UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 111,472,632 B2

APPLICATION NO. 1 16/994543

DATED : October 18, 2022

INVENTOR(S) : Alexander Stevens and Joseph Valinsky

Page 1 of 1

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

In Claim 11:
READS

Line 50 “wherein the first horizontal
path under the path is spaced
apart”

Line 50 “from the first horizontal path a

distance greater”

SHOULD READ

--wherein the first horizontal path
under the first rack is spaced
apart--

--from the second horizontal
path a distance greater--

Signed and Sealed this
Third Day of January, 2023

Kotnorine Vel ‘C‘T Vida L

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office
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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. |
16/994,543 08/14/2020 Alexander Stevens P10808USO 4292
156121 759 12/05/2022 | XAMINGR |
Opex Corporation
305 Commerce Dr LOGAN, KYLE O
Moorestown, NJ 08057
| ART UNIT | PAPER NUMBER |
3655
| NOTIFICATION DATE | DELIVERY MODE |
12/05/2022 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):

juliaschultz@opex.com
seland @opex.com

PTOL-90A (Rev. 04/07)
- Petitioners' Exhibit 1002

Exotec v. Opex; No. IPR2024-00850
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Patent No. Applicant(s)
Response to the 11472632 Stevens et al.
Request for
Certificate of Correction Issue Date Docket No.
10/18/2022 P10808US0

This is in response to the request for a Certificate of Correction filed

Request Approval- In- Part - Consideration has been given to your request for the issuance of a Certificate of
Correction under the provisions of 37 CFR 1.322 and/or 37 CFR 1.323. The Request is improper and approved in part for the
reason(s) below:

(J Supersede/Vacate - The Certificate of Correction issued in error, in that error(s) was made in identifying the patent
number and/or keying text/corrections. See Other Comments below:

1. [ Assignees' names and addresses (assignment data) printed in a patent, are based solely on information supplied in
the appropriate space for identifying the assignment data on the Issue Fee Transmittal Form (PTOL-85b). Any request for
a patent to be corrected to state the name of the assignee, must state that the assignment was submitted for recordation
as set forth in in 37 CFR 3.11 before issuance of the patent. Petition under 3.81 is to be filed for consideration of
correction to assignee. The petition fee set forth in 37 CFR 1.17(i)(1) (currently $140, $70, $35 for large, small and micro
entities, respectively.

2. [OThe alleged errorin , is in fact an Amendment and/or Change made by the examiner and considered to be in
accordance with the permissible amendments enumerated in the Manual of Patent Examining Procedure (MPEP) Section
1302.04. Applicant did not file objection or amendment under 37 CFR 1.312 prior to payment of the issue fee.

3. [J A petition under CFR 1.182 is required to correct the alleged errors in spelling or order of inventor's names, since
inventor's names are printed solely in accordance with the type-written names, and in the order of the type-written names
on the Application Data Sheet (ADS). The required fee currently under rule 1.17(f} (small entity $200, large entity $400,
micro entity fee $100).

4. [J With respect to the alleged error in changing the inventor name on the patent due to clerical error in ADS/OATH of
related patents. The inventors name is printed in accordance with the OATH/ADS submitted at the time of filing the
application. However, your attention is directed to C.F.R. 1.324, wherein a request is being made to change, add or
delete inventor(s), after issuance of the patent.

5. [J With respect to the alleged error in , comparison of the printed patent with the corresponding location in the
application file reveals that there is no discrepancy.

6. [J With respect to 37 CFR 1.72, the title should be brief but technically accurate and descriptive and should contain
fewer than 500 characters. Inasmuch as the words new, improved, improvement of, and improvement in are not
considered as part of the title of an invention, these words should not be included at the beginning of the title of the
invention and will be deleted when the Office enters the title into the Offices computer records, and when any patent
issues.

7. [ The fee for correction under 37 CFR 1.323 is set forth in 37 CFR 1.20(a). [JPartial fee (JNo fee was received with
your request. Full fee payment is required before further action is taken on this request.

8. [J With respect to the request for corrected Letters Patent (Grant), corrections to the original Letters Patent are made
under the provisions of Rule 1.322(b), not Rule1.323, unless a petition is granted.

9. Other Comments: See Continuation Sheet

Further correspondence concerning this matter should be filed and directed fo the Certificates of Correction Branch.

Legal Instrument Examiner: DENICE M CLAGGETT Phone: (703)756-5743
Certificates of Correction Branch email:CustomerServiceCoC@uspto.gov CoC Central Phone Number: (703)756-1814

If applicable, information regarding a petition under 37 CFR 1.183 should be directed fo the attention of the Commissioner for Palenis using
the FAX number (5717) 273-8300

U.S. Patent and Trademark Office Part of Paper No. 20221201
PTO-999 (Rev. 10/2014)

Petitioners' Exhibit 1002
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Continuation Sheet (PT0O-999) Patent No. 11472632

Continuation of Other Comments: Period is being deleted after C (Celsius)/F (Fahrenheit) on pages(s) 1,
column(s) 4,8, and 10.

This does not conform to our data capture style rules from the USPTO. A certificate of correction will be
issued to correct the remaining errors noted in your request.

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 4



PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEFARTMENT 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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _ 1 of 1
PATENT NO. : 11472632
APPLICATION NO.: 16/994 543

ISSUE DATE : 10/18/2022

INVENTOR(S) : Alexander Stevens and Joseph Valinsky

Itis certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In Claim 11:
READS SHOULD READ
Line 36 “wherein the first horizontal --wherein the first horizontal path
path under the path is spaced under the first rack is spaced
apart” apart--

-- from the second horizontal
Line 37 “from the first horizontal path a path a distance greater--
distance greater”

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 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: Attention Certificate of Corrections Branch, 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.

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 5



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 (56 U.S.C. 552) and the Privacy Act (6 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 disclosuresto
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.

Petitioners' Exhibit 1002
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Page 1 of 2

‘ ) PO, Box 1450
Alexandria, VA 3 - 1450
WAL LSDEIC. o

UNITED STATES
PATENT AND TRADEMARK OFFICE

ELECTRONIC PAYMENT RECEIPT

ATTORNEY DOCKET #
PTOROsUSH

APPLICATION #
16/944,543

RECEIPT DATE / TIME
11/23/20328 Q3100 PM EY

Title of Invention
Material Mandling System

Application Information

APPLICATION TYPE  Uiility - Nonprovisional Application PATENT # 11472632
under 35 USC 111i{a)
CONFIRMATION # 4292 FILED BY .jufia Schuits
PATENT CENTER # §12158807 AUTHORIZED BY = Stephan Eland
CUSTOMER # 15812 FILING DATE {84/2020
CORRESPONDENCE - FIRST NAMED  Alexander Stavens
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY

CARD /3908 BI0IZ2AMP200T2825 Julia Sohuhie

PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY

{03333 37 OFR 1.18 {(Nationa! application filing, search, and sxamination fees); 37
CFR 1.17 (Patent application and resxamination processing fees); 37 OFH 118
{Document supply feas); 37 CFF 1.20 (Post issuance fees); 37 CFR 1.21
{Miscellansous fees and charges)

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

1811 CERTIFICATE OF 160,00 TE0.00

CORRECTION
TOTAL 18000
AMOUNT:

This Acknowledpgement Recaipd evidences receipt on the noted dale by the USPTO of the indicated documents, characterized
by the applicant, and including pags counts, where applicabils, i serves as evidence of receipt sirilar 1o a Post Card, as

described in MPER 503

New Applications Under 35 U.8.0. T . L
Petitioners' Exhibit 1002

Exotec v. Opex; No. IPR2024-00850
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Page 2 of 2

e

ow application is being Hled and the application inciudss the necessary componenis for fiing date (see 37 OFFR 1.53(b)- ()
and :\ PE P 508), a Filing Receipt (37 CFR 1.54) will ba issued in dus coursa and the date shown on this Acknowledgement

dish e Hiling date of the application

National Stage of an nternational Applieation under 35 US.C. 371

# a imely submission o enter the nationad slage of an intermational application 1s compliant with the conditions e? 35 1.8.C.
371 and other applicahle requiramants a Form POT/DO/EGANS indicating acceptancs of the application as a national stage
o

ra
subrnission under 35 U.8.C. 371 will he issued in addition o the Filing Receipt, in dus courss.

New international Applicadion Filed with the USPTO as a Recsiving Office
H g new international appication is heing He 1% i:‘aierﬁaﬁaz‘aaé saplication includes the nacessary componanis for an
nternational filing date {ses PCT Article 11 an =R 1510), a Notifiation of the Inlernational Appdic Vc.ior Numnber and of the
International Filing Date (Form PCT/RO/N s issuad in due course, subject o prescriplions concsming national secunty,
and the dale shown on this Acknowledgement Ra{;, int will eslablish the international filing dals of the application.

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 8



Page 1 of 2

UNITED STATES o BocE
PATENT AND TRADEMARK OFFICE Alexandta, VA 22513 - 1450

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
16/994,543 11/23/2022 03:19:00 PM ET P10808US0O

Title of Invention
Material Handling System

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11472632
under 35 USC 111(a)

CONFIRMATION # 4292 FILED BY Julia Schultz
PATENT CENTER # 61216807 FILING DATE  08/14/2020
CUSTOMER # 156121 FIRST NAMED Alexander Stevens
INVENTOR
CORRESPONDENCE - AUTHORIZED BY ~ Stephen Eland
ADDRESS
Documents TOTAL DOCUMENTS: 1
DOCUMERNTY FAGES  DESCRIPTION SIZE (KR
P10808USE _Certificate of € 2 Heguest for Certificats of 121 KB
orvection.pat Correclion
Digest
COCUMENT MESSAGE DIGEST(SHA-MY

P10B0BUSE _Certificate_of _Corr  B1058A725127080DREERCHEETER1B40DD606ECTFO3DOS136FD
action. pai AFGOARBISTF7EF7O820B0ROFYFOCIZBFE17473EESET70E135103

RS

This Ackrowladgement Recelpt evidences receipt on the noted date by the USPTO of the ndicaied dpatitidiers"ExXRIDIET002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 9



Page 2 of 2

~

by the applicant, and including page counts, where ap
describred in MPEP 504

ie. It serves as evidence of receipt similar 1o a Post Card, as

New Applications Under 35 LS.C, 111

i anew application is being fled and the application inciudas the necessary componanis for filing date (see 37 CFR 1.583{(b)-(dh
Filing Receipt (87 GFR1.54) will ba issued in dus courss and the date shown on this Acknowledgement

h the filing dale of the application

\

National Sia gg of an nternational Appleation under 35 US.E. 371

& imely submission o enter the national slage of an s*terrai-ur‘ it application s compliant wilh the conditions of 35 U.8.C.
371 and othe swpisrab- requiremenis a Form POT/DO/EG/R03 i acceptancs of the application a5 a national stage
% SRION und@: 35 UB.8.C. 371 will he issued in addition o ih{- Fiiing Reacsipt, in dus cowrsa.

cali

ulry

s

New international Applicadion Filed with the USPTO as a Recsiving Office
H g new international application is hein j§i ed and the infernational application includes the necessary compor

nternational filing date {(ses PCT Article 11 and MFER 1810}, a Notification of the Infernational Appli hc.ior MNumbes iof the
International Filing Date (Form PCT/ROTES will be issuad in due course, subject to prescriptions concarning national securty,
and the daiﬁ shown on this Acknowledgerment Receint will eslablish the infernational filing dale of the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/994,543 08/14/2020 Alexander Stevens P10808USO 4292
156121 759 112212022 | XAMINGR |
Opex Corporation
305 Commerce Dr LOGAN, KYLE O
Moorestown, NJ 08057
| ART UNIT | PAPER NUMBER |
3655
| NOTIFICATION DATE | DELIVERY MODE |
11/22/2022 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):

juliaschultz@opex.com
seland @opex.com

PTOL-90A (Rev. 04/07)
- Petitioners' Exhibit 1002

Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 11



Patent No. Applicant(s)

Response to the 11472632 Stevens etal,
Request for
. o . Issue Date Docket No.
Certificate of Correction 10/18/2022 P10808USO

This is in response to the request for a Certificate of Correction filed 01 November 2022

Request Denied - Consideration has been given to your request for the issuance of a Certificate of Correction under
the provisions of 37 CFR 1.322 and/or 37 CFR 1.323. The Request is improper and denied for the reason(s) below:

1. [J Assignees' names and addresses (assignment data) printed in a patent, are based solely on information supplied
in the appropriate space for identifying the assignment data on the Issue Fee Transmittal Form (PTOL-85b). Any
request for a patent to be corrected to state the name of the assignee, must state that the assignment was submitted
for recordation as set forth in in 37 CFR 3.11 before issuance of the patent. Petition under 3.81 is to be filed for
consideration of correction to assignee. The petition fee set forth in 37 CFR 1.17(i}(1) (currently $140, $70, $35 for
large, small and micro entities, respectively.

2. [J The alleged error in , is in fact an Amendment and/or Change made by the examiner and considered to be
in accordance with the permissible amendments enumerated in the Manual of Patent Examining Procedure (MPEP)
Section 1302.04. Applicant did not file objection or amendment under 37 CFR 1.312 prior to payment of the issue fee.

3. [JA petition under CFR 1.182 is required to correct the alleged errors in spelling or order of inventor's names, since
inventor's names are printed solely in accordance with the type-written names, and in the order of the type-written
names on the Application Data Sheet (ADS). The required fee currently under rule 1.17(f} (small entity $200, large
entity $400, micro entity fee $100).

4. [J With respect to the alleged error in changing the inventor name on the patent due to clerical error in ADS/OATH of
related patents. The inventors name is printed in accordance with the OATH/ADS submitted at the time of filing the
application. However, your attention is directed to C.F.R. 1.324, wherein a request is being made to change, add or
delete inventor(s), after issuance of the patent.

5. With respect to the alleged error in , comparison of the printed patent with the corresponding location in the
application file reveals that there is no discrepancy.

6. [J With respect to 37 CFR 1.72, the title should be brief but technically accurate and descriptive and should contain
fewer than 500 characters. Inasmuch as the words "new," "improved," "improvement of," and "improvement in" are

not considered as part of the title of an invention, these words should not be included at the beginning of the title of

the invention and will be deleted when the Office enters the title into the Offices computer records, and when any

patent issues.

7. O The fee for correction under 37 CFR 1.323 is set forth in 37 CFR 1.20(a). (JPartial fee (JNo fee was received with
your request. Full fee payment is required before further action is taken on this request.

8. [J With respect to the request for corrected Letters Patent (Grant), corrections to the original Letters Patent are made
under the provisions of Rule 1.322(b), not Rule1.323, unless a petition is granted.

9. [J Other Comments: Corrections on SB44(1050) do not match text at corresponding location in printed patent.

Further correspondence concerning this matter should be filed and directed fo the Certificates of Correction Branch.

Legal Instrument Examiner: DENICE M CLAGGETT Phone: (703)756-5743
Certificates of Correction Branch email: CustomerServiceCoC@uspto.gov CoC Central Phone Number: (703)756-1814

If applicable, information regarding a petition under 37 CFR 1.183 should be directed to the attention of the Commissioner for Patenis
using the FAX number (677) 273-8300

U.S. Patent and Trademark Office Part of Paper No. 20221117
PTO-998 (Rev. 10/2014)

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
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PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of _ 1
PATENT NO. 1 11472632
APPLICATION NO.: 16/994 543

ISSUE DATE ©10/18/2022

INVENTOR(S) Alexander Stevens, Joseph Valinsky

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Figure 8 is replaced with the attached replacement sheet.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 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: Attention Certificate of Corrections Branch, 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.

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 13



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 (6 U.S.C. 5§52) and the Privacy Act (6 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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Electronic Patent Application Fee Transmittal

Application Number:

16994543

Filing Date:

14-Aug-2020

Title of Invention:

Material Handling System

First Named Inventor/Applicant Name:

Alexander Stevens

Filer:

Stephen Henry Eland/Julia Schultz

Attorney Docket Number:

P10808USO

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code

Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

CERTIFICATE OF CORRECTION

1811

160 160
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Description

Fee Code

Quantity

Sub-Total in

Amount USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

160
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Electronic Acknowledgement Receipt

EFS ID: 46985493
Application Number: 16994543
International Application Number:
Confirmation Number: 4292

Title of Invention:

Material Handling System

First Named Inventor/Applicant Name:

Alexander Stevens

Customer Number:

156121

Filer:

Stephen Henry Eland/Julia Schultz

Filer Authorized By:

Stephen Henry Eland

Attorney Docket Number: P10808US0
Receipt Date: 08-NOV-2022
Filing Date: 14-AUG-2020
Time Stamp: 16:52:11

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $160

RAM confirmation Number E2022A8G52562518
Deposit Account 603333
Authorized User Julia Schultz

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)

Petitioners' Exhibit 1002

IDR2A24 00N/

Exveatan O Nea
LAUICTUL V. UPTA, INU. TT I\&aUZLZF"UU0J

U.S. Patent No. 11,472,632; Page 18



37 CFR 1.19 (Document supply fees)

37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
123567
1 Transmittal Letter P1 O8O8U.SO—CE ri;of_i?rr_Dra no 1
Wlngs_ € er'p 7979425989d9562c1d40e1568030e83f7d 9|
0ea%d
Warnings:
Information:
237584
2 Request for Certificate of Correction P1 0808UI§0_C§rt_ofagorr_for_ no 2
ranngS.p b1fd9c029521b39a01d92cf169824b9708fd
163
Warnings:
Information:
1065562
3 Drawings-only black and white line P10808USO_Cert_of_Correctio o 1
draWingS n_FOrmal_DraWingS.pdf feZaea4a9da403700b087ebc460d77b9%aze
Warnings:
Information:
37894
4 Fee Worksheet (SB06) fee-info.pdf no 2
8c388fa1053098¢116cb982ee62295a4bf77
bdea
Warnings:
Information:
Total Files Size (in bytes): 1464607
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Patent No. 11472632
Application No. 16/994,543 Conf. No.: 4292
Inventors: Stevens et al
Attorney Docket No. P10808USO
Filed: August 14, 2020
For:  Material Handling System

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 CFR 1.323

A Certificate of Correction under 35 U.S.C. §255and 37 CFR 1.323 is

respectfully requested for the above-identified patent to correct Applicant’s error in

Figure 8.

Please replace Figure 8 with the replacement sheet filed herewith to correct
Applicant's error of including reference number "1300" in Figure 8 in the formal drawing
filed on August 14, 2020. As originally filed, Figure 8 included reference number “800”
not reference number “1300”. Additionally, the specification includes reference number
“800” and not reference number 1300. Therefore, the inclusion of reference number

1300 is an obvious error and replacement Figure 8 does not include any new matter.

Form PTO/SB44 is submitted along with this request, along with the fee in
accordance with 37 CFR 1.20(a). The Commissioner is authorized to charge any

additional fees due or credit any refund to Deposit Account No. 603333.

Respectfully submitted,
OPEX CORPORATION,

By_ /Stephen H. Eland/
Stephen H. Eland
PTO Registration No. 41,010
Telephone: (856) 727-1100 x5325
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PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEFPARTMENT 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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _ 1 of 1
PATENT NO. : 11472632
APPLICATION NO.: 16/994 543

ISSUE DATE : 10/18/2022

INVENTOR(S) : Alexander Stevens and Joseph Valinsky

Itis certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In Claim 11:

READS SHOULD READ

Line 11 “wherein the first storage --wherein the second storage
rack is spaced apart” rack is spaced apart—

Line 36 “wherein the first horizontal path --wherein the first horizontal
under the path is spaced apart” path under the first rack is spaced

apart--

Line 37 “from the first horizontal path -- from the second horizontal

a distance greater” path a distance greater--

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 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: Attention Certificate of Corrections Branch, 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.

Petitioners' Exhibit 1002
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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 (56 U.S.C. 552) and the Privacy Act (6 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 disclosuresto
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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Electronic Patent Application Fee Transmittal

Application Number:

16994543

Filing Date:

14-Aug-2020

Title of Invention:

Material Handling System

First Named Inventor/Applicant Name:

Alexander Stevens

Filer:

Stephen Henry Eland/Julia Schultz

Attorney Docket Number:

P10808USO

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code

Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

CERTIFICATE OF CORRECTION

1811

160 160
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Description

Fee Code

Quantity

Sub-Total in

Amount USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

160
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Electronic Acknowledgement Receipt

EFS ID: 46937926
Application Number: 16994543
International Application Number:
Confirmation Number: 4292

Title of Invention:

Material Handling System

First Named Inventor/Applicant Name:

Alexander Stevens

Customer Number:

156121

Filer:

Stephen Henry Eland/Julia Schultz

Filer Authorized By:

Stephen Henry Eland

Attorney Docket Number: P10808US0
Receipt Date: 01-NOV-2022
Filing Date: 14-AUG-2020
Time Stamp: 16:05:54

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $160

RAM confirmation Number E2022A1G07123236
Deposit Account 603333
Authorized User Julia Schultz

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
113839
1 Request for Certificate of Correction P1 0808USO_C.ertlflijz;te_of_Corr no 2
ect|0n.p d99d9c92b7edd8f634a3e70a82bac83000¢]
e84dd
Warnings:
Information:
37894
2 Fee Worksheet (SB06) fee-info.pdf no 2
932769c0784ea46520bd9822d7659e5559¢1
5cac9
Warnings:
Information:
Total Files Size (in bytes): 151733

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/994,543 10/18/2022 11472632 P10808USO 4292
156121 7590 09/28/2022
Opex Corporation

305 Commerce Dr
Moorestown, NJ 08057

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 217 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Alexander Stevens, Moorestown, NJ;
Joseph Valinsky, Moorestown, NJ;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

OPEX Corporation, Moorestown, NJ

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Receipt date: 03/15/2022 16/994,543 ~ GAU: 38655
Application Number 16994543

Filing Date 2021-08-14

INFORMATION DISCLOSURE

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

First Named Inventor | Alexander Stevens
Art Unit

Examiner Name

Aftorney Docket Number P10808USO

2 20180148259 P018-05-31 PFFABSHESING:
Change(s) E PPIied Giravelle et al.
td documen £,
/4T 3 20030185657 P003-10-02 STEFANI
6428/2022
4 D0170267452 p017.00-21  |FOMMONS
Goren et al.
5 20180037412 P018-02-08 ERE-GERPORATION™
Lgnclﬁ etal.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date sz:ument Passages or Relevant

Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

International Search Report and Written Opinion for International application No. PCT/US2020/046562 issued on
February 16, 2021.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /RYLE O LOGAN/ Date Considered 08/15/2022

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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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. |
16/994,543 08/14/2020 Alexander Stevens P10808USO 4292
156121 759 09/02/2022 | XAMINGR |
Opex Corporation
305 Commerce Dr LOGAN, KYLE O
Moorestown, NJ 08057
| ART UNIT | PAPER NUMBER |
3655
| NOTIFICATION DATE | DELIVERY MODE |
09/02/2022 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):

juliaschultz@opex.com
seland @opex.com

PTOL-90A (Rev. 04/07)
- Petitioners' Exhibit 1002
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Application No. Applicant(s)

16/994,543 Stevens et al.
Response to Rule 312 Communication Examiner Art Unit | AIA (FITF) Status
KYLE LOGAN 3655 | Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. M The amendment filed on 05 August 2022 under 37 CFR 1.312 has been considered, and has been:
a) ] entered.

b) entered as directed to matters of form not affecting the scope of the invention.

c)[J disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)
and the required fee to withdraw the application from issue.

d)J disapproved. See explanation below.
e) [J entered in part. See explanation below.

fy £J not entered because the supplemental or corrected Application Data sheet (ADS)
(J was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78;
(O did not identify the information being changed in accordance with 37 CFR 1.76(c)(2);
(J was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to
September 16, 2012).

/KYLE O LOGAN/
Primary Examiner, Art Unit 3655

U.S. Patent and Trademark Office
PTOL-271 (Rev. 08-21) Response to Rule 312 Communication Part of Paper No. 20220827
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CR TO ENTER: /R.0.L/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re the Application of Alexander Stevens et al
Application No. 16/994,543 Confirmation No. 4292
Attorney Docket No. P10808USO
Filed: August 14, 2020

For: Material Handling System

CERTIFICATE OF TRANSMISSION
| hereby certify that this Correspondence is being filed on the date
identified below with the United States Patent and Trademark Office via the EFS web
system.

August 5, 2022 {Julia Schultz /
Date of Certificate Julia Schultz

1.312 AMENDMENT AFTER ALLOWANCE
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PART B - FERS) TRANSMITTAL

Complete and send this form, togerher with applicable fee(s), by mail or fax, or via FF8-Web.

send tar Mail Sgop ISSUE FEE
Commissioner for Patents
P.{. Box 1430

Alexundria, Virginia 22313-1450

By mail,

By fux, send to: {§71)-273-2885

INSTRUCTIONS: This form should be used for ransmiting the {SSUEFER and PUBL, .(‘ATIO‘\I FEE (wi mqu;rce‘ Bloc R:, 1 through S should be compileicd where appumnatg Att

dmg the Patend, advance fmicrs and ..out
bk £ by fals ":n‘ww ST Y

further comespondence §
bedow s dinected aafiers

corre sp@ndc nce addross as

2 i P ATIDRESE” forw

correcied

CURAENT CRRRESPRNDENCE ADDRESE (Now: Use Block 1 {or any change of sddress)
196121 7598
Opex Corporation
305 Commerce Dr
Moorestown, NJ 38057

G278

Note: & certificate r,f mading can only be used for doimestic mailings of the
. . g ; < h
Frei{s) Transmittal. This cortificate cannot be used for any other accompanying
A . N A g .\ i’ el =
papers, Fach agditional paper, such as 4n a8 wnt o formal drawing, must
have its own certificate of mailing or transmission,

Certificate of Mailing or Traasmission
[ hereby certify that this Fewe(s) Transmiital is being deposited with the United
States Postal Service with sufficient postage for {irst class mail in an envelope
agdressed 1 the Mail Stop ISSURE FEE address above, or being ransimiied ©
the USPTO via EFS-Web ordwe facsunile to (3%1} 273-3885, an the date below.

Y

{Typed ur printed nanic

{Sigrateied

[ty

] APPLICATION NO. ; FILING DATE { FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO, l CONFIRMATION N I
167994 543 GRA14/2020 Alexander Sievens PLOSOSUSE 4252
TITLE OF INVENTION: Material Handling System
l SPPLN.TYPE i ENTITY STATUS I I85UE FEE DUE i PUBLICATION FEE DUE { PREV. PALID ISSUE FEE I TV AL FEES; DUt I DATE PUE !
nonprovisional UNDISCOUNTED 31200 $3.00 $05.00 $1200 AT
l EXANMINER i ART UNIT i CLASS-SUBCLASS i
LOGAN, KYLEO 3633 TW-A1 8GO0
B A T R N R N AR B by pviine on zh\ («.nu‘ (ot page, Hat
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P10808US0
Amendments to the Claims
Please amend the claims as follows:
1. (Original)A method for delivering items to storage locations and retrieving items

from storage locations, comprising the steps of:

providing a plurality of storage racks spaced apart from one another forming a
plurality of aisles, wherein each storage rack comprises a plurality of

columns and each column comprises a plurality of storage locations;

providing a plurality of delivery vehicles wherein each vehicle comprises a
horizontal drive system operable to drive the vehicle along a horizontal
surface, a vertical drive operable to drive the vehicle vertically and a
transfer mechanism operable to transfer an item between the vehicle and

one of the storage locations;
driving a first one of the vehicles to drive the first vehicle to the storage racks;

driving the first vehicle along a first path under a first one of the racks wherein the
first rack is adjacent a first one of the aisles and wherein the first path
extends in a direction parallel to the first aisle and spaced apart from the

first aisle;
turning the first vehicle while the first vehicle is under the first rack;
driving the vehicle into the first aisle;
driving the first vehicle upwardly in the aisle to a first of the storage locations;
transferring an item between the first vehicle and the first storage location;

driving the first vehicle downwardly in the aisle until the vehicle is on a horizontal

surface;

driving the first vehicle across the first aisle after the step of driving the first

vehicle downwardly; and
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driving the vehicle out from under the storage racks after the step of driving the

first vehicle across the first aisle.

(Original)The method of claim 1 wherein a plurality of vertical posts form a first
column of the first storage rack and wherein the first vehicle has a first width
extending from a first side of the first vehicle to a second side of the first vehicle
and wherein the vertical drive of the first vehicle projects outwardly from the first
side and the second side so that the vehicle has a second width corresponding to
the distance between outer edges of the vertical drive so that the second width is
greater than the first width and wherein the vertical posts of the first column are
spaced apart a distance greater than the first width and less than the second
width.

(Original)The method of claim 1 wherein a plurality of vertical tracks segments
are attached to vertical posts of the first column and wherein the step of driving
the first vehicle into the first aisle comprises aligning the vertical drive of the first

vehicle with the vertical track segments.

(Original) The method of claim 3 wherein the step of driving the first vehicle into
the aisle comprises driving a first portion of the vertical drive through the vertical
track segment and driving a second part of the vertical drive into operative

engagement with the vertical track segment.

(Original) The method of claim 1 wherein the first storage rack is formed of a
plurality of vertical posts and the first vehicle has a length and a width and the
length is greater than the width and wherein the step of driving the first vehicle
along the first path comprises driving the vehicle along a path spaced apart from

the vertical posts by a distance greater the half the length of the vehicle.

(Original) The method of claim 1 comprising the step of driving the first vehicle to
a workstation to present an item to an operator after the step of driving the first

vehicle out from under the storage racks.

3-
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7. (Original) The method of claim 1 wherein the step of driving the first vehicle
across the aisle comprises driving the first vehicle under a second of the storage

racks.

8. (Original) The method of claim 1 wherein the step of turning comprises rotating

the first vehicle about a vertical axis that extends through the first vehicle.

9. (Original) The method of claim 8 wherein the vertical axis extends through the

first path.

10.  (Previously Presented) The method of claim 1comprising the step of driving a
second of the vehicles under the first rack along a second path parallel to the first
path so that the second vehicle passes the first vehicle as the first vehicle travels

along the first path.

11.  (Currently Amended) A material handling system for delivering items to storage

locations and retrieving items from storage locations, comprising:

a first storage rack having a plurality of columns each of which comprises a
plurality of storage locations wherein the first storage rack is longitudinally

elongated;

a second storage rack having a plurality of columns each of which comprises a

plurality of storage locations wherein the second storage rack is

longitudinally elongated, wherein the ssgortest storage rack is spaced
apart from the first storage rack to provide an aisle between the first and

second storage racks;

a plurality of delivery vehicles wherein each vehicle has a length and a width and

each vehicle comprises:

a horizontal drive system operable to drive the vehicle along a horizontal

surface;

a vertical drive operable to drive the vehicle vertically; and
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a transfer mechanism operable to transfer an item between the vehicle

and one of the storage locations;

a track positioned in the aisle wherein the vertical drive is configured to

cooperate with the track to drive the vehicle vertically upwardly;

a first horizontal path that extends under the first rack in a direction parallel to the

aisle;

a second horizontal path that extends under the first rack in a direction parallel to

the aisle;

wherein the horizontal drive is configured to turn the vehicle under the first rack
by rotating the vehicle about a vertical axis that extends through the

vehicle;

wherein the storage rack comprises a plurality of vertical posts and the first and
second horizontal paths are each spaced apart from the vertical posts a

distance greater the one half the length of the vehicles;

wherein the first horizontal path under the path is spaced apart from the first

horizontal path a distance greater than the width of the vehicles.

(Original) The system of claim 11 wherein the vertical drive comprises a plurality
of rotatable elements that each rotate about a horizontal axis and wherein the
horizontal drive comprises a plurality of rotatable elements that each rotate about

a horizontal axis transverse the axes of rotation of the vertical drive elements.

(Original) The system of claim 12 wherein the plurality of vertical posts form a
first column of the first storage rack and wherein the vehicles have a first width
extending from a first side of the vehicle to a second side of the vehicle and
wherein the vertical drive of the vehicle projects outwardly from the first side and
the second side so that the vehicle has a second width corresponding to the
distance between outer edges of the vertical drive so that the second width is

greater than the first width and wherein the vertical posts of the first column are
5.
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spaced apart a distance greater than the first width and less than the second
width.

14.  (Original) The system of claim 11 wherein the track comprises drive elements
configured to cooperate with the vertical drive so that rotating the vertical drive

about a horizontal axis operates to drive the vehicle upwardly along the track.

15.  (Original) The system of claim 14 wherein the track comprises a lower section
and an upper section wherein the drive elements are spaced apart further in the

lower section then the upper section to provide gaps in the lower section.

16.  (Original) The system of claim 15 wherein the gaps are configured to facilitate the
vertical drive passing through the gaps without contacting the lower section when

the vehicle is driven past the lower section.

17.  (Currently Amended) A method for delivering items to storage locations and

retrieving items from storage locations, comprising the steps of:

providing a vehicle having a horizontal drive and a vertical drive comprising a
forward rotatable element adjacent a front end of the vehicle and a

rearward rotatable element adjacent a rear end of the vehicle;

providing a first vertical track on a first side of a first column wherein the first
vertical track has drive elements configured to cooperate with the forward

rotatable element to drive the vehicle upwardly;

second vertical track has drive elements configured to cooperate with
rearward rotatable element to drive the vehicle upwardly, wherein the
vertical drive and the first and second vertical tracks are configured so that
the vertical track impedes displacement of the vehicle along a horizontal

path when the vertical drive is rotated into a position of misalignment;

aligning the vertical drive, wherein the step of aligning comprises the steps of:
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rotating the forward rotatable element about a horizontal axis substantially
parallel with the horizontal path to align the forward rotatable

element with gaps in the first and second vertical tracks; and

rotating the rearward rotatable element about a horizontal axis
substantially parallel with the horizontal path to align the rearward

rotatable element with gaps in the first and second vertical tracks;

after the step of aligning, driving the vehicle along the horizontal path toward the
first vertical track, wherein the step of driving comprises driving the vehicle
so that the forward rotatable element passes through the gaps in the

second vertical track;

continuing to drive the vehicle along the horizontal path to position the forward
rotatable element in operative engagement with first track and the
rearward rotatable element in operative engagement with the second

track;

rotating the forward and rearward rotatable elements to drive the vehicle

upwardly toward a first storage location;
transferring a first item from the first storage location to the vehicle;
driving the vehicle down with the first item;

driving the vehicle with the first item along the horizontal path so that the

rearward rotatable element passes through gaps in the first vertical track.

18.  (Original) The method of claim 17 wherein the step of rotating the forward and
rearward rotatable elements comprises synchronously driving the forward and
rearward rotatable elements to drive the vehicle vertically upwardly while

maintaining the orientation of the vehicle relative to the horizon.

19.  (Previously Presented) The method of claim 17 comprising the step of driving the
vehicle out from under the track after the step of driving the vehicle with the first

item along a horizontal path.
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(Previously Presented) The method of claim 17 comprising the step of turning the
vehicle to a path perpendicular to the horizontal path while the vehicle is under

one of the racks.

(Previously Presented) The method of claim 17 comprising the step of driving the

vehicle with the first item to a workstation to present the first item to an operator.

(Previously Presented) The method of claim 17 wherein the step of driving the
vehicle along the horizontal path comprises driving a plurality of horizontal drive
elements about a horizontal axis that is substantially perpendicular to the

horizontal path.

(Original) A method for delivering items to storage locations and retrieving items

from storage locations, comprising the steps of:

providing a plurality of storage racks spaced apart from one another forming a
plurality of aisles, wherein each storage rack comprises a plurality of

columns and each column comprises a plurality of storage locations;

providing a plurality of delivery vehicles wherein each vehicle comprises a
horizontal drive system operable to drive the vehicle along a horizontal
surface, a vertical drive operable to drive the vehicle vertically and a
transfer mechanism operable to transfer an item between the vehicle and

one of the storage locations;

driving a first of the vehicle under one or more of the storage racks along a path
that crosses one or more aisle, wherein the step of driving the first vehicle
includes driving the first vehicle into a first of the columns in a first of the

aisles;

driving the first vehicle vertically upwardly within the first aisle until the first

vehicle is adjacent a first of the storage locations;
transferring an item from the first storage location to the first vehicle;

driving the first vehicle vertically downwardly within the first aisle;
-8-
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driving the vehicle out of the first aisle via a path that extends under at least one

of the storage racks.

(Original) The method of claim 23 wherein the path includes a portion passing

under one of the racks and extending parallel to one of the aisles.

(Currently Amended) The method of claim 24 comprising the step of driving a
second of the vehicles past the first vehicle under the one rack as the first vehicle

is driven along the portion of the path under the one of the racks.

(Previously Presented) The method of claim 23 comprising the step of turning the
vehicle while the vehicle is under one of the racks, wherein the step of turning
comprises turning the venhicle to align the vehicle with a path perpendicular to the

first aisle.

(Original) The method of claim 26 wherein the step of turning the vehicle

comprises rotating the vehicle about a vertical axis passing through the vehicle.
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REMARKS

In a Notice of Allowance dated June 27, 2022, the Examiner allowed the claims
pending in this application. Applicant requests that the Examiner enter the current
amendment to claims 11, 17, and 25 to fix minor typographical errors. Since the
amendments do not broaden the claims and do not require further examination,
Applicant believes that the amendments are proper. Although the claims as allowed are
clear and definite as required by §112, upon review after allowance, Applicant believes

that these amendments provide further clarity of the recited structure.

In light of the foregoing, Applicant requests entry of this amendment. The
Examiner is encouraged to contact Applicant’s undersigned attorney by telephone if the
Examiner believes that there are issues that would prevent the entry of this amendment.

Respectfully submitted,
OPEX Corporation, Applicant

August 5, 2022 By __ /Stephen Eland/

Date Stephen Eland
PTO Registration No. 41,010
Telephone: (856) 727-1100 x5325
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Application No.

16994543

Applicant(s)

Examiner
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d) [J disapproved. See explanation below.
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Publishing Division

Office of Data Management
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by the applicant, and m::i‘u(:ima; pags counts, where app -t serves as evidence of receipt sirmilar to a Fost Card, as
describbed in MPEPRP 50

Now ﬁpg}iﬁcaiians Under 38 LE.G. 11

kan s beng fled and the application includes tha necessary compaonents for filing date (see 37 CFR 1 .5853(bd
and VFCP %Gh ,a F;qu Recelpt (37 CFR 1.54) will ba issued in dus courss and the dale shown on this Acknowledgement
Raceint will establish the filing dalds of the application

\
H

7

National Stage of an International Application under 38 UE.C. 381

H g Hmely subrnission 1o enter the national stage of an infermational application s mmp fant with the conditions o 35 .80
371 and other applicable requirernanis a Form FOT/DO/EDB03 indicat f e application as a national stag
submigsion under 33 1L.5.C. 371 will be issued in addition o the Fiing Recsipt, | kﬁ LourssE.

New International Application Flled with the USPTO as 2 Recsiving Offics

H{ a new international ao{- Hoation is being Hled and the infernational application includes the n QY COMDONE

international filing date {see PUT Article 11 and MPER 1819), a Notification of the Internationad Application Number and of tha

International insraq Sa-:‘.‘ Form PCT/RO/TOR) will he issuad in due course, subjact o prescrintions concerning national segurily,
of

and the date shown on this Acknowledgement Receipl will esiablish the iternational filing dale of the applivation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of Alexander Stevens et al

Application No. 16/994,543 Confirmation No. 4292
Attorney Docket No. P0O6808USO

Filed: August 14, 2020

For:  Material Handling System

CERTIFICATE OF TRANSMISSION
| hereby certify that this Correspondence is being filed on the date
identified below with the United States Patent and Trademark Office via the EFS web

system.
July 14, 2022 {Julia Schultz /
Date of Certificate Julia Schultz

Response to Notice to File Corrected Application
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In the Specification:

Please amend the specification by replacing paragraph [0038] with the following paragraph:

[0038] FIG. 10is an enlarged fragmentary side elevational view of the aisle illustrated in FIG.

PR A .
RIS REOTLY

SAERG
LTy
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REMARKS

This amendment is in response to the notice dated July 12, 2022, and the

amendment simply corrects the typographical error in the description of Figure 10.

Respectfully submitted,

OPEX CORPORATION, Applicant

By_ /Stephen H. Eland/
Stephen H. Eland
PTO Registration No. 41,010
Telephone: (856) 727-1100 x5325
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addreys: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1430

WAWW,USPLO, gy

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR l ATTORNEY DOCKET NO CONFIRMATION NO.
16/994,543 08/14 2020 Alexander Stevens P10O80ZUSO 4292
156121 7590 07 122022 I EXAMINER |
Opex Corporation
305 Commerce Dr LOGAN, KYLE O

Moorestown, NJ 08057

I ART UNIT | PAPER NUMBER

3655

I NOTIFICATION DATE | DELIVERY MODE |

47/12/2022 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):

seland({@opex.com
juliaschultzgiopex.com

PTOL-90A (Rev. 04 07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 16994543
Applicant : Stevens
Filing Date : 08/14/2020
Date Mailed : 07/12/2022

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Midel Geronimo/
Publication Branch

Office of Data Management
(571) 272-4200
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Application No. 16994543
IDENTIFICATION OF SPECIFICATION/DRAWING INCONSISTENCIES

On Page 7 of the specification there is a brief description of FIG. 13A, but the drawings filed 08/14/2020
do not include a drawing with that designation. Applicant must respond either by supplying the omitted
drawing or by amending the specification to remove all references to that drawing.

|:| The drawings filed include FIG. , but the specification's brief description of the drawings does not
describe a drawing with that designation. Applicant must respond either by amending the specification to
add a brief description of that drawing or by correcting the drawings to remove the drawing in question.

|:| In the utility application, drawings are present in the application and are referred to in the detailed
description of the invention, but the specification does not contain a brief description of the several views
as required by 37 CFR 1.74 and 37 CFR 1.77(b)(9).

|:| The design application does not contain a description of the figure or figures of the drawing as required
by 37 CFR 1.153(a) and 37 CFR 1.154(b)(4).

[]

In the plant application, the specification does not contain a brief description of the drawing as required
by 37 CFR 1.163(c)(8).

|:| Page of the specification refers to FIG. , but no drawing with that designation is described in the brief
description of the drawings and no drawing with that designation is present in the application. Applicant
must respond either by amending the specification to remove all references to that drawing, or by
supplying that drawing and amending the specification to add a brief description of it.

|:| In the reissue application, FIG. , is labeled as “New” but is not described in the reissue specification’s
brief description of the drawings. Applicant must respond by amending the reissue specification’s brief
description of the drawings to add a brief description of the new drawing.

OTHER:

COMMENTS:

(1 [
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(REPLACEMENT SHEETS)
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(REPLACEMENT SHEETS)
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IN THE UNITED STATES PATENT AND TRADEMARK
OFFICE

In the Application of Stevens et

Application No. 16/994,543 Confirmation No. 429
Attorney Docket No. P10808USO

Filed: August 14, 2020

For: MATERIAL HANDLING SYSTEM

CERTIFICATE OF TRANSMISSION
| hereby certify that this Correspondence is being filed on the date
identified below with the United States Patent and Trademark Office via the EFS

web system.
June 28, 2022 /Julia Schultz/
Date of Certificate Julia Schultz

SUBMISSION OF FORMAL DRAWINGS
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In The Drawings

Please replace Figures 1-12 with the eleven (11) sheets of formal drawings filed

herewith.
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REMARKS
Applicant is submitting formal drawings in the form of eleven (11) replacement
sheets of drawings. There is no new material in the formal drawings. Accordingly,

Applicant requests entry of the amendment to the drawings.

Respectfully submitted,

OPEX CORPORATION, Applicant
By /Stephen Eland/
Stephen H. Eland
PTO Registration No. 41,010
Telephone: (856) 727-1100
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Page 1 of 2

UNITED STATES
PATENT ANDR TRADEMARK OFFICE e le«w.uspto;gm:

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
16/994,543 06/29/2022 09:25:11 AM ET P10808USO

Title of Invention
Material Handling System

Application Information

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

CONFIRMATION # 4292 FILED BY Julia Schultz
PATENT CENTER # 60747730 FILING DATE  08/14/2020
CUSTOMER # 156121 FIRST NAMED Alexander Stevens
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Stephen Eland
ADDRESS

Documents TOTAL DOCUMENTS: 2
DOCUMERNTY PAGES  DESCRIPTION SITE (KR
P1O80BUSE _Formal drawing 3 Drawings-only dlack and white 106 KB
s _Response.pdi fine drawings

F10808USE_Formal_Dvawing 1 Drawings-onty black and white 1438 KB
q.pdi ine drawings

Warmning: The PDEF file conlains mullipls lavers and must be flatiened prior (o submission.
Documents submitied with multiple layers will be flattened by the USPTO when
converied o an image. Lavers marked as "invisible” will be ot during convearsion.

Digest

DOCUMENT MESSAGE DHGESTISHA-ME)
Petitioners' Exhibit 1002
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Page 2 of 2

F10808USE_Formal_drawings_ SO6CCE21E0E1EEST7IBACFZBEE137AOCEEFAZCSTCB1835E3103
Hesponse. pdi 3E544D1ET7400FEF DT TF4BADOOB4EREED T RRCDEDAZDD4
L0407 BRE7E00T 4422088 4AR4021

F1O808USE_Formal_Drawings. BDO44E3DB160ECDSCE166B67S1BCE24B7061ECEIBFATICDED
i SEF7ASSTEEER3934E002784830230870341 8441 0481 FOO2C3R0
EOASOTR082340817381CABDSCERBAD

y

This Acknowledgement Receipl evidences receipt on i“e noted date by the USPTO of the indicated documents, characterized
by the applicant, and Including pags counts, where sppiicabla, It serves as evidence of recept simiar 1o a Post Card, as
described in MPEPR 50

New Applications Under 35 U.8.0. T

# a new application is heng fled and tha aminsmn includes tha necassary componants for filing date {see 37 CFR 1.83(h-{dh
and MPEP 508}, a Filing Receipt (37 CFR 1.54) wili ba issued in dus coursg and the date shown on this Acknowledgaemeant
Hacaint will estabiish ths filing date of the application

National Stage of an international Application under 38 US.C. 371

i a timely subrmission fo enter the national stage of an inlernational application is compliant with the conditions o 35 .80
371 and other applicables requirementds a Form PCT/RGESDSBES ind -a,:;-.i:m;; accaptance of tha application as a nalivnal stage
submission under 35 1L.5.C. 371 will be issusad Recsipt, in dus course

n addition 0 the Fing He

Now International Application Fllad with the USPTO as a Recelving Qffies

H# a new intermalional application s baing e and the international application includes the nacassary componants for an
international filing date (see PUT Article 11 and MPEP {810}, & Notification of the infernational Application Number and of the
International Filing Date (Form PCT/RO/TOS) will he issued in due course, subject 1o preserintions concerning national securily,
and the date shown on this Acknowledgement Receipl will esiablish the iternational filing dale of the applivation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
156121 7590 06/27/2022
Opex Corporation LOGAN,KYLE O
305 Commerce Dr
Moorestown, NJ 08057 | ART UNIT PAPER NUMBER |
3655
DATE MAILED: 06/27/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/994,543 08/14/2020 Alexander Stevens P10808USO 4292

TITLE OF INVENTION: Material Handling System

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 09/27/2022

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

156121 7590 06/27/2022 Certificate of Mailing or Transmission
OpCX Corporation 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
305 Commerce Dr addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Moorestown, NJ 08057 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

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

16/994,543 08/14/2020 Alexander Stevens P10808USO 4292

TITLE OF INVENTION: Material Handling System

| 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 09/27/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LOGAN, KYLE O 3655 700-218000
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

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

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

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
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: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

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

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

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date

Typed or printed name Registration No.
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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.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/994,543 08/14/2020 Alexander Stevens P10808USO 4292
| EXAMINER |
156121 7590 06/27/2022
Opex Corporation LOGAN,KYLE O
305 Commerce Dr
Moorestown, NJ 08057 | ART UNIT PAPER NUMBER |

3655

DATE MAILED: 06/27/2022

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.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.
8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection orRetitionérstt&xhibit 1002
9. A record from this system of records may be disclosed, as a routine use, tExdfedevalOfiaic;, NoldPR2824-00850
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Application No. Applicant(s)
; . 16/994,543 Stevens et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
KYLE LOGAN 3655 Yes

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

1.} This communication is responsive to 10/20/20.
[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 1-27 . As aresult of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

2.} Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 3/15/22.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (3 Other .

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

/KYLE O LOGAN/
Primary Examiner, Art Unit 3655

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220614
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Application/Control Number: 16/994,543 Page 2
Art Unit: 3655

DETAILED ACTION

Motice of Pre-Al4 or AlIA Bigtus

1. The present application is being examined under the first o Bile provisions of the
Ala
2. it the event the delermination of the siatus of the application as subject io AIA 35

U.5.C 886 102 and 103 is incorrect, any correction of the statutory basis for the rejection
will not be considered a new ground of rejection if the prior art relied upon, and the

rationale supporting the rejection, would De the same under either siatus.

Background
3. The claim amendments in the Applicant’s Preliminary Amendmer, filed on
10/20/20 have been entered.
4. According {o the Amendmant, claims 1-27 are pending. Claims 10, 18-22, and

28 have bean amended.

Aflowable Subject Matter
5. Claimsg 1-27 are gllowed,
&. The following is the examiner's statement of reasons for allowance! independent
claim 1 is on a method for delivering lems 10 storage locations and retrieving tems from
storage locations and recites, i part, “driving the first vehicle along & first path under a
first one of the racks wherein the first rack is adjacent g first one of the aisles and

wherein the tirst path extends in a direction paraliel 1o the first aisle and spaced aparnt

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 81



Application/Control Number: 16/994,543 Page 3
Art Unit: 3655

from the first aisle; twming the first vehicle while the first vehicle s under the first rack;
driving the vehicle into the first aisle; driving the first vehicle upwardiy inthe aigle o g
first of the storage locgtions ... driving the first vehicle downwardly in the aisle until the
vehicle is on g horizontal surface; driving the first vehicle across the livst aisle after the
siep of driving the first vehicle downwardly; and driving the vehicle out from under the
storage racks afler the step of driving the first vehicle across the first gisle”

7. Thesze limitations either individually or in combination when considering the claim
as a whole were nol found in the prior art. The closest prior art is US Pub. No.
2019/0270588 1o Ofe of &l which discloses an automated warshousing system
including storage unit transporters configured 1o travel path beneath multilevel racking
systems in a linear travel path extending along the warehouse floor and configured to
transport mobile storage units within, into, and out of multilevel racking system aisles.
However, Offo does not teach or suggest, for example, the steps of driving transporters
vpwardly, downwardly, and across siorage aisles when storing or reirieving Hems from
storage. Therefore, clgim 1 iz gllowable g5 well az claims 2-10 depending therefrom.
2. Secondly, independent claims 11, 17, and 23 are allowable as each one recites
claim features similar [0 those above in claim 1. Claims 12-18, 18-22 and 24-27 are
altowable ag they depend from claims 11, 17, and 23 reapectively.

8. 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.”
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Application/Control Number: 16/994,543 Page 4
Art Unit: 3655

Conciusion
0. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KYLE LOGAN whose telephone number is (571)270-
7769. The examiner can normally be reached M-F, 9-5P.
1. 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

A E T ARANAT E I IVERY SN LR O T e A Y e ey
PN I AARANN e RN I R IR TV e T e Yoty D
(AlR) at HiEnsawwnn usoio oy inlaniawnragties.

12, If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, CHARLES FOX can be reached on (571) 272-6923. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.
13.  Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/KYLE O LOGAN/
Primary Examiner, Art Unit 3655
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Notice of Referernces Cited

Application/Control No.

Applicant(s)/Patent Under

16/994,543 Reexamination
Stevens et al.
Examiner Art Unit
KYLE LOGAN 3655 Page 1 of 1

U.S. PATENT DOCUMENTS

Coumgoggg;i:ﬁgbgjzi; Code MI\/ID- ?}iYY Name CPC Classification US Classification
A | US-10952533-B2 03-2021 Lert, Jr.; John G. A47B47/0091 11
B | US-20180037412-A1 02-2018 Lynch; Christopher B65G1/00 11
C | US-11142398-B2 10-2021 Lert, Jr.; John G. B65G1/0478 11
D | US-20180148259-A1 05-2018 GRAVELLE; Scott B65G1/0464 11
E | US-20170267452-A1 09-2017 GOREN; Elram B65G1/0492 11
F | US-10435241-B2 10-2019 Lert; John B65G1/0478 11
G | US-20210090001-A1 03-2021 Glass; Guy B65G1/0407 11
H | US-20190270588-A1 09-2019 Otto; Matthew J. B65G1/0485 11
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
Coumgogggf,\:ﬁgbgjzi; Code MI\/ID- ?}s(YY Country Name CPC Classification
N
0]
P
Q
R
S
T
NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
W
X

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

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20220614
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢994 543 Stevens et al.
H “ ““H Examiner Art Unit
KYLE LOGAN 3655
CPC
Symbol Type Version
B65G 1 1375 F 2013-01-01
B65G 1 0492 | 2013-01-01
B65G 1 065 | 2013-01-01
B65G 1 1373 | 2013-01-01
G06Q 10 087 | 2013-01-01
B65G 1 0471 | 2013-01-01
B65G 1 10 | 2013-01-01
B65G 1 1378 | 2013-01-01
G05D 1 0027 | 2013-01-01
B25J 9 1687 | 2013-01-01
B65G 1 1371 | 2013-01-01
B65G 1 1376 | 2013-01-01
G05D 2201 0216 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 27
/KYLE O LOGAN/ 15 June 2022 ) . -
Primary Examiner, Art Unit 3655 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20220614
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢994 543 Stevens o al.
H “ ““H Examiner Art Unit
KYLE LOGAN 3655
INTERNATIONAL CLASSIFICATION
CLAIMED
B65G 137
NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 27
/KYLE O LOGAN/ 15 June 2022 . . -
Primary Examiner, Art Unit 3655 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office Part of Paper No.: 20220614
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/994,543 Stevens et al.
Examiner Art Unit
KYLE LOGAN 3655

Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. ([J R.1.47

CLAIMS

Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
1 10 19
2 11 20
3 12 21
4 13 22
5 14 23
6 15 24
7 16 25
8 17 26
9 18 27

Primary Examiner, Art Unit 3655
(Primary Examiner)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 27
/KYLE O LOGAN/ 15 June 2022

O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20220614
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/994,543 Stevens et al.
T Y
KYLE LOGAN 3655

CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
B65G1/1375 B65G1/0471 B65G1/0492 B65G1/065 B65G1/10 KOL
B65G1/1373 06/15/2022
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
Conducted Inventor and Assignee Search 06/15/2022 KOL
Conducted Combo Class/Text Search 06/15/2022 KOL
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
See USPAT Printout 06/15/2022 KOL
. Petitioners' Exhibijt 1002
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Index of Claims | 6904 543 Stevens et al.
H“m “ “H “““‘ m ““ e s
KYLE LOGAN 3655
v | Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
Claims renumbered in the same order as presented by applicant O cpPA O 1.D. (J R.1.47
CLAIM DATE
Final Original | 06/15/2022

NINININININININ| =22 -
N 1S3 133 BN 1T 1] e 1Y P 1) B P R I ) 1 N = d e Bl i Sl Rl K L]

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20220614
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PE2E SEARCH - Search History (Prior Art)

06/15/2022 11:44:41 AM
Workspace: Untitied Case

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 1 16/994543 (US-PGPUB; USPAT) |OR ON ON 2022/06/14
03:16 PM

L2 3195 B65G1/1375 (US-PGPUB; USPAT) |OR ON ON 2022/06/15
B65G1/0471 10:26 AM
B65G1/0492
B65G1/065 B65G1/10
B65G1/1373

L3 2040 700/218 (US-PGPUB; USPAT) |OR ON ON 2022/06/15

10:27 AM

L4 110 ( OPEX NEAR1 ( (US-PGPUB; USPAT) |OR ON ON 2022/06/15
CORPORATION CORP 10:28 AM
)).AS.

L6 56 (("STEVENS") near3 | (US-PGPUB; USPAT) [OR ON ON 2022/06/15
("Alexander")) OR 10:31 AM
(("VALINSKY") near3
("Joseph™)).INV.

L7 10 ("10040632"|"10435241 | (US-PGPUB; USPAT) |OR ON ON 2022/06/15
"|"10435242"|"1095253 10:31 AM
3"["11142398"|"200301
85657"|"20070065258"|
"20170267452"|"20180
037412"|"20180148259
").PN.

L8 344 (transporter robot$2 (US-PGPUB; USPAT) |OR ON ON 2022/06/15
bot rover mobile near1 11:00 AM
drive autonomous
self$1driv$3
driver$1less unmanned
automated near1
guided AGV T3V MDU )
near3 (( under
underneath below
bottom ) near3 ( storage
rack ))

L9 73 L8 AND (L1 L2L3L4 |[|(US-PGPUB; USPAT) [OR ON ON 2022/06/15
L5L6L7) 11:02 AM

L10 101 (transporter robot$2 (US-PGPUB; USPAT) |OR ON ON 2022/06/15
bot rover mobile near1 11:37 AM
drive autonomous
self$1driv$3
driver$1less unmanned
automated near1
guided AGV T3V MDU )
near3 (( under
underneath below
bottom ) near3 rack )

L11 8 ((US-10952533-B2 OR |(US-PGPUB; USPAT; [OR ON ON 2022/06/15
US-11142398-B2 OR  |USOCR; FIT (AU, AP, 11:44 AM
US-10435241-B2).did. |AT, CA, CH, CN, DD,

AND USPT.dbnm.) OR |DE, EA, EP, ES, FR,
Petittoners Exhibit~1002
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((US-20180037412-A1
OR US-20180148259-
A1 OR US-
20170267452-A1 OR
US-20210090001-A1
OR US-20190270588-
A1).did. AND
PGPB.dbnm.)

GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

PE2E SEARCH - Search History (Interference)

fulfillment pick$3
warehouse ) WITH (
transporter robot$2 bot
rover mobile near1

drive autonomous
self$1driv3
driver$1less unmanned
automated near1
guided AGV T3V MDU )
near3 (( under
underneath below
bottom ) near3 ( storage
rack )) WITH (
transfer$4 pick$3
plac$3 stor$3 retriev$3
) near3 (article item
object product case box
tote bin container)
WITH ( vertical$2
downward$2 ) near3 (
transporter robot$2 bot
rover mobile near1

drive autonomous
self$1driv3
driver$1less unmanned
automated near1
guided AGV T3V MDU )
near3 (rack aisle
column row )).CLM.

Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 0 (( storage near3 (USPAT) OR ON ON 2022/06/15
retriev$3 order neart 11:44 AM

06/15/2022 11:44:41 AM
Workspace: Untitied Case
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Application No: 16/ 994,5 43

Foreign Priority claimed: O Yes ®No
35 USC 119 (a-d) conditions met: D Yes No D Met After Allowance
Verified and Acknowledged: /KYLE O LOGAN/ |
Examiner's Signature Initials
Title: |Material Handling System
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
08/14/2020 700 3655 P10808USO
RULE
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UNITED STATES
FILING FEE RECEIVED

$3,000
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Receipt date:

Doc code: IDS

Dec description: Information Disclosure Statement (IDS) Filed

03/15/2022

16/9%4,543 - GAU: 38355

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEFARTMENT 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.

INFORMATION DISCLOSURE

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

Application Number 16994543

Filing Date P021-08-14

First Named Inventor |Jlexander Stevens

Art Unit

Examiner Name

Aftorney Docket Number P10808USD

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 10040632 P018-08-07 | ERT, JR.
2 10435241 D019-10-08 | ERT, JR.
3 10435242 P019-10-08 | ERT, JR.
4 10952533 P021-03-23 | ERT, JR.
5 11142398 P021-10-12 | ERT, JR.

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

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 0070065258 P007-03-22 BENEDICT

EFS Web 2.1.17
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Receipt date: 03/15/2022 16/994,543 ~ GAU: 38655
Application Number 16994543

Filing Date 2021-08-14

INFORMATION DISCLOSURE

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

First Named Inventor | Alexander Stevens
Art Unit

Examiner Name

Aftorney Docket Number P10808USO

2 D0180148259 p018-0531  |ATTABOTICS INC.

3 D0030185657 b003-10-02  |STEFANI

4 D0170267452 D017-09-21 E%‘f'MONSENSE ROBOTICS
5 D0180037412 D018-0208  |foPEX CORPORATION

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date sz:ument Passages or Relevant

Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

International Search Report and Written Opinion for International application No. PCT/US2020/046562 issued on
February 16, 2021.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /RYLE O LOGAN/ Date Considered 08/15/2022

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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Receipt date: 03/15/2022 16/994,543 ~ GAU: 38655
Application Number 16994543

Filing Date 2021-08-14

INFORMATION DISCLOSURE

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

First Named Inventor | Alexander Stevens
Art Unit

Examiner Name

Aftorney Docket Number P10808USO

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

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 03/15/2022 16/994,543 ~ GAU: 38655
Application Number 16994543

Filing Date 2021-08-14

INFORMATION DISCLOSURE

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

First Named Inventor | Alexander Stevens
Art Unit

Examiner Name

Aftorney Docket Number P10808USO

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature {Stephen Eland/ Date (YYYY-MM-DD) 2022-03-15
Name/Print Stephen H. Eland Registration Number 41010

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 03/15/2022 16/9%4,543 - GAU: 38355

Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

Dec description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. 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 contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

16994543

Filing Date

2021-08-14

First Named Inventor

Plexander Stevens

Art Unit

Examiner Name

Aftorney Docket Number

P10808US0

U.S.PATENTS

Remove

Pages,Columns,Lines where

E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear

1 10040632 P018-08-07 | ERT, JR.

2 10435241 P019-10-08 | ERT, JR.

3 10435242 P019-10-08 | ERT, JR.

4 10952533 P021-03-23 | ERT, JR.

5 11142398 P021-10-12 | ERT, JR.

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

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0070065258 PO07-03-22 BENEDICT

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

16994543

Filing Date

2021-08-14

First Named Inventor

Alexander Stevens

Art Unit

Examiner Name

Aftorney Docket Number

P10808USO

2 P0180148259 b018-0531  |TTABOTICS INC.

3 D0030185657 b003-10-02  ||STEFANI

4 D0170267452 D017-09-21 E%‘_"MONSENSE ROBOTICS
5 D0180037412 p018-0208  |fOPEX CORPORATION

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document .
Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner| Cite S : . ' 5
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T

publisher, city and/or country where published.

February 16, 2021.

International Search Report and Written Opinion for International application No. PCT/US2020/046562 issuad on

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

EXAMINER SIGNATURE

Examiner Signature

Date Considered

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

EFS Web 2.1.17
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Application Number 16994543

Filing Date 2021-08-14

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Alexander Stevens
Art Unit

Examiner Name

Aftorney Docket Number P10808USO

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

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16994543

Filing Date 2021-08-14

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Alexander Stevens

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

Examiner Name

Aftorney Docket Number P10808USO

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature {Stephen Eland/ Date (YYYY-MM-DD) 2022-03-15
Name/Print Stephen H. Eland Registration Number 41010

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

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

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

1.

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

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

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

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

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

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

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

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

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

Prom the INTERNATIONAL SEARCHING AUTHORITY

To: STEFPHEN H. ELAND E {frﬁ
305 COMMERCE DRIVE

MOORESTOWN, N.J 08057
© NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OFINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rale 44.1)

Bate of maiting

f‘e‘c‘(:}.\'i;ﬂﬂ}::‘!k{ﬁ‘w;% 16 FEE Z@E@

Applicant’s or agent’s file reference :
. FOR FURTHER ACTION  See paragraphs 1 and 4 below

POSHO8WO00
International application No. o intenational filing date
dainonthveart .
PCTUS2020/046562 (Hasfrionityec 14 August 2020
Applicant
PP OPEX CORPORATION

ifed (s the intornaiional search report and the written opinion of the International Searching
shed aud are tansriitted herewith,

Filing of amendmenis snd séatement under Avdicle 1%

The appheant is entitled, i he so wishes, fo amend the claims of the fnternationa application (see Rule 46):

Aubority have best ssl

Wheuw? The time linit for fillng such amendments is normally two months from the date of ransmitial of the intermational
search report.
How? Divectly to the Infernational Bureay preferably through «PCT, or on paper to: .
The Internationsl Burcau of WIPO, 34, chemin des Colombettes, 1211 Geneva 20, Switzeriand
Facsimile No.o +41 22 338 82 70}
For more detailed instruciions, see the POT dpnifcant s Guide, International Phase, paragraphs 9.004 - 9.011,
2. D The applicent iz hersby notified that no international seavch report will be esiablished and that the declaration wnder
Article 17{2){a} to that effect and the written opinion of the International Searching Autherity are teansmitied herswith,
3 :j With regard to any profest against pavment of (an) additional fee(s) under Rule 40.2, the applicant is notifisd that:
[j ihe profed tuesther with the desizion thereon fwe been irapsraitied to the Tntsnatiesns) Barens tngether with any yequest
i Jorveped ta fonteol botlt i grotest wd the desinion Seomn o ducdusignsted Difees
st docizion has baow made yob on the protesty i spplicant oiil benotificd as soow as 3 Sovizn is made,

. Reminders

£

The applicant may submit comments on an informal basis on the wrilten spinion of {he Internstional Searching Authority to
the International Burean, These comments will be made available to the public after international publication. The Interpational
Bureay will send a copy of such comments o all designated Ofices unless an infernational preliminary examination report has
been or is 1o be established.

Sherily afier the expiration of 18 menthy from the prierity date, the international application will be published by the
International Bureaw. Ifthe applicant wishes o avoid or posipone publication, s notics of withdrawal of the international application,
or of the priovity claim, must reach the International Bureaw before the complstion of the technical preparations for international
publication (Rules #0his.1 and 90845.3).

Within {9 months from the priority date, but only in respect of some designated Ofices, a demand for internations! preliminary
examination must be filed if the applicant wishes o posipone the entry into the national phase until 38 months from the priovity
dafe (in some Offices even later); otherwise, the applicant must, withis 20 menths from the priority date, perform the preseribed
sots for emtry into the national phase before those designated Offices. In vespect of other designated Offices, the time Benit of
34 wonths {or later) will apply even if no demand is filed within 19 months. For details about the applicable time Hmits, Office

by Office, see www.wips. int/petenitextsitime_Hmits himl and the PCT Applicant s Guide, National Chapters,

Within 22 months from the priority date, the applivant may reguest that s supplementary internationsf seareh be earried out
by a diffevent International Searching Authorily that offers this service (Rule 45845.1). The procedure for requesting supplementary
international seavch is described in the POT dpnlicant s Guide, Internatinnal Phase, parsgraphs & (-8 032,

Mame and mailing address of the ISAATS Authorized officer
Mall Stop POT, attn: IS&AUS

Commissioner for Patants

2,0, Box 1458, Alexandria, VA 2231314580

Facsimife Ma, 5712738300 Telephone No. PCT Helpdesk: 571-272-4306

Form POT/ASAL20 revised Jamuary 20190

Blaine K. Copenhsaver
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PATENT COQUPERATION TREATY

‘§‘§ {“&'Fg“i
INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44}

Applisant’s or agent’s fils reference FOR FURTHER ACTION
POGSIBWOG see Form PUT/SA/220 38 well as, where applicable, ltem § below,
International application No, Intemational filing date (daymondiyear) (Barliest) Priority Date (dapfmomhyear)
PCTAIS20204046862 14 August 2020 14 August 2019
Appiicm)t“
GREX CORPORATION

This infernational search vaport has been prepased by this International Searching Authority and is transinitted to the spplicant according
to Article 18, A copy is being transmitted to the International Bureau.

£, Basis of the report

5. With regard to the lungusge, the international seaseh was cartied out on the basis of
@ ihe intemational application in the language in which it was filed.

E:] a transtation O iy Byemmationyd spplication it which is the language of
a transiation funished for the purposes of internutional sesrid {Rules B3 and 33.1¢0)).

. m This intemational scarch report hias been cstablished talding ints account the rectification of an obvious mistake authovized
by or motified 1o this Authority under Rule 51 (Rule 43.68is(a)).

o

C. m With regard to any nuclestide andfor amino acid sequence disclosed in the international application, see Box No. L
2. {XE Certain claims were found unsearchable (ses Bax No. If).

Eﬁ Uity of invention is acking {see Box Neo. Hi}

L2

4. With regard to the title,
EX} the text is approved as submitted by the applicant.
D the text has been established by this Authority to read ss lollows:

3. With regard to the abstract,
the fext is approved as submitied by the applicant.
Q the text has been sstablished, acvarding to Ruls 38.2, by this Asthuority as i€ apprars 3o No. IV, The appcant way,
within one montl T the date oftiling of this intemwational ssutch report, submit tonnnents o this Authirity.
&, With regard to the drawings,
a. the figure of the drawings to be published with the abatract is Figure No._ !
38 suggested by the applicant,
{:} as selected by this Authority, becauss the applicant failed to suggest a figure,

Q as selected by this Authority, because this figure beiter characterizes the invention.

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

Fowm POTASA/I0 (first sheet) (uly 2019)
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INTERNATIONAL SEARCH REPORTY International application No.

POTAIS2020/046562

Box Mo, I¥ Observations where cortain claims were found unsearchable (Continvation of item 3 of fivst sheed}

This infernations] search report las not been esishlished in respect of certain claims under Article 17(2){() for the fallowiny reasons:

i, D Claims Nos.; . .
beosuse they selate to suldoot matter not required 10 be searched by this Authority, nareely:

2 m {latms Nog.:

becguse they refate to paris of the intemnational application that do not comply with the preseridbed reguirereents to such an
oxtent that no meaningful international scarch can be carrisd out, specifieally:

Claims Nos.: 20-22
havause they are depondent claims and are not drafied in acoordance with the second and third sentences of Rule 6.4{a).

24

Box No. 31 QObservations wheove unity of invention is Iacking {Continuation of iten 3 of Brut shest}

- This International Searching Authority found multiple Inventions in this intarmational appiication, as follows:

Sae axlra shasi{s).

1. Eﬁ As all required additional search faes were timely paid by the applivant, this international search report covers alf searchable
claims,

m

As ol searchable claims could be searched without effor justilying additional fees, this Authority did not invite payment of
additional foes.

3 EE Asg only some of the soquired additional search fins were timely prid by the appliosnt, this inlernational search report sovers
only those clairas o wlidehy fuas werspatd, speaifvally claims Mos.;

4. B M segnived additionsh sescch oo were tinely patd by the applicsnt., Consequently, this intemational search roport ia restricted
i she fvention first mentioned 8 e s it i3 covered by dsiing Nos.:

Remark on Protest Ew} The additional search fees were accompanied by the applicant’s protest and, where applicabls, the
payment of 4 protest fee,
E E The additional seavch fees were accompanied by the applicant’s profes! but the applicable protest
e e was not paid within the time Hmit specified in the invitation.

No protest sccompanied the payment of additional search fees.

Form PCTASAZLG {continuation of fivst sheet {(2)) (uly 2019)
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INTERNATIONAL SEARCH REPORT ntemationat appiioation Mo,
PCTIS2020/046582

A, CLASSIFICATION OF SUBJECT MATTER

[PC(8) - BB5G 1/04; BESG 1/00, 885G 1/02; BESG 1106, BESG 1/12; BABG 1137 (2020.01}

CRC - BBSG 1/0482; BESG 1/00; BESG /02, BBEG 1/04; BE5S 1/0407; BBEG 1/0414; BE5CG 1/06;
BE5G 1/085; BEEG 1/12; B65G 1137 (2020.08)

According to International Patent Classification IPC) or fo both national classification and IPC

B, PFIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols}

sae Search History documasnt

Documentation searched other than minimum documentation to the extent that such documents are included {n the fislds searched

see Search Histary document

Elsotronic data base consulted during the international scarch (neme of data base and, whars practicable, search lerms used)
sae Search History document
C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with fndication, where appropriate, of the relevant passages Relevant to claim No,
X US 2007/00685258 At (BEE\EDCT ;*.E ai) 22 March 2007 {22.03.2007) entive document ) 1-14, 17-18, 253-27
v 15,16
Y LS 2018/0148258 A1 (ATTABOTICS INC.} 31 May 2018 (31.05.2018} entire dosument 18, 16
A US 2003/0185857 A1 (STEFANI) 02 Oclober 2003 (02.10.2003) entire dosument 1-1%, 23-27
A WS 2017/0267452 AT (COMMONSENSE ROBOTICS LTD.) 21 September 2017 (21.08.2017) 1-18, 23-27

entire document

A US 20180037412 A1 [OPEX CORPORATION) D8 February 2018 {08.02.20418) entire document] 1-18, 23-27

E Further documents are listed in the continuation of Box C. E:] Gee patent family annex,

sead octrsals T e s

wvral stale nfthe artwhich is not conzidered g‘ii‘ﬁl:
AW

v} filnag shate oF prineity

et piisdisinad a8y the dater :
; st 1o pnderstand

53t 51 O HINL Wil The apg At
foor Shoaty wadesiying e myvention

“AT dooument delining th
; to be of prriivudsr ishaan
L DY dowsnent cited by the applicant in the international application A
dication or patent bub published on o after the intemnational

3N ba

H Flep

consitered m Rannot bevoisidered fo lavelve an oy
when the dovwment is isken alons

i swivich tnay Yaowr doubts on priovin olvisdsl o which Y7 doewsen w relevaned; e slateid ivation senst
$ veid to astablih the publication date of encthee citsiioe o other e somickereil 20 solve @Y hnivt S with il ditnent b
spdiinl visnn ad spesifiad} Sonpbined with a3 BER i oy, saeh Sambmstion

S0 docutnent referring to an osal disclosurs, use, exhibition cr other means beung obviows to & prrson o

“PT O documnent published prios to the intamational fling daie bt later than "%
the prionty date claimed

"

document member of the sams patent fmily

Date of the sotual complstion of the international search Bate of mailing of the intemational se'ércl{repnﬁ

18 Novernber 2020 16 FEB 1

Mame and mailing address of the [SA/US - Authorized officer
Mail Stop PCT, Attn: 1ISA/US, Commissioner for Patents 3 Blaine R. Copenheaver

7.0, Box 1450, Alexandria, VA 22313-1450 !

Facsimile No. §71-273-8300 Telephone No. PCT Helodesk: 571-272-4300

Fory PLTAR Fiseonnd shest) Paly 2019}
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INTERNATIONAL SEARCH REPORY  Dyotemations! an
POTIUS2020/046562

Continued from Box No, 1l Gbservations where unily of invention is lacking

Claim 20 is objected under PCT Rule 86.2{a){v) as iacking clarity undar PCT Article 8 becauss claim 20 is indefinite for the following
reasons: claim 20 is stated to depend from claims 17-10 which appears to be typographicsl, and thus best understoed a8 depanding
from clains 17-19.

This application contains the following invertions or groups of inventions whish are not s¢ linked as to farm a single general inveniive
conoept under PCT Rule 13.1. In order for alf inventions to be examined, the appropriate additional examination fees must be pald.

Group §, cialms 1~18 and 28-27, are drawn 1o & method for defivedng ams lo sterage locations and retdeving flems from storags
locations, conaprising the steps of: providing a plurality of storags racks.

Group 1, claims 17-18, ars drawn to a method for Selivering items to storags Jocations and retdeving Htems from storage locations,
comprising the steps of: providing a vehicle having a horfzontad drive and a vertical drive comprising a forward rotatable element.

The inventions listed as Groups I-i do not relate ko a single general inventive concept under FOT Rule 13.1 bacause, under PCT Rule
13.2, ihe¥ lack the same or corraspinding seedad teghmical feaiurss for the following reasaag: the spucial techninst Toattire of thes Group
{ invantion: providing a plurality of stirsge tagks $paced apart frow one another forming & pluality of gigies, wheriin sash siocege aok
comprisan & plurality of columine and each colimn CERNNSEE & Ruralty of storage ldeations; presiding a plarality of dativery vehicles
wharein el vehicle comprises a horizontal drive systent sporatits i drive the vehicle along a hatizuntal surfave) & vestical drive
opersbie 1o drive he vehicle vertically and a ransfer mechanism operabile to iransfer an flem betwaen the vebhicle and one of the storage
Tocativhy) driving & firsl one of the veldcles g st Siest wehicle to the storager racks; driving the finst vehicle along alirst path under a
first Qv of Wi racks whdian the firslrack adisnint 3 first osa of the alsles ‘g whersin the firsd v extends in a direction parailed to

| the first sisie and spaced apart from the first aisle; lurping the first vehicle while the first vehicle Is under the first rack; driving the vehicle

| it the Repdwintey riving the fing eabise upwardly i e Sivle to g first ot thestorage locations] transferiing S hebwben fhe first
vt el the frst stienge lovation; Siving e et vetiche downwardly it the sk untit ihe wetdsis & on ahatzertel surdass; driving
the et sebicle aumss e frel aldle aferthe sial of diving e s voniche doanwardhy, sod driving theeshizle ul from yeder the
sinvage rmoke afier the slop of driving e TSt veldtle across o st alshe 3§ chalmad Bueraiiy Is nat present in ther freintion uf Group il
Tha spesial lechnical feature of the Group i inveniinm providing a vehicle having & hoidiwital drive and 8 verlicet drive comprising s
forward salatable element adiacent & front end of the vehile e a mareard rolalable sleminn adjcent areal end of the vehiue;
providing a first vertical track on a first sids of a first colume wharein the first verlical frack has drive elomenis configurad to coaparate
sty B3 TS rottiabl clerit 16 dirba il tnihites iupediecy; peowisting 3 Sedond vertiest ik oy segonsd i of the Srst cobwes
weliprain the secan vartion! fraek T drive vlomerts Sordiguradt I coopensty wilty minrysrd otatahis slstrent to drvve the vehisle
wpssaniy, whesiny the serinl dves s 1He Bratand secunt vovtoat Incke am configeted so ibstihe e i vnpades
isplonmert of e vehioh slong a hosagete pattvshen he verioalshive s rotated intea positiorref sriashigment; wigning e vertical
drive, wherein the step of aligning comprises e steps of: rotating the forward rofatable glement about a horizontal axis substantially
paraliol with the horizontal path to align the forward rotatable element with gaps in the first and second vertical tracks; and rotating the
raarward rolatable slement about a horzontal axis substantially paraliel with the horizontal path 19 align the rearward rofatable slement
with gaps i dhe Sraf and seoond vertival tracks; after the slep of aligritng, driving the yehitls alongs the Bodiantal nath ioward the first

| vertical gk, whasin the step of drivit comprizes diitdag he vehiols suthat the forwast rotatabie wlament passes through the gaps in
the sesond wertical tack: sonlinuing to drive the-vékice along the harlzontal path to position the Reward misteble cloment ivagarative
engagimant with first vk angd the rearward rolalitie element in operative engagement with the soco! ok rotating g rwart and
reavward mistalie slsments 1o deive the venlits uowaedy irsard « fost slorege lovetion, irahslerring & Tiest Bom fovh s Jiesd sloregs
Inoation Tt valiole; deving s vehiche down with the fred Hem Sriving the veRichy with the finst e alsng the hessirotital path 80 thed
1ha seareaid rotaiabis elomiont passes esugh genein ths Test vedioal irack as olsimad thamin Is not present i dhy dvention o Grovp 1.

Groups | and i iack unity of invention because even though the inventions of thess groups require the tachnical faature of & method for
defivering itams o storage locations and retrieving iteme from storage losations, this technical feature Is not & special technical featura
as it does not make a contribution over the prior art,

Specifically, US 2018/0037412 A1 to Opex Corporation teaches a mathed for delivering fiems to storags locations and velrisving items
from storage locations {the conveyor network includes a plurality of delivery vehicles or gars 200. The cars 200 are independently
movable relative to onae another, and each is amanged to deliver llems to andior retrieve flems from, any of a plurality of storags
incalions 100 proximate the conveying path, para. 0040},

Since none of the special technical features of the Group | or § inventions are found in more than ona of the inventions, unity of invention
is facking.

Form PCTASAL L {extra sheet) (July 2019)
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PATENT COOPERATION TREATY

Frora the

INTERMATIONAL SEARCHING '%! H‘O H Y

To: STEPHEN H. BLAND
305 COMMERCE DIRIVE
MOORESTOWN, NJ 08057

PCT

WRITYEN OPINION OF THE
NTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

| Date’ofmaiging ) ’ﬁ ﬁ SES ZGZ’@

| (dayimonitvear}

Applicant’s or agent’s file reference

POGEOSWOGD

‘ FORFURTHER ACTION

Internaticnal application No.

| POTUS2020/046862

See paragraph 2 below
Intemnations! Bling date (dayimonth/ yew) Friority date (dmtnont/vear)
14 August 2020 14 August 2018

Infernational Patent Classification {IPC) or both national classification and IPC
iPC{8} - BSEG 1/04; BESG 1/00; BASG 1/02; BE5G 1/06, BBEG 1/12; BESG 11387 {2020.01)
CPC - BESES 1/0492; BESG 100 BE5G 1/02; BEHG 1/04; BSEG /0407, BESG 1/0414,; BELG 1/06;
BSEG 1/065: BERG 1/12; BEEG 1/137 {2020.08)

AppHoant moey CORPORATION

D Box No. Il Priority

2. FURTHER ACTION
i a dsm mi m imc:n;

i. This opinion contains indications relating o the following lteins:

BoxNo. Y Basis of the opinion

Rox No. {IT  Mon-establishiment of opinion with regard to noveity, mventive step and indusirial applicability
Box Ne. IV Lack of unity of invention

BoxNo.V  Reasoned statement under Rule 43biz. 1{2){3) with repard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statenent

Box Ne. VI Certain documents cited
Box No. VI Certain defecis in the intermational applicalion

Rax No. VII Certain observations on the internationsl application

'(\u\i p-s'i misa:\ v‘r;kssmmis»m is mady, s opinisg wiil be congig

: Y excfem m«\t this doey m;d \;pp&' mt\ R ilw \\;‘ﬂhc ant chogses o Authoriy
atfwr th ity iim. mw to i the ii’f‘ S e t..v» :
apintons of this International Searching Authority wi i not be so m‘mdered

1 this opinion 13, as provided above, considered io be & writien apininh of the IPEA, the applicant Ix invited o wumsi ta the IPEA
a weitiowesply togathorn wher pprepy ssxia with ssendments, Selive the expieitionof 3 mosths Funsthe dade o muiling of Form
PUTARAR20 or beliny the sxpiration of 12 meniby from

For further optisns, see Form POTASAL20

gl B s weltten \msuma i the

dey Rufe: §6: 100 Gt onitien

the priority date, whichever expires later,

Nams and matling addrsss of the ISA/US

rua)‘fop FOT, Attn {8818
Caranvissions: for Patents
P.0, Box 14548, Alsxandriz, VA 223131480

Facsimile Mo, §71.273.6300

Date of completion of this opinion Axthorizad officer

18 November 2020

Blaine R. Copanheaver

POY Helpdesk: 571-272-4300
Telephone Mo, §71-272-4300

Porm POTASANLYT {cover shoatl {revised Tanuary 2019}
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WRITTEN OPINION OF THE International application Na.
INTERNATIONAL SEARCHING AUTHORITY

PLTIUS2020/048082

: Bm;VNss, i

Basis of this apinien

. With regard to the language, this opinlon has been extablished on the basis ofd

X

2.§:§
3<E3

4. D Tn adition, in the cass tiat more than ons varsion vy sy of a sequence lsting has been fthad er fumnighe

the internationa application i the language in which it was filed.

atritmiation o v Internathndd apptieation into | __which is the languags of a translation
firnished fopthe purposes ol iptereagionyl search (Rules 12.3(a) and 23.1{8)).

This epinion has boen established taking into account the restificntion of an sbvisus mistake authorized by or notified t¢
this Authority under Rule 21 (Rule 438ie.1{bY).

With regard to any nucleotide and/or amine acid sequence diselosed in the international application, this opinion has been
establighied on the basis of a sequence lsting:

4. E} forming part of the international application as filed:
E} in the form of an Annex C/ST.23 text file.
m on paper of in the {orm of an image file.

b Ej fuenished fogethar with the imidistional apidicstion wander PCT Rule 13ser 32} for the parposes of international
seeeh only in the Gwstof snAngey C/BT2Y tmttile,

c. m furnished subseguent to the internationsl filing date for the purposes of international search oaly:
E_‘j in the form of an Annex (/ST.2S text file (Rule 13ser. 1{a)).
B ort paper or in the form of an image file (Rule 3¢z 1{b) and Adminisirative Instructions, Soction i3,
3, the venuired

statoimipnis that the infonnation in the sbsequent or slditional coples i Memive to that forming part o the apphostion as
filed or does not go bevond the application as filed, a3 appropriate, were fumished,

5. Additional comunents:

Form PCTASAL237 (Box Ne. 1) {revised January 26i9)

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
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WRITTEN GEINION OF TRE 7 internationa! spplication No.
IRTERNATIONAL SEARCHING AUTHORITY

PETIUS2020/046582

Box Neo. I Nop-sstablishment of opinion with regard to novelly, inventive siep and industvial appHeability

The questions whether the claimed invention appears ko be novel, fo invoive an inventive step (o be non sbvious), or i be industrially
applicable have not been examined in respect oft

D the entirs international applicslion.

F‘i clatms Pos, 20:22
AN

becauss:

the said international apphication, or the said claims Moes. ]  eelate o the following
subject matier which does not sequire an international scarch Gpeciyic

}

. the description, clains or drawings (indicate particiiar elemenis befow} or said claims Nos., 20:22
are g0 unclear that no meaninpful opinion could be formed dspecifih

Cialrs 26-22 are improper sltiple dependent clalms not drafted in accerdance with the sscond and ihisd sentences of Rule 8.4{a).

%“l the claims, or said olaims Mos. . ars 30 inadeguaiely supported
by the description that no meaningful opinien couid be formed (specifih:

Eﬁ e international search report has bean established for satd claims Mos, 20-22

i E a maaningful spinion could not be formed withowt the sequence Hsting: the applivant did not, within the prascribed time Hmit:
D Brsninh & soquiesce st i H fovm of anAnnex (IS T 15 text file, and such fsting was not available io the Intornational
Searching Amthority i the Form snd masiier aoceptablic iy it of the sequence fisting furnished did not somply with the

standard provided for in Annex © of the Administrative Inztructicns.

f; furnish # soquence Hsting o paper or i the foom of an image file complying with the standard provided for in Assex

“““ { of the Administeative Instructions, and such lsting wis noi available to the Internationa Searching Avthority in the
Form and mannes accoptable to it; or the sequence listing furnished did not vamply with the standard provided for in
Anned C of the Administrative Instiuctions.

E‘:’} See Supplemental Box for further details,

Form POTASAYT (Box No. UI) {revised fanuary 2017}
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WRITTEN OPIMION OF THE {nternational application No.

INTERNATIONAL SEARCHING AUTHORITY

PCTAIS2020/048802

Box Ne. IV Lack of unity of fuvention

In response o the invitation (Form POTASASOE) to pay additional fees the appiicant has, within the appiicable timne Bmin
% paid additional fees.

ﬂ paid additional fees under peotest and, where applicable, the protest fee,

D paid additional fees under protest but the applicabls protest foe was not paid.

E::E not paid additional fses.

2, l ; This Authority found that the rsquirament of uaity of invention is not complied with and chose not o invite the applicant 10
pay additional fees,

3, This Authority considers that the requirement of unity of inveniion in accordsnce with Rule 13.1, §3.2 and §3.3 is
B complisd with,

g} not somphied with for the following reasuns:

| <San Supplemental Box»

4. Conseguently, this opinion has been esiabdished @ respect of the following paris of the internatinnal spplication:

IXI ail parts.

D the parts relating to claims Nos.

Form PCT/ISA/2ST {Box No, V) {revised Janusary 2019}
Petitioners' Exhibit 1002
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WRITTEN OPINION OF THE International application No.

INTERMNATIONAL SEARCHING AUTHORITY POTIS2020/045562

Box No, ¥V Reasoned statement sndes Rule 43875 1(a)(8} with regard to navelty, inventive step and industrial spplicability;
citations and explanations supporting such statement

§.  Stafement
Novely (M) Claims 15, 16 . . YES
Claims 144, 1718, 3827 NG
Inventive step (I8) Clatrag None . YES
Claims 1-18, 23:27 , NO
Industrial spplicability (JA) Claims s ey YES
Claims None . MO

vishicle fone of fansler veiiang ,m to the wutage teoke (ot aike 4% dridng the Srst vehinle {onw of tansisrshices 32 akmyg o fisl
- path: R, Yoshowang 8 \.mdg, shanng] 38 sxtending under ong of m:s. cha\ &% guide chennals . . for guiding teload Banslervetidles . L.

| ifