
Examiner the documents listed on the attached PTO 1449, which were previously cited in
parent application U.S. Serial No. 17/045,068, upon which applicant relies for the benefits
provided in 35 U.S.C. § 120. This Information Disclosure Statement is being filed before a
mailing of a first Office Action on the merits. Under the provisions of 37 C.F.R. § 1.98(d),
copies of the documents are not being provided except for any newly-cited references.

Applicant respectfully requests that the Examiner consider the listed documents and
evidence that consideration of relevant portions thereof by making appropriate notations on
the attached form.

This submission does not represent that a search has been made or that no better art
exists and does not constitute an admission that each or all of the listed documents are

material or constitute "prior art." If it should be determined that any of the listed documents
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Jason Higley
18/351,399

do constitute "prior art" under United States law, applicant reserves the right to present to the

office the relevant facts and law regarding the appropriate status of such documents.
Applicant further reserves the right to take appropriate action to establish the

patentability of the disclosed invention over the listed documents, should one or more of the

documents be applied against the claims of the present application.

Respectfully submitted,

/Michael L. Leetzow/
Michael L. Leetzow PLLC
Registration No. 35,932
1205 S Keswick Dr.

Troy, VA 22974
Telephone: 407/302-9970

Date: August 22, 2023
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0 UNITED STATES
PATENT AND TRADEMARK OFFICE

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

Page 1 of 2

P.0.Box 1450
Alexandria, VA 22313 - 1450
www.uspto.gov

APPLICATION #
18/351,399

RECEIPT DATE /TIME
08/23/2023 07:00:20 AMET
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant o 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 inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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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. |
18/351,399 07/12/2023 Jason Higley USCO-096-US-01 3616
152017 7590 08/22/2023 | A AMINGR |
US Conec Ltd.
1138 25th Street Southeast CENTRAL, DOCKET
Hickory, NC 28602
| ART UNIT | PAPER NUMBER |
OPAP
| NOTIFICATION DATE | DELIVERY MODE |
08/22/2023 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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Decision Granting Request for
Prioritized Examination (Track /)

Application No.

Applicant(s)

18/351,399 Higley et al.
Examiner Art Unit AlA (FITF) Status
FIKIRTE A GEREMEW OMBL Yes

filing a notice of appeal;

T o mmo o

mailing of a notice of allowance;

mailing of a final Office action;

abandonment of the application.

1. THE REQUEST FILED 12 July 2023 IS GRANTED .

filing a request for suspension of action;

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. 0J for an application undergoing continued examination (RCE).

completion of examination as defined in 37 CFR 41.102; or

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 amendment to amend the application to contain more than four
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;

Telephone inquiries with regard to this decision should be directed to FIKIRTE GEREMEW at (703)
756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/FIKIRTE A GEREMEW/

PROGRAM SUPPORT ASSISTANT, OMBL

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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BASIC FEE
B o) N/A N/A N/A N/A 320
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EXAMINATION FEE
N N FEE N/A N/A N/A N/A 800
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(37 CFR 1.16()) 20 minus 20 = 0 OR |« 0
INDEPENDENT CLAIMS : *
(37 CFR 1.16(h)) 3 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
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

S

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/351,399 07/12/2023 1820 USCO-096-US-01 20 3
CONFIRMATION NO. 3616
152017 FILING RECEIPT

sSCeots R

Hickory, NC 28602
Date Mailed: 07/31/2023

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;
Mitchell Cloud, Hickory, NC;
Applicant(s)
US Conec Ltd., Hickory, NC;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a DIV of 17/045,068 10/02/2020 PAT 11,719,893
which is a 371 of PCT/US2019/025944 04/05/2019
which claims benefit of 62/793,198 01/16/2019
and claims benefit of 62/653,706 04/06/2018

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

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

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 3
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 07/28/2023

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 18/351,399

Projected Publication Date: 11/09/2023

Non-Publication Request: No

Early Publication Request: No

Title

FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

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,
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).
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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
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

BACKGROUND OF THE INVENTION

[0001] This application claims priority of U.S. Provisional Patent Application serial
numbers 62/653,706, filed on April 6, 2018, and 62/793,198, filed on January 16, 2019; and
under 35 U.S.C. § 120 to U.S. Patent Appl. No. 17/045,068, filed on October 2, 2020, all of

the contents of which are incorporated by reference.

FIELD OF THE INVENTION

[0002] Fiber optic connectors, and the locations where they are installed, are becoming
smaller, requiring a higher density application. The fiber optic connectors have been reduced
in size such that a person cannot easily grasp individual {iber optic connectors mounted in a
receptacle in the high-density areas. Thus, it can be very difficult to install a fiber optic
connector in, and uninstall from, its respective receptacle. Adjacent fiber optic connectors
are generally located too close to allow manual insertion and removal of a single fiber optic
connector using the connector’s outer housing as intended, particularly, when used in higher
density applications. Some solutions to the smaller areas include push-pull tabs or
projections connected to the fiber optic connector, either as an additional component or as an
integral part of the fiber optic connector, usually the outer housing.

[0003] While these push-pull tabs provide a solution to the insertion and removal of
some fiber optic connectors, there is still an issue with the optical fibers and optical cables
getting tangled around the tabs. This could lead to the push-pull tabs being removed or
broken, providing the user with no real options for removing the fiber optic connectors.
Additionally, na high density environment, there may be some confusion as to which fiber
optic connector a particular push-pull tab belongs.

[0004] While a boot may be used for pushing a {iber optic connector into a receptacle,
they are generally not intended to be used to remove a fiber optic connector. The boot is
generally used for strain relief of the optical fibers secured within the fiber optic connectors.
In many connectors, the boot simply cannot be used for fiber optic connector removal as the
boot is not attached to the appropriate structures, such as the outer housing.

[0005] Additionally, the typical boot on a fiber optic connector cannot convey the

1
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polarity of the fiber optic connector to which it is attached.

[0006] The present invention is therefore directed Lo a boot that can be used with a {iber
optic connector to insert into and remove from a receptacle. The boot can also be detached
from a portion of the fiber optic connector and reinstalled in a different configuration to

identify a polarity of the fiber optic connector.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to a boot for a fiber optic connector, the fiber
optic connector having a housing, at least two fiber optic ferrules, and a crimp body, the boot
that includes a center portion having a front end and a back end, a first longitudinal opening
extending between the front end and the back end to receive a portion of the crimp body and
a fiber optic cable, a back portion attached to the center portion and extending away from the
front end of the center portion, the back portion defining a second longitudinal opening that
is in communication with the first longitudinal opening, the back portion having grasping
portions to allow a user to push and pull on the boot, and a front extension portion connected
to the center portion and engageable with the fiber optic connector, the front extension
portion extending forward and beyond the front end of the center portion and having at least
one latch to engage a receptacle.

[0008] In some embodiments, the boot is connectable to one of a first side and a second
side of the fiber optic connector to determine a polarity of the fiber optic connector.

[0009] In some embodiments, the boot further includes a first engagement member to
cooperate with a corresponding second engagement member on the crimp body to removably
attach the boot to the crimp body.

[0010] In some embodiments, pulling on the boot causes the first engagement member to
slide relative to the second engagement member thereby pulling the front extension
rearwardly releasing the fiber optic connector from the receptacle.

[0011] In another aspect, the invention is directed to a combination of a boot and a crimp
body for a fiber optic connector, the fiber optic connector having a housing, at least two fiber
optic ferrules, and a spring push, the combination that includes a boot that further includes a
center portion having a front end and a back end, a first longitudinal opening extending
between the front end and the back end to receive a portion of the crimp body and a fiber
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optic cable, a back portion attached to the center portion and extending away from the front
end of the center portion, the back portion defining a second longitudinal opening that is in
communication with the first longitudinal opening, the back portion having grasping portions
to allow a user to push and pull on the boot, a front extension portion connected to the center
portion and engageable with the fiber optic connector, the front extension portion extending
forward and beyond the front end of the center portion and having at least one latch to
engage a receptacle, and a crimp body that additionally includes a front portion configured to
be disposed at least partially in the housing, a rear portion that extends rearwardly away from
the front portion and provides an outer surface Lo receive a crimp band therearound, and a
central portion disposed between the front and rear portions, wherein the boot has a first
engagement member to cooperate with a corresponding second engagement member on the
crimp body to removably attach the boot to the crimp body, the second engagement member
being disposed on the central portion of the crimp body.

[0012] 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.

[0013] 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

[0014] FIG. 1 is a top perspective view of one embodiment of a fiber optic connector with
a crimp body, a boot, and a front extension according to the present invention;
[0015] FIG. 2 is a bottom perspective view of the fiber optic connector in FIG. 1;
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[0016] FIG. 3 is a top plan view of the fiber optic connector in FIG. 1;

[0017] FIG. 4 is a side elevation view of the fiber optic connector in FIG. 1;

[0018] FIG. 5 is a bottom plan view of the fiber optic connector in FIG. 1;

[0019] FIG. 6 is a front perspective view of the fiber optic connector in FIG. 1 with the
boot and front extension detached from the crimp body and the connector housing;

[0020] FIG. 7 is a cross sectional view of the front extension, latch body, and connector
housing;

[0021] FIG. 8 is bottom perspective view of the front extension, crimp body, and boot
from the fiber optic connector in FIG. 1;

[0022] FIG. 9 is a partial cross section of the crimp body and boot at the connection of
these two components;

[0023] FIG. 10 is perspective view of the crimp body of the fiber optic connector in FIG.
L;

[0024] FIG. 11 is a bottom perspective view from the front of the boot and the front
extension of the fiber optic connector in FIG. 1 down the opening therein;

[0025] FIG. 12 is a rear and bottom perspective view of the boot and the front extension of
the fiber optic connector in FIG. 1 down the opening therein;

[0026] FIG. 13 is an enlarged view of a portion of the bottom portion of the boot;

[0027] FIG. 14 is a side perspective view of the boot and front extension being attached to
the crimp body;

[0028] FIG. 15 is a side view of the boot and the front extension being pulled rearwardly
to disengage the fiber optic connector from a receptacle;

[0029] FIG. 16 is a second embodiment of a {iber oplic connector with a crimp body, a
boot, and a front extension according to the present invention;

[0030] FIG. 17 is a third embodiment of fiber optic connector with a crimp body, a boot,
and a front extension according to the present invention; and

[0031] FIG. 18 is an enlarged view of the connection between the boot and the crimp body

in the fiber optic connecter of FIG. 16.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0032] Reference will now be made in detail to the present preferred embodiment(s) of
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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.

[0033] 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” 1s 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 fiber optic
connector on the left side of FIG. 1 and “forward” 1s out and to the left. “Rear” or “back” is
that part of the {iber optic connector that 1s on the right side of the page and “rearward” and
“backward” is toward the right.

[0034] One embodiment of a fiber optic connector 100 according to the present invention
is illustrated in FIGS 1-15. The fiber optic connector 100, as illustrated in FIGS. 1 - 6, may
include a housing 102, fiber optic ferrules 104 (which may be included in a ferrule assembly
as disclosed in PCT/2018/066523), a crimp body 106, a crimp ring and heat shrink tube 108,
a front extension 110 that is a part of strain relief boot 112. As discussed in more detail
below, the crimp body 106, the front extension 110, and a strain relief boot 112 are the focus
of this application. The front extension 110 also functions as a push-pull mechanism or
latch component, whereby the front extension 110 has at least one latch and more preferably
two latches 114, 116 on a latch body 118 that engage a receptacle (such as an adapter and/or
a carrier) if used with the present invention. The front extension 110 also functions as a
polarity key for the fiber optic connector 100. As described in more detail below, the fiber
optic connector 100 can only be inserted into a receptacle in one orientation with the front
extension 110 installed on the fiber optic connector 100. The housing 102 is symmetric
about a longitudinal axis A through the fiber optic connector 100. Thus, without the front
extension 110, the fiber optic connector 100 could be inserted into a receptacle in at least two
ways. The front extension 110 prevents the fiber optic connector 100 from being inserted in
all but one way - thereby giving it a polarity function.

[0035] Turning to the housing 102, the housing 102 has a main body 120 extending
between a front end 122 and a rear end 124, and has an opening 126 extending therebetween.
See also FIGS. 6 and 7. The fiber optic ferrules 104 are disposed within the opening 126 and

have their front faces (for mating with other fiber optic ferrules) adjacent the front end 122.
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The crimp body 106 is also at least partially disposed within the opening 126 at the rear end
124 of the housing 102.

[0036] The outside of the housing 102 has many features that are integral to its use. First
are the top surface 130 and the bottom surface 132. The top and bottom surfaces 130,132 are
preferably the same. Extending from the rear end 124 towards the front end 122 of the
housing 102 on both the top surface 130 and the bottom surface 132 is a rail receiving
portion 134. The rail receiving portion 134 as illustrated does not extend the entire length of
the housing 102, but it could extend farther along the length of the housing 102 than shown
in the figures if so desired. The rail receiving portion 134 has a stop surface 136 at the end
of the rail receiving portion 134. The front extension 110 will make use of the stop surface
136 when the fiber optic connector 100 is inserted into or removed from various structures as
discussed in more detail below.

[0037] The rail receiving portion 134 has a central portion 138 and two lobe sections
140, one lobe on each side of the central portion 138. As a result, the rail receiving portion
134 looks like part of a profile of a dog bone. This configuration matches that of the bottom
surface of the front extension 110 (latch component or push-pull mechanism) to form a
sliding dove-tail configuration. See FIG. 7. Other configurations are possible, such as, for
example, a cap with undercuts (essentially an umbrella or a T-shape configuration).

[0038] The fiber optic connector 100 also includes a crimp body 106. The crimp body
106 has a front portion 150 that is designed to interact and connect with the housing 102 and
a spring push (not shown) that is used in conjunction with the fiber optic ferrules 104 in the
opening 126 thereof. The crimp body 106 has a central portion 152 that fits against the rear
end 124 of the housing 102. The central portion 152 has a first portion 154 that includes a
rail receiving portion 158 on both a top side 154 and a bottom side 156. The rail receiving
portion 158 has a central portion 160 and two lobe sections 162, one lobe on each side of the
central portion 160 that matches the same structure 134 on the housing 102 to engage the
front extension 110.

[0039] The central portion 152 has a second, more rearward portion 170 that include two
notches 172 on both the top side 154 and the bottom side 156. At a rearward end 174 of each
of the four notches 172 (two on the top side 154 and two on the bottom side 156) are forward

facing surfaces 176 to engage latches on the boot 112. The notches 172 and the forward-
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facing surfaces 176 are involved in the connection of the boot 112 (and the front extension
110) (o the crimp body 106 and the housing 102 as explained below.

[0040] The crimp body 106 has a rear portion 180 that extends behind the central portion
152 and the housing 102 and provides an outer surface 182 to receive a crimp band (e.g.,
crimp ring and heat shrink tube) therearound. Extending through the crimp body 106 is an
opening 184 through which optical fibers/optical fiber cable can pass between the fiber optic
ferrules 104 and the boot 112. Although the design will allow for the use of a crimp band to
attach the aramid yarn from a fiber optic cable, the crimp band is optional, and the fiber optic
connector will work without a crimp band when the aramid yarn is not present. Further,
when the crimp band is not used, the crimp body would require the outer surface 182.

[0041] Turning now to the boot 112, the boot 112 includes the front extension 110, a
center portion 200 that is disposed between the front extension 110 and a ribbed back portion
202. It should be noted that the front extension 110 is preferably an integral part of the center
portion 200, but it could be removably attached to the center portion 200 and still fall within
the scope of the present invention.

[0042] The center portion 200 has a front end 204 and a back end 206 with a first
longitudinal opening 208 extending throughout the center portion 200. The first longitudinal
opening 208 receives at least a portion of the crimp body 106, including at least the rear
portion 180 that extends behind the central portion 152 and the outer surface 182 with the
crimp band. The first longitudinal opening 208 also receives the rearward portion 170 of the
central portion 152 of the crimp body 106 as well as the notches 172 and the forward-facing
surfaces 176. See FIG. 9.

[0043] The center portion 200 also has sides 210 that help to define the first longitudinal
opening 208. The sides 210 may also have cut-outs 212 that receive a portion 214 of the
crimp body 106. The cooperation between the cut-outs 212 and the portion 214 of the crimp
body 106 assist in alignment and the integrity of the combination of the crimp body 106 and
the center portion 200. However, it should be noted that the sides 210 could be solid and
cover the overlapping portion of the crimp body 106. See, e.g., FIG. 16.

[0044] Wi thin the first longitudinal opening 208 and extending from the sides 210 are
two projections or latches 220 that extend into the {irst longitudinal opening 208. When the

boot 112 is attached to the crimp body 106, the projections or latches 220 are disposed within
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the two notches 172 on one of the top side 154 or bottom side 156, depending on the
orientation of the boot 112. In the fully engaged position, the projections or latches 220 are
farthest from the forward-facing surfaces 176 that at least partially define the two notches
172. See FIG. 9. At this position, the front end 204 of the center portion 200 should be
touching the first portion 154 of the central portion 152 of the crimp body 106. See FIGS. 1,
8, and 9. The center portion 200 also has a bridge portion 222 that connects the sides 210
with the projections or latches 220. This bridge portion 222 performs two functions. First, as
seen in FIGS. 2 and 8§, the bridge portion 222 blocks the rail receiving portion 158 when the
front extension 110 is oriented on the other side of the {iber optic connector 100. See FIG. 8.
This bridge portion 222 assists in preventing the rail receiving portion 158 from snagging
optical fibers and optical fiber cables when the fiber optic connector 100 is installed.
Second, when a user pushes on the bridge portion 222 toward the first longitudinal opening
208, the projections or latches 220 (and the sides 210) are pushed outward and clear of the
notches 172 and the forward-facing surfaces 176. This allows the boot 112 (and center
portion 200) to be removed from the crimp body 106 and from the fiber optic connector 100
if so desired.

[0045] It should be noted that while there are two projections or latches 220 and two
notches 172 on each side, there may be more or fewer. For example, there may just be one
latch and one corresponding notch. Alternatively, the latching of the boot 112 to the crimp
body 106 may not be on an outside surface of the crimp body 106. Instead, such latching
may occur on an inside surface of the crimp body 106 and may not be visible from the
outside. For example, the notches 172 and the forward-facing surfaces 176 may be inside the
rearward portion 170 such that from outside, the rearward portion 170 will have a smooth
continuous surface merging with the portion 214 of the crimp body. In another example,
latches 220 may be extending from the bridge portion 222 into an internal groove inside or
underneath the top surface of the rearward portion 170 (i.e., the portion between the forward-
facing surfaces 176). In this scenario, the latches 220 would be facing upward or downward
rather than sideways as shown in FIG. 11, for example.

[0046] The ribbed back portion 202 extends between a front end 230 and a back end 232
and is made of a plurality of rib members 234. The ribbed back portion 202 is attached to
the back end 206 of the center portion 200 and extends away from the front end 204. Thus,
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the ribbed back portion 202 makes the boot 112 longer. The ribbed back portion 202 also
has a spine 236 that joins the plurality of rib members 234 together. Along the spine 236 are
a number of grasping portions 238 that provide surfaces for the user to grasp. The user can
then use the ribbed back portion 202 to either push the fiber optic connector 100 into a
receptacle or to pull on the ribbed back portion 202, and the grasping portions 238 in
particular, to pull the fiber optic connector 100 from a receptacle. The grasping portions 238
are illustrated as three annular members that are disposed along a length of the spine 236 and
together with the plurality of rib members 234 form a second longitudinal opening 240
through the ribbed back portion 202. The {irst longitudinal opening 208 and the second
longitudinal opening 240 are in communication with one another and form a pathway for the
optical fibers/fiber optic cable to be inserted from back end 232 to the opening 126 in the
housing so they can be fixed within the fiber optic ferrules 102 in the fiber optic connector
100.

[0047] The construction of the ribbed back portion 202 with the plurality of rib members
234 and the spine 236 provides sufficient strength to allow it to be used to install and remove
the fiber optic connector while at the same time being flexible to provide strain relief to the
optical fibers. The ribbed back portion 202 is illustrated as being asymmetrical about the
second longitudinal opening 240, but could be of any appropriate shape and still fall within
the scope of the present invention. Additionally, there could be different rib structures and
grasping portions such as those illustrated in FIGS. 16 and 17 that also fall within the scope
of the present invention.

[0048] The front extension 110 has a main body 250 and a latch body 118 that attaches to
the main body 250. See FIGS. 6, 7, and 14. 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 a first receptacle such as an adapter. The middle portion 256 provides an
area for the latching of the fiber optic connector 100 to a second receptacle such as a ganged
carrier. The rear portion 258 has an area for a return element associated with the latch body
252 and also connects the front extension 110 to the center portion 200 of the boot 112.
[0049] The front portion 254 has two windows 260 and 262 and the middle portion 256

has a window 264. The window 262 of the front portion 254 and window 264 are to receive
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a latch 114, 116 from the latch body 118 therethrough. The first window 260 is to receive a
latch pad 266 on the laich body 118. There are two latch 266 pads on the latch body 118
that cooperate with a groove 266a in the main body 250 to secure the latch body to the main
body 250. The latch pads slide within the grooves to allow for the latching and unlatching
the fiber optic connector 100. A more detailed discussion of this feature is disclosed in PCT/
2018/066523, which is incorporated by reference herein.

[0050] The middle portion 256 has an upper surface 268 that is higher than an upper
surface 270 of the front portion 254. This allows for the latching of a carrier and an adapter
with the same device. On the bottom side 272 of the middle portion 256 are two exlensions
274,276 that are a complementary configuration of a rail receiving portion 134 of the
housing 102. See FIG. 13. The latch body 118 also has the same rail portion configuration of
two extensions 280,282 on the bottom thereof. This allows the main body 250 and the latch
body 118 to be slidingly attached to the rail receiving portion 134 of the housing 102 and the
rail receiving portion 158 of the crimp body 106. When the latch body 118 is inserted into
the front portion 254, a front surface 284 of the two extensions 274,276 provides a pushing
surface by which the main body 250 can push the latch body 118 in the rail receiving portion
134. See also FIGS. 11 and 14. The front surface 286 of the two extensions 280,282 also
provides a pushing surface to be used against the stop surface 136 of the housing 102. See
FIGS. 11 and 14. This allows for the user to exert a force on the boot 112 which is
transferred through the main body 250 to the latch body 118 and to the housing 102 to insert
the fiber optic connector 100 into a carrier and/or adapter.

[0051] Turning to FIGS. 1, 7, and 14, the latch body 118 has two latches for receptacles
such as an adapter latch 114 and a carrier latch 116. The latch body 118 may only have one
of the latches, depending upon its uses and the needs of the user and the receptacles into
which the fiber optic connector 100 is going to be inserted. The adapter latch 290 extends
from a forward portion of the latch body 118 and protrudes through window 262 of the main
body 250. The carrier latch 116 also extends from the latch body 118, from a rear portion
thereof, and protrudes through the window 264 of the main body 250. As is recognized from
FIG. 4, the adapter latch 114 does not rise as high as the carrier latch 116. The latch body
118 has a connector latch 294 as well. The connector laich 294 extends forward beyond the

front surface 286 of the two extensions 280,282 to engage the stop surface 136. The
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connector latch 294 has a downward curling portion 296 that provides a surface to engage
the stop surface 136 to prevent the latch body 118 from moving rearwardly relative to the
housing 102 as the boot 112 is pulled to disengage the fiber optic connector 100 from a
receptacle as will now be explained.

[0052] Referring in particular to FIGS. 1, 6, 9, 14, and 15, the attachment, use, and the
removal of the boot 112 on the fiber optic connector 100 will be explained. As is generally
known in the art, a fiber optic connector would need to have the optical fibers terminated in
the fiber optic ferrules before a strain-relief boot can be attached to the fiber optic connector.
In this case, the boot 112 with the center portion 200 and the {ront extension 110 are put onto
the optical fibers/fiber optic cable as illustrated in Fig 6. The optical fibers/fiber optic cable
pass through the first longitudinal opening 208 and the second longitudinal opening 240 of
the boot 112 and are secured in the fiber optic ferrules 104. The jacket or covering on the
optical fibers/fiber optic cable is then secured to the crimp body 106 with a crimp ring and
heat shrink tube 108 or in any other manner that is appropriate. As seen in FIG. 6, the boot
112 is disposed on the optical fibers/fiber optic cable and the fiber optic connector has been
assembled. As the boot 112 is moved to the fiber optic connector (to the left in FIG. 6), it is
apparent that the front extension 110 will engage the rail receiving portion 158 of the crimp
body 106 first and then the rail receiving portion 134 of the housing 102. As the boot 112 is
further pushed to the left in the figure, the rear portion 180 of the crimp body 106 enters the
first longitudinal opening 208 followed by the rearward portion 170 of the central portion
152 of the crimp body 106. As the connector latch 294 starts to engage the stop surface 136
of the housing 102, the notches 172 and the forward facing surfaces 176 of the central
portion 152 of the crimp body 106 also enter the first longitudinal opening 208. See FIG. 1.
FIG. 14 also illustrates (with the connector housing 102 removed for clarity) how the crimp
body 106 engages the boot 112 and the latches 220 moving past the forward facing surfaces
176. With the front end 204 of the center portion 200 disposed against the crimp body 106,
the cut-outs 212 receive the portion 214 of the crimp body 106. As seen in FIG. 9, the
projections or latches 220 are disposed within the two notches 172 and are at the front end
of the notches 172. At this point, the fiber optic connector 100 is as illustrated in FIGS. 1-5
and ready to be inserted into a receptacle. The user could push on the ribbed back portion

202, the grasping portions 238, the front extension 110, or the center portion 200 to insert
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the fiber optic connector 100 into the receptacle.

[0053] To remove the {iber optic connector 100 from the receptacle, the user could pull
on the ribbed back portion 202, the grasping portions 238, the front extension 110, or the
center portion 200. Referring to FIG. 15, when the user pulls on one of those structures, the
front extension 110, the center portion 200, and ribbed back portion 202 move relative to the
crimp body 106 and the housing 102, the projections or latches 220 sliding rearwardly within
the two notches 172. It is important to note that the frictional force between the boot and the
connector housing and crimp body should be low. It is desirable to have clearance between
the boot and the crimp band, crimp body, housing, and the cable. It is also desirable to have
a boot material that has a low coefficient of friction, such as polypropylene. Furthermore, an
elastomeric boot material is not preferred because the user could deform the internal surface
of the boot and cause added friction due to squeezing or pinching the boot while pulling. A
material with a Young’s Modulus greater than 500 MPa or possibly greater than 1 GPa has
been shown not to deform easily. See the arrows in FIG. 15. Tt is important to note that the
latch body 118 (and the adapter latch 114 and carrier latch 116) also does not move because
the connector latch 294 has engaged the stop surface 136 of the housing 102. As the front
extension 110 moves rearwardly, the main body 250 slides relative to the latch body 118
(and housing 102), pushing the adapter latch 114 and carrier latch 116 downward out of the
windows and disengaging them from their respective receptacle.

[0054] At this point the fiber optic connector 100 could be simply removed from the
receptacle by pulling on the ribbed back portion 202, the grasping portions 238, the front
extension 110, or the center portion 200. The engagement of the projections or latches 220
with the forward-facing surfaces 176 prevents the boot 112 {from being disengaged {rom the
crimp body 106 and the housing 102. However, as noted above, the user could push on the
bridge portion 222, which allows the boot 112 to be disengaged from the crimp body 106
and the housing 102. At this point the boot 112 could be rotated about the optical fibers/fiber
optic cable and reattached on the opposite side, thereby changing the polarity of the fiber
optic connector 100.

[0055] FIGS. 16-18 illustrate another embodiment of a boot 500 for use with a fiber optic
connectlor. The boot 500 has a {ront extension 502, a center portion 504, and a ribbed back

portion 506. The front extension 502 of this embodiment is the same as that described above
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and will not be addressed any further. The ribbed back portion 506 functions in the same
way as ribbed back portion 202 in that it can be used to push and pull on the fiber optic
connector. It does have a different configuration with regard to the plurality of rib members
508 and the spine 510, but still provides sufficient strength to allow it to be used to install
and remove the fiber optic connector while at the same time being flexible to provide strain
relief to the optical fibers. The ribbed back portion 506 has only a single grasping portion
512 at the back end 514, although more grasping portions could be added. As can be seen in
the figures, the spine 510 connects the plurality of rib members 508 from the center portion
504 1o the grasping portion 512.

[0056] The center portion 504 of the boot 500 is similar to the embodiment above, but
with a few differences. First, the sides 516 that help to define the longitudinal opening
therein do not have cut-outs. The sides of a crimp body 520 to be used with the boot 500
would not have to extend as far into the center portion with the engagement member noted
below.

[0057] Second, the way of engagement between the center portion 500 and the crimp
body 520 has changed. See FIG. 18. In this figure, the top and bottom of the center portion
500 have a single engagement member, a single element 522 that replaces the two
projections or latches 220 in the prior embodiment. The single element 522 has a shape that
is rounded at the front 524 and then has two rearward facing surfaces 526 to engage two
inward facing latches 528, 530 in the crimp body 520. The interaction between the center
portion 504 and the crimp body 520 is the same as discussed above. The boot 500 is
advanced toward the crimp body 520 and the rounded front portion 524 causes the two
inward facing latches 528, 530 in the crimp body 520 (o spread apart, allowing the
engagement member 522 to be disposed between them. As the user pulls on the boot 500 to
remove the fiber optic connector from a receptacle, the engagement member 522 moves
relative to the two inward facing latches 528, 530. As discussed above, this movement
causes the front extension 502 to release the latches and the engagement member 522
contacts the two inward facing latches 528, 530 to pull the fiber optic connector from the
receptacle. Once the fiber optic ferrule is removed from the receptacle, the user can pull of
the center portion 504 while holding the crimp body or housing and disengage the boot 500

from the crimp body with a little more force than was necessary to disengage the fiber optic

13

118



connector from the receptacle.

[0058] One other alternative in this embodiment that can be used on the other
embodiment is the rail receiving portion 540 on both sides. The rail receiving portion 540
has a central portion 542 and two lobe sections 544 to engage the front extension 502.
However, the lobe sections 542 not as closed as the two lobe sections 162. This allows the
rail receiving portion 540 to act more as an alignment feature allowing the front extension
502 to be aligned with and then inserted in to the rail receiving portion 540 from above it,
rather than being inserted from the rear side as in the prior embodiment.

[0059] 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.

14

119



What is claimed:

1. A fiber optic connector having a boot, a crimp body, and a housing having at least two
optical fibers therein, the fiber optic connector comprising:

a front end opening in the housing, the housing having a pair of short sides forming a
top and a bottom and a pair of long sides joining the top and the bottom, the at least two
optical fibers spaced apart between the top and the bottom formed by the pair of short sides,
a separation between the top and the bottom is more than a separation between individual
ones of the pair of long sides;

the crimp body positioned rearward of the front end of the housing, the crimp body
having a rear portion; and

the boot receiving the rear portion of the crimp body and having a front cxtension, the
front extension extending towards the front end of the housing and attached to the housing
forward of a center portion of the boot, wherein the crimp body and the boot each have a
respective contiguous longitudinal opening to accommodate the at least two optical fibers having
ends terminated forward of the front end opening of the housing, and

wherein the longitudinal opening extends through a back portion of the boot rearward of

the center portion of the boot.

2. The fiber optic connector according to claim 1, wherein the back portion has a ribbed
structure with openings on an outside surface along a length of the back portion to provide strain

relief to the at least two optical fibers.

3. The [iber oplic connector according (o claim 1, wherein the ends of the at least two [ibers

are terminated in respective two single fiber ferrules.

4. The fiber optic connector according to claim 3, wherein the two single fiber ferrules have

respective front ends exposed forward of the front end opening in the housing.

5. The fiber optic connector according to claim 1, wherein the boot is movable
longitudinally relative to the housing upon application of a pull force, and wherein after
application of the pull force, the boot and the housing are rotatable relative to each other to

change a polarity of the fiber optic connector.
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6. The fiber optic connector according to claim 1, wherein the front extension portion has

at least one latch.

7. The fiber optic connector according to claim 6, wherein the front extension portion has

two latches separated from each other on the front extension.

8. The fiber optic connector according to claim 1, wherein the center portion of the boot

engages the rear portion of the housing.

9. The fiber optic connector according to claim 1, wherein a connection of the boot to the
housing in a first relative orientation determines a first polarity of the fiber optic connector
and a connection of the boot to the housing in a second relative orientation determines a

second polarity of the fiber optic connector.
10. The fiber optic connector according to claim 9, wherein the first relative orientation
and the second relative orientation differ by 180° about a longitudinal axis of the fiber optic

connector.

11. The fiber optic connector according to claim 1, wherein the back portion has a grasping

portion at a rear end of the back portion to allow a user to push and pull on the boot.

12. The fiber optic connector according to claim 1, wherein the boot is slidable relative to

the housing.

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

integral part of the center portion.

14. The fiber optic connector according to claim 1, wherein the center portion has sides

with cutouts.

15. The fiber optic connector according to claim 1, wherein a material of the boot has a

Young’s modulus greater than SOOMPa.
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16. A fiber optic connector having a boot, a crimp body, and a housing having two optical
fibers terminated respectively within two fiber optic ferrules therein, the fiber optic connector
comprising:

a front end opening in the housing for the two fiber optic ferrules, the housing having a
pair of short sides forming a top and a bottom and a pair of long sides joining the top and the
bottom, a separation between the top and the bottom is more than a separation between
individual ones of the pair of long sides, the two fiber optic ferrules being spaced apart {rom
each other between the top and the bottom but equidistant from each of the pair of long sides;

the crimp body positioned rearward of the front end of the housing, the crimp body
having a rear portion to receive the two optical fibers; and

the boot receiving the rear portion of the crimp body and having a front extension, the
front extension extending towards the front end of the housing and attached to the housing via at
least one latch forward of a center portion of the boot, wherein the crimp body and the boot have
a longitudinal opening to accommodate the two optical fibers having ends terminated forward of
the front end opening of the housing, and

wherein the longitudinal opening extends through a back portion of the boot rearward of

the center portion of the boot.

17. The fiber optic connector according to claim 16, wherein the back portion has a ribbed
structure with openings on an outside surface along a length of the back portion to provide strain

relief to a fiber cable containing the two optical fibers.

18. The fiber optic connector according to claim 16, wherein the boot is movable
longitudinally relative to the housing upon application of a pull force, and wherein after
application of the pull force, the boot and the housing are rotatable relative to each other to

change a polarity of the fiber optic connector.

19. The [iber oplic connector according to claim 16, wherein the front extension is an

integrally molded with the center portion and has a latch.

20. A fiber optic connector comprising:

a boot;
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a crimp body engaged to the boot forward of the boot; and

a housing having two optical fibers terminated respectively within two fiber optic
ferrules therein, the housing comprising a front end opening for the two fiber optic ferrules, a
pair of short sides forming a top and a bottom and a pair of long sides joining the top and
the bottom, a separation between the top and the bottom is more than a separation between
individual ones of the pair of long sides, the two fiber optic ferrules being spaced apart from
each other between the top and the bottom but equidistant from each of the pair of long
sides,

wherein the crimp body is positioned rearward of the front end of the housing, the crimp
body having a rear portion to receive the two optical fibers,

wherein the boot includes:

a center portion having a front end and a back end, a first longitudinal opening
extending between the front end and the back end to receive a portion of the crimp body and a
fiber optic cable having the two optical fibers,

a back portion attached to the center portion and extending away from the front end of
the center portion, the back portion defining a second longitudinal opening that is in
communication with the first longitudinal opening, and

a front extension portion connected to the center portion and extending forward and
beyond the front end of the center portion, and

wherein the boot is movable longitudinally relative to the housing upon application of
a pull force, and wherein after application of the pull force, the boot and the housing are

rotatable relative to each other to change a polarity of the fiber optic connector.
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FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

ABSTRACT OF THE INVENTION

A new bool for a {iber oplic connector has a ribbed back portion, a center portion,
and a forward extending portion that can be used to insert and remove the fiber optic
connector to receptacle. The ribbed back portion has grasping elements and is connected to
the center portion. The center portion is removably connected to a crimp body that is in turn
connected to the connector housing. The front extension is connected to the tiber optic
connector and also provides a keying feature depending on the side of the fiber optic

connector on which it is installed.
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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 ngley Er?gvg\jrr]c;:visional Application Number (if
e o FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

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).

simature’ MiChael L. Leetzow/ e 2023-07-12

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. ™

*Total of 1 forms are submitted.
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Privacy Act Statement

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

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

1.

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

Title of FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR
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): 10-01-2020

Signature: M %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.

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.

147



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)

Title of FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR
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: Jason Higley é/' Date (Optional) : 10/2/2020
Signature: W‘/\/ /W

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.

148



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-096-US-01
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

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
Mitchell Cloud

Residence Information (Select One) (e¢) 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 1952 9th St PL SE

Address 2

City Hickory ‘ State/Province ] NC
Postal Code I 28602 ’ Countryi us

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

generated within this form by selecting the Add button. dail

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
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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-096-US-01

Application Number

Title of Invention FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

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

Customer Number 152017
Email Address michael@leetzow.com Add Email
Email Address ssengupta@usconec.com Add Email

Application Information:

Title of the Invention FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

Attorney Docket Number| USCO-096-US-01

Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 15

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
filed application

Filing date (YYYY-MM-DD)

Intellectual Property Authority or Country h

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:
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FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

BACKGROUND OF THE INVENTION

[0001] This application claims priority of U.S. Provisional Patent Application serial
numbers 62/653,706, filed on April 6, 2018, and 62/793,198, filed on January 16, 2019; and
under 35 U.S.C. § 120 to U.S. Patent Appl. No. 17/045,068, filed on October 2, 2020, all of

the contents of which are incorporated by reference.

FIELD OF THE INVENTION

[0002] Fiber optic connectors, and the locations where they are installed, are becoming
smaller, requiring a higher density application. The fiber optic connectors have been reduced
in size such that a person cannot easily grasp individual fiber optic connectors mounted in a
receptacle in the high-density areas. Thus, it can be very difficult to install a fiber optic
connector in, and uninstall from, its respective receptacle. Adjacent fiber optic connectors
are generally located too close to allow manual insertion and removal of a single fiber optic
connector using the connector’s outer housing as intended, particularly, when used in higher
density applications. Some solutions to the smaller areas include push-pull tabs or
projections connected to the fiber optic connector, either as an additional component or as an
integral part of the fiber optic connector, usually the outer housing.

[0003] While these push-pull tabs provide a solution to the insertion and removal of
some fiber optic connectors, there is still an issue with the optical fibers and optical cables
getting tangled around the tabs. This could lead to the push-pull tabs being removed or
broken, providing the user with no real options for removing the fiber optic connectors.
Additionally, na high density environment, there may be some confusion as to which fiber
optic connector a particular push-pull tab belongs.

[0004] While a boot may be used for pushing a fiber optic connector into a receptacle,
they are generally not intended to be used to remove a fiber optic connector. The boot is
generally used for strain relief of the optical fibers secured within the fiber optic connectors.
In many connectors, the boot simply cannot be used for fiber optic connector removal as the
boot is not attached to the appropriate structures, such as the outer housing.

[0005] Additionally, the typical boot on a fiber optic connector cannot convey the
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polarity of the fiber optic connector to which it is attached.

[0006] The present invention is therefore directed to a boot that can be used with a fiber
optic connector to insert into and remove from a receptacle. The boot can also be detached
from a portion of the fiber optic connector and reinstalled in a different configuration to

identify a polarity of the fiber optic connector.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to a boot for a fiber optic connector, the fiber
optic connector having a housing, at least two fiber optic ferrules, and a crimp body, the boot
that includes a center portion having a front end and a back end, a first longitudinal opening
extending between the front end and the back end to receive a portion of the crimp body and
a fiber optic cable, a back portion attached to the center portion and extending away from the
front end of the center portion, the back portion defining a second longitudinal opening that
1s in communication with the first longitudinal opening, the back portion having grasping
portions to allow a user to push and pull on the boot, and a front extension portion connected
to the center portion and engageable with the fiber optic connector, the front extension
portion extending forward and beyond the front end of the center portion and having at least
one latch to engage a receptacle.

[0008] In some embodiments, the boot is connectable to one of a first side and a second
side of the fiber optic connector to determine a polarity of the fiber optic connector.

[0009] In some embodiments, the boot further includes a first engagement member to
cooperate with a corresponding second engagement member on the crimp body to removably
attach the boot to the crimp body.

[0010] In some embodiments, pulling on the boot causes the first engagement member to
slide relative to the second engagement member thereby pulling the front extension
rearwardly releasing the fiber optic connector from the receptacle.

[0011] In another aspect, the invention is directed to a combination of a boot and a crimp
body for a fiber optic connector, the fiber optic connector having a housing, at least two fiber
optic ferrules, and a spring push, the combination that includes a boot that further includes a
center portion having a front end and a back end, a first longitudinal opening extending
between the front end and the back end to receive a portion of the crimp body and a fiber
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optic cable, a back portion attached to the center portion and extending away from the front
end of the center portion, the back portion defining a second longitudinal opening that is in
communication with the first longitudinal opening, the back portion having grasping portions
to allow a user to push and pull on the boot, a front extension portion connected to the center
portion and engageable with the fiber optic connector, the front extension portion extending
forward and beyond the front end of the center portion and having at least one latch to
engage a receptacle, and a crimp body that additionally includes a front portion configured to
be disposed at least partially in the housing, a rear portion that extends rearwardly away from
the front portion and provides an outer surface to receive a crimp band therearound, and a
central portion disposed between the front and rear portions, wherein the boot has a first
engagement member to cooperate with a corresponding second engagement member on the
crimp body to removably attach the boot to the crimp body, the second engagement member
being disposed on the central portion of the crimp body.

[0012] 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.

[0013] 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

[0014] FIG. 1 is a top perspective view of one embodiment of a fiber optic connector with
a crimp body, a boot, and a front extension according to the present invention;
[0015] FIG. 2 is a bottom perspective view of the fiber optic connector in FIG. 1;
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[0016] FIG. 3 is a top plan view of the fiber optic connector in FIG. 1;

[0017] FIG. 4 is a side elevation view of the fiber optic connector in FIG. 1;

[0018] FIG. 5 is a bottom plan view of the fiber optic connector in FIG. 1;

[0019] FIG. 6 is a front perspective view of the fiber optic connector in FIG. 1 with the
boot and front extension detached from the crimp body and the connector housing;

[0020] FIG. 7 is a cross sectional view of the front extension, latch body, and connector
housing;

[0021] FIG. 8 is bottom perspective view of the front extension, crimp body, and boot
from the fiber optic connector in FIG. 1;

[0022] FIG. 9 is a partial cross section of the crimp body and boot at the connection of
these two components;

[0023] FIG. 10 is perspective view of the crimp body of the fiber optic connector in FIG.
1;

[0024] FIG. 11 is a bottom perspective view from the front of the boot and the front
extension of the fiber optic connector in FIG. 1 down the opening therein;

[0025] FIG. 12 is a rear and bottom perspective view of the boot and the front extension of
the fiber optic connector in FIG. 1 down the opening therein;

[0026] FIG. 13 is an enlarged view of a portion of the bottom portion of the boot;

[0027] FIG. 14 is a side perspective view of the boot and front extension being attached to
the crimp body;

[0028] FIG. 15 is a side view of the boot and the front extension being pulled rearwardly
to disengage the fiber optic connector from a receptacle;

[0029] FIG. 16 is a second embodiment of a fiber optic connector with a crimp body, a
boot, and a front extension according to the present invention;

[0030] FIG. 17 is a third embodiment of fiber optic connector with a crimp body, a boot,
and a front extension according to the present invention; and

[0031] FIG. 18 is an enlarged view of the connection between the boot and the crimp body
in the fiber optic connecter of FIG. 16.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0032] Reference will now be made in detail to the present preferred embodiment(s) of
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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.

[0033] 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 fiber optic
connector on the left side of FIG. 1 and “forward” is out and to the left. “Rear” or “back” is
that part of the fiber optic connector that is on the right side of the page and “rearward” and
“backward” is toward the right.

[0034] One embodiment of a fiber optic connector 100 according to the present invention
is illustrated in FIGS 1-15. The fiber optic connector 100, as illustrated in FIGS. 1 - 6, may
include a housing 102, fiber optic ferrules 104 (which may be included in a ferrule assembly
as disclosed in PCT/2018/066523), a crimp body 106, a crimp ring and heat shrink tube 108,
a front extension 110 that is a part of strain relief boot 112. As discussed in more detail
below, the crimp body 106, the front extension 110, and a strain relief boot 112 are the focus
of this application. The front extension 110 also functions as a push-pull mechanism or
latch component, whereby the front extension 110 has at least one latch and more preferably
two latches 114, 116 on a latch body 118 that engage a receptacle (such as an adapter and/or
a carrier) if used with the present invention. The front extension 110 also functions as a
polarity key for the fiber optic connector 100. As described in more detail below, the fiber
optic connector 100 can only be inserted into a receptacle in one orientation with the front
extension 110 installed on the fiber optic connector 100. The housing 102 is symmetric
about a longitudinal axis A through the fiber optic connector 100. Thus, without the front
extension 110, the fiber optic connector 100 could be inserted into a receptacle in at least two
ways. The front extension 110 prevents the fiber optic connector 100 from being inserted in
all but one way - thereby giving it a polarity function.

[0035] Turning to the housing 102, the housing 102 has a main body 120 extending
between a front end 122 and a rear end 124, and has an opening 126 extending therebetween.
See also FIGS. 6 and 7. The fiber optic ferrules 104 are disposed within the opening 126 and

have their front faces (for mating with other fiber optic ferrules) adjacent the front end 122.
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The crimp body 106 is also at least partially disposed within the opening 126 at the rear end
124 of the housing 102.

[0036] The outside of the housing 102 has many features that are integral to its use. First
are the top surface 130 and the bottom surface 132. The top and bottom surfaces 130,132 are
preferably the same. Extending from the rear end 124 towards the front end 122 of the
housing 102 on both the top surface 130 and the bottom surface 132 is a rail receiving
portion 134. The rail receiving portion 134 as illustrated does not extend the entire length of
the housing 102, but it could extend farther along the length of the housing 102 than shown
in the figures if so desired. The rail receiving portion 134 has a stop surface 136 at the end
of the rail receiving portion 134. The front extension 110 will make use of the stop surface
136 when the fiber optic connector 100 is inserted into or removed from various structures as
discussed in more detail below.

[0037] The rail receiving portion 134 has a central portion 138 and two lobe sections
140, one lobe on each side of the central portion 138. As a result, the rail receiving portion
134 looks like part of a profile of a dog bone. This configuration matches that of the bottom
surface of the front extension 110 (latch component or push-pull mechanism) to form a
sliding dove-tail configuration. See FIG. 7. Other configurations are possible, such as, for
example, a cap with undercuts (essentially an umbrella or a T-shape configuration).

[0038] The fiber optic connector 100 also includes a crimp body 106. The crimp body
106 has a front portion 150 that is designed to interact and connect with the housing 102 and
a spring push (not shown) that is used in conjunction with the fiber optic ferrules 104 in the
opening 126 thereof. The crimp body 106 has a central portion 152 that fits against the rear
end 124 of the housing 102. The central portion 152 has a first portion 154 that includes a
rail receiving portion 158 on both a top side 154 and a bottom side 156. The rail receiving
portion 158 has a central portion 160 and two lobe sections 162, one lobe on each side of the
central portion 160 that matches the same structure 134 on the housing 102 to engage the
front extension 110.

[0039] The central portion 152 has a second, more rearward portion 170 that include two
notches 172 on both the top side 154 and the bottom side 156. At a rearward end 174 of each
of the four notches 172 (two on the top side 154 and two on the bottom side 156) are forward

facing surfaces 176 to engage latches on the boot 112. The notches 172 and the forward-
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facing surfaces 176 are involved in the connection of the boot 112 (and the front extension
110) to the crimp body 106 and the housing 102 as explained below.

[0040] The crimp body 106 has a rear portion 180 that extends behind the central portion
152 and the housing 102 and provides an outer surface 182 to receive a crimp band (e.g.,
crimp ring and heat shrink tube) therearound. Extending through the crimp body 106 is an
opening 184 through which optical fibers/optical fiber cable can pass between the fiber optic
ferrules 104 and the boot 112. Although the design will allow for the use of a crimp band to
attach the aramid yarn from a fiber optic cable, the crimp band is optional, and the fiber optic
connector will work without a crimp band when the aramid yarn is not present. Further,
when the crimp band is not used, the crimp body would require the outer surface 182.

[0041] Turning now to the boot 112, the boot 112 includes the front extension 110, a
center portion 200 that is disposed between the front extension 110 and a ribbed back portion
202. It should be noted that the front extension 110 is preferably an integral part of the center
portion 200, but it could be removably attached to the center portion 200 and still fall within
the scope of the present invention.

[0042] The center portion 200 has a front end 204 and a back end 206 with a first
longitudinal opening 208 extending throughout the center portion 200. The first longitudinal
opening 208 receives at least a portion of the crimp body 106, including at least the rear
portion 180 that extends behind the central portion 152 and the outer surface 182 with the
crimp band. The first longitudinal opening 208 also receives the rearward portion 170 of the
central portion 152 of the crimp body 106 as well as the notches 172 and the forward-facing
surfaces 176. See FIG. 9.

[0043] The center portion 200 also has sides 210 that help to define the first longitudinal
opening 208. The sides 210 may also have cut-outs 212 that receive a portion 214 of the
crimp body 106. The cooperation between the cut-outs 212 and the portion 214 of the crimp
body 106 assist in alignment and the integrity of the combination of the crimp body 106 and
the center portion 200. However, it should be noted that the sides 210 could be solid and
cover the overlapping portion of the crimp body 106. See, e.g., FIG. 16.

[0044] Within the first longitudinal opening 208 and extending from the sides 210 are
two projections or latches 220 that extend into the first longitudinal opening 208. When the
boot 112 is attached to the crimp body 106, the projections or latches 220 are disposed within
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the two notches 172 on one of the top side 154 or bottom side 156, depending on the
orientation of the boot 112. In the fully engaged position, the projections or latches 220 are
farthest from the forward-facing surfaces 176 that at least partially define the two notches
172. See FIG. 9. At this position, the front end 204 of the center portion 200 should be
touching the first portion 154 of the central portion 152 of the crimp body 106. See FIGS. 1,
8, and 9. The center portion 200 also has a bridge portion 222 that connects the sides 210
with the projections or latches 220. This bridge portion 222 performs two functions. First, as
seen in FIGS. 2 and 8, the bridge portion 222 blocks the rail receiving portion 158 when the
front extension 110 is oriented on the other side of the fiber optic connector 100. See FIG. 8.
This bridge portion 222 assists in preventing the rail receiving portion 158 from snagging
optical fibers and optical fiber cables when the fiber optic connector 100 is installed.
Second, when a user pushes on the bridge portion 222 toward the first longitudinal opening
208, the projections or latches 220 (and the sides 210) are pushed outward and clear of the
notches 172 and the forward-facing surfaces 176. This allows the boot 112 (and center
portion 200) to be removed from the crimp body 106 and from the fiber optic connector 100
if so desired.

[0045] It should be noted that while there are two projections or latches 220 and two
notches 172 on each side, there may be more or fewer. For example, there may just be one
latch and one corresponding notch. Alternatively, the latching of the boot 112 to the crimp
body 106 may not be on an outside surface of the crimp body 106. Instead, such latching
may occur on an inside surface of the crimp body 106 and may not be visible from the
outside. For example, the notches 172 and the forward-facing surfaces 176 may be inside the
rearward portion 170 such that from outside, the rearward portion 170 will have a smooth
continuous surface merging with the portion 214 of the crimp body. In another example,
latches 220 may be extending from the bridge portion 222 into an internal groove inside or
underneath the top surface of the rearward portion 170 (i.e., the portion between the forward-
facing surfaces 176). In this scenario, the latches 220 would be facing upward or downward
rather than sideways as shown in FIG. 11, for example.

[0046] The ribbed back portion 202 extends between a front end 230 and a back end 232
and is made of a plurality of rib members 234. The ribbed back portion 202 is attached to
the back end 206 of the center portion 200 and extends away from the front end 204. Thus,
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the ribbed back portion 202 makes the boot 112 longer. The ribbed back portion 202 also
has a spine 236 that joins the plurality of rib members 234 together. Along the spine 236 are
a number of grasping portions 238 that provide surfaces for the user to grasp. The user can
then use the ribbed back portion 202 to either push the fiber optic connector 100 into a
receptacle or to pull on the ribbed back portion 202, and the grasping portions 238 in
particular, to pull the fiber optic connector 100 from a receptacle. The grasping portions 238
are illustrated as three annular members that are disposed along a length of the spine 236 and
together with the plurality of rib members 234 form a second longitudinal opening 240
through the ribbed back portion 202. The first longitudinal opening 208 and the second
longitudinal opening 240 are in communication with one another and form a pathway for the
optical fibers/fiber optic cable to be inserted from back end 232 to the opening 126 in the
housing so they can be fixed within the fiber optic ferrules 102 in the fiber optic connector
100.

[0047] The construction of the ribbed back portion 202 with the plurality of rib members
234 and the spine 236 provides sufficient strength to allow it to be used to install and remove
the fiber optic connector while at the same time being flexible to provide strain relief to the
optical fibers. The ribbed back portion 202 is illustrated as being asymmetrical about the
second longitudinal opening 240, but could be of any appropriate shape and still fall within
the scope of the present invention. Additionally, there could be different rib structures and
grasping portions such as those illustrated in FIGS. 16 and 17 that also fall within the scope
of the present invention.

[0048] The front extension 110 has a main body 250 and a latch body 118 that attaches to
the main body 250. See FIGS. 6, 7, and 14. 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 a first receptacle such as an adapter. The middle portion 256 provides an
area for the latching of the fiber optic connector 100 to a second receptacle such as a ganged
carrier. The rear portion 258 has an area for a return element associated with the latch body
252 and also connects the front extension 110 to the center portion 200 of the boot 112.
[0049] The front portion 254 has two windows 260 and 262 and the middle portion 256

has a window 264. The window 262 of the front portion 254 and window 264 are to receive
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a latch 114, 116 from the latch body 118 therethrough. The first window 260 is to receive a
latch pad 266 on the latch body 118. There are two latch 266 pads on the latch body 118
that cooperate with a groove 266a in the main body 250 to secure the latch body to the main
body 250. The latch pads slide within the grooves to allow for the latching and unlatching
the fiber optic connector 100. A more detailed discussion of this feature is disclosed in PCT/
2018/066523, which is incorporated by reference herein.

[0050] The middle portion 256 has an upper surface 268 that is higher than an upper
surface 270 of the front portion 254. This allows for the latching of a carrier and an adapter
with the same device. On the bottom side 272 of the middle portion 256 are two extensions
274,276 that are a complementary configuration of a rail receiving portion 134 of the
housing 102. See FIG. 13. The latch body 118 also has the same rail portion configuration of
two extensions 280,282 on the bottom thereof. This allows the main body 250 and the latch
body 118 to be slidingly attached to the rail receiving portion 134 of the housing 102 and the
rail receiving portion 158 of the crimp body 106. When the latch body 118 is inserted into
the front portion 254, a front surface 284 of the two extensions 274,276 provides a pushing
surface by which the main body 250 can push the latch body 118 in the rail receiving portion
134. See also FIGS. 11 and 14. The front surface 286 of the two extensions 280,282 also
provides a pushing surface to be used against the stop surface 136 of the housing 102. See
FIGS. 11 and 14. This allows for the user to exert a force on the boot 112 which is
transferred through the main body 250 to the latch body 118 and to the housing 102 to insert
the fiber optic connector 100 into a carrier and/or adapter.

[0051] Turning to FIGS. 1, 7, and 14, the latch body 118 has two latches for receptacles
such as an adapter latch 114 and a carrier latch 116. The latch body 118 may only have one
of the latches, depending upon its uses and the needs of the user and the receptacles into
which the fiber optic connector 100 is going to be inserted. The adapter latch 290 extends
from a forward portion of the latch body 118 and protrudes through window 262 of the main
body 250. The carrier latch 116 also extends from the latch body 118, from a rear portion
thereof, and protrudes through the window 264 of the main body 250. As is recognized from
FIG. 4, the adapter latch 114 does not rise as high as the carrier latch 116. The latch body
118 has a connector latch 294 as well. The connector latch 294 extends forward beyond the

front surface 286 of the two extensions 280,282 to engage the stop surface 136. The
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connector latch 294 has a downward curling portion 296 that provides a surface to engage
the stop surface 136 to prevent the latch body 118 from moving rearwardly relative to the
housing 102 as the boot 112 is pulled to disengage the fiber optic connector 100 from a
receptacle as will now be explained.

[0052] Referring in particular to FIGS. 1, 6, 9, 14, and 15, the attachment, use, and the
removal of the boot 112 on the fiber optic connector 100 will be explained. As is generally
known in the art, a fiber optic connector would need to have the optical fibers terminated in
the fiber optic ferrules before a strain-relief boot can be attached to the fiber optic connector.
In this case, the boot 112 with the center portion 200 and the front extension 110 are put onto
the optical fibers/fiber optic cable as illustrated in Fig 6. The optical fibers/fiber optic cable
pass through the first longitudinal opening 208 and the second longitudinal opening 240 of
the boot 112 and are secured in the fiber optic ferrules 104. The jacket or covering on the
optical fibers/fiber optic cable is then secured to the crimp body 106 with a crimp ring and
heat shrink tube 108 or in any other manner that is appropriate. As seen in FIG. 6, the boot
112 is disposed on the optical fibers/fiber optic cable and the fiber optic connector has been
assembled. As the boot 112 is moved to the fiber optic connector (to the left in FIG. 6), it is
apparent that the front extension 110 will engage the rail receiving portion 158 of the crimp
body 106 first and then the rail receiving portion 134 of the housing 102. As the boot 112 is
further pushed to the left in the figure, the rear portion 180 of the crimp body 106 enters the
first longitudinal opening 208 followed by the rearward portion 170 of the central portion
152 of the crimp body 106. As the connector latch 294 starts to engage the stop surface 136
of the housing 102, the notches 172 and the forward facing surfaces 176 of the central
portion 152 of the crimp body 106 also enter the first longitudinal opening 208. See FIG. 1.
FIG. 14 also illustrates (with the connector housing 102 removed for clarity) how the crimp
body 106 engages the boot 112 and the latches 220 moving past the forward facing surfaces
176. With the front end 204 of the center portion 200 disposed against the crimp body 106,
the cut-outs 212 receive the portion 214 of the crimp body 106. As seen in FIG. 9, the
projections or latches 220 are disposed within the two notches 172 and are at the front end
of the notches 172. At this point, the fiber optic connector 100 is as illustrated in FIGS. 1-5
and ready to be inserted into a receptacle. The user could push on the ribbed back portion

202, the grasping portions 238, the front extension 110, or the center portion 200 to insert
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the fiber optic connector 100 into the receptacle.

[0053] To remove the fiber optic connector 100 from the receptacle, the user could pull
on the ribbed back portion 202, the grasping portions 238, the front extension 110, or the
center portion 200. Referring to FIG. 15, when the user pulls on one of those structures, the
front extension 110, the center portion 200, and ribbed back portion 202 move relative to the
crimp body 106 and the housing 102, the projections or latches 220 sliding rearwardly within
the two notches 172. It is important to note that the frictional force between the boot and the
connector housing and crimp body should be low. It is desirable to have clearance between
the boot and the crimp band, crimp body, housing, and the cable. It is also desirable to have
a boot material that has a low coefficient of friction, such as polypropylene. Furthermore, an
elastomeric boot material is not preferred because the user could deform the internal surface
of the boot and cause added friction due to squeezing or pinching the boot while pulling. A
material with a Young’s Modulus greater than 500 MPa or possibly greater than 1 GPa has
been shown not to deform easily. See the arrows in FIG. 15. It is important to note that the
latch body 118 (and the adapter latch 114 and carrier latch 116) also does not move because
the connector latch 294 has engaged the stop surface 136 of the housing 102. As the front
extension 110 moves rearwardly, the main body 250 slides relative to the latch body 118
(and housing 102), pushing the adapter latch 114 and carrier latch 116 downward out of the
windows and disengaging them from their respective receptacle.

[0054] At this point the fiber optic connector 100 could be simply removed from the
receptacle by pulling on the ribbed back portion 202, the grasping portions 238, the front
extension 110, or the center portion 200. The engagement of the projections or latches 220
with the forward-facing surfaces 176 prevents the boot 112 from being disengaged from the
crimp body 106 and the housing 102. However, as noted above, the user could push on the
bridge portion 222, which allows the boot 112 to be disengaged from the crimp body 106
and the housing 102. At this point the boot 112 could be rotated about the optical fibers/fiber
optic cable and reattached on the opposite side, thereby changing the polarity of the fiber
optic connector 100.

[0055] FIGS. 16-18 illustrate another embodiment of a boot 500 for use with a fiber optic
connector. The boot 500 has a front extension 502, a center portion 504, and a ribbed back

portion 506. The front extension 502 of this embodiment is the same as that described above
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and will not be addressed any further. The ribbed back portion 506 functions in the same
way as ribbed back portion 202 in that it can be used to push and pull on the fiber optic
connector. It does have a different configuration with regard to the plurality of rib members
508 and the spine 510, but still provides sufficient strength to allow it to be used to install
and remove the fiber optic connector while at the same time being flexible to provide strain
relief to the optical fibers. The ribbed back portion 506 has only a single grasping portion
512 at the back end 514, although more grasping portions could be added. As can be seen in
the figures, the spine 510 connects the plurality of rib members 508 from the center portion
504 to the grasping portion 512.

[0056] The center portion 504 of the boot 500 is similar to the embodiment above, but
with a few differences. First, the sides 516 that help to define the longitudinal opening
therein do not have cut-outs. The sides of a crimp body 520 to be used with the boot 500
would not have to extend as far into the center portion with the engagement member noted
below.

[0057] Second, the way of engagement between the center portion 500 and the crimp
body 520 has changed. See FIG. 18. In this figure, the top and bottom of the center portion
500 have a single engagement member, a single element 522 that replaces the two
projections or latches 220 in the prior embodiment. The single element 522 has a shape that
is rounded at the front 524 and then has two rearward facing surfaces 526 to engage two
inward facing latches 528, 530 in the crimp body 520. The interaction between the center
portion 504 and the crimp body 520 is the same as discussed above. The boot 500 is
advanced toward the crimp body 520 and the rounded front portion 524 causes the two
inward facing latches 528, 530 in the crimp body 520 to spread apart, allowing the
engagement member 522 to be disposed between them. As the user pulls on the boot 500 to
remove the fiber optic connector from a receptacle, the engagement member 522 moves
relative to the two inward facing latches 528, 530. As discussed above, this movement
causes the front extension 502 to release the latches and the engagement member 522
contacts the two inward facing latches 528, 530 to pull the fiber optic connector from the
receptacle. Once the fiber optic ferrule is removed from the receptacle, the user can pull of
the center portion 504 while holding the crimp body or housing and disengage the boot 500

from the crimp body with a little more force than was necessary to disengage the fiber optic
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connector from the receptacle.

[0058] One other alternative in this embodiment that can be used on the other
embodiment is the rail receiving portion 540 on both sides. The rail receiving portion 540
has a central portion 542 and two lobe sections 544 to engage the front extension 502.
However, the lobe sections 542 not as closed as the two lobe sections 162. This allows the
rail receiving portion 540 to act more as an alignment feature allowing the front extension
502 to be aligned with and then inserted in to the rail receiving portion 540 from above it,
rather than being inserted from the rear side as in the prior embodiment.

[0059] 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 having a boot, a crimp body, and a housing having at least two
optical fibers therein, the fiber optic connector comprising:

a front end opening in the housing, the housing having a pair of short sides forming a
top and a bottom and a pair of long sides joining the top and the bottom, the at least two
optical fibers spaced apart between the top and the bottom formed by the pair of short sides,
a separation between the top and the bottom is more than a separation between individual
ones of the pair of long sides;

the crimp body positioned rearward of the front end of the housing, the crimp body
having a rear portion; and

the boot receiving the rear portion of the crimp body and having a front extension, the
front extension extending towards the front end of the housing and attached to the housing
forward of a center portion of the boot, wherein the crimp body and the boot each have a
respective contiguous longitudinal opening to accommodate the at least two optical fibers having
ends terminated forward of the front end opening of the housing, and

wherein the longitudinal opening extends through a back portion of the boot rearward of

the center portion of the boot.

2. The fiber optic connector according to claim 1, wherein the back portion has a ribbed
structure with openings on an outside surface along a length of the back portion to provide strain

relief to the at least two optical fibers.

3. The fiber optic connector according to claim 1, wherein the ends of the at least two fibers

are terminated in respective two single fiber ferrules.

4. The fiber optic connector according to claim 3, wherein the two single fiber ferrules have

respective front ends exposed forward of the front end opening in the housing.

5. The fiber optic connector according to claim 1, wherein the boot is movable

longitudinally relative to the housing upon application of a pull force, and wherein after
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application of the pull force, the boot and the housing are rotatable relative to each other to
change a polarity of the fiber optic connector.
6. The fiber optic connector according to claim 1, wherein the front extension portion has

at least one latch.

7. The fiber optic connector according to claim 6, wherein the front extension portion has

two latches separated from each other on the front extension.

8. The fiber optic connector according to claim 1, wherein the center portion of the boot

engages the rear portion of the housing.

9. The fiber optic connector according to claim 1, wherein a connection of the boot to the
housing in a first relative orientation determines a first polarity of the fiber optic connector
and a connection of the boot to the housing in a second relative orientation determines a

second polarity of the fiber optic connector.

10.  The fiber optic connector according to claim 9, wherein the first relative orientation
and the second relative orientation differ by 180° about a longitudinal axis of the fiber optic

connector.

11.  The fiber optic connector according to claim 1, wherein the back portion has a grasping

portion at a rear end of the back portion to allow a user to push and pull on the boot.

12. The fiber optic connector according to claim 1, wherein the boot is slidable relative to
the housing.
13.  The fiber optic connector according to claim 1, wherein the front extension is an

integral part of the center portion.

14.  The fiber optic connector according to claim 1, wherein the center portion has sides

with cutouts.
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15.  The fiber optic connector according to claim 1, wherein a material of the boot has a

Young’s modulus greater than 5S00MPa.

16. A fiber optic connector having a boot, a crimp body, and a housing having two optical
fibers terminated respectively within two fiber optic ferrules therein, the fiber optic connector
comprising:

a front end opening in the housing for the two fiber optic ferrules, the housing having a
pair of short sides forming a top and a bottom and a pair of long sides joining the top and the
bottom, a separation between the top and the bottom is more than a separation between
individual ones of the pair of long sides, the two fiber optic ferrules being spaced apart from
each other between the top and the bottom but equidistant from each of the pair of long sides;

the crimp body positioned rearward of the front end of the housing, the crimp body
having a rear portion to receive the two optical fibers; and

the boot receiving the rear portion of the crimp body and having a front extension, the
front extension extending towards the front end of the housing and attached to the housing via at
least one latch forward of a center portion of the boot, wherein the crimp body and the boot have
a longitudinal opening to accommodate the two optical fibers having ends terminated forward of
the front end opening of the housing, and

wherein the longitudinal opening extends through a back portion of the boot rearward of

the center portion of the boot.

17. The fiber optic connector according to claim 16, wherein the back portion has a ribbed
structure with openings on an outside surface along a length of the back portion to provide strain

relief to a fiber cable containing the two optical fibers.

18.  The fiber optic connector according to claim 16, wherein the boot is movable
longitudinally relative to the housing upon application of a pull force, and wherein after
application of the pull force, the boot and the housing are rotatable relative to each other to

change a polarity of the fiber optic connector.

19.  The fiber optic connector according to claim 16, wherein the front extension is an

integrally molded with the center portion and has a latch.
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20. A fiber optic connector comprising:

a boot;

a crimp body engaged to the boot forward of the boot; and

a housing having two optical fibers terminated respectively within two fiber optic
ferrules therein, the housing comprising a front end opening for the two fiber optic ferrules, a
pair of short sides forming a top and a bottom and a pair of long sides joining the top and
the bottom, a separation between the top and the bottom is more than a separation between
individual ones of the pair of long sides, the two fiber optic ferrules being spaced apart from
each other between the top and the bottom but equidistant from each of the pair of long
sides,

wherein the crimp body is positioned rearward of the front end of the housing, the crimp
body having a rear portion to receive the two optical fibers,

wherein the boot includes:

a center portion having a front end and a back end, a first longitudinal opening
extending between the front end and the back end to receive a portion of the crimp body and a
fiber optic cable having the two optical fibers,

a back portion attached to the center portion and extending away from the front end of
the center portion, the back portion defining a second longitudinal opening that is in
communication with the first longitudinal opening, and

a front extension portion connected to the center portion and extending forward and
beyond the front end of the center portion, and

wherein the boot is movable longitudinally relative to the housing upon application of
a pull force, and wherein after application of the pull force, the boot and the housing are

rotatable relative to each other to change a polarity of the fiber optic connector.
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FLEXIBLE PUSH-PULL BOOT AND CRIMP BODY FOR FIBER OPTIC CONNECTOR

ABSTRACT OF THE INVENTION

A new boot for a fiber optic connector has a ribbed back portion, a center portion,
and a forward extending portion that can be used to insert and remove the fiber optic
connector to receptacle. The ribbed back portion has grasping elements and is connected to
the center portion. The center portion is removably connected to a crimp body that is in turn
connected to the connector housing. The front extension is connected to the fiber optic
connector and also provides a keying feature depending on the side of the fiber optic

connector on which it is installed.
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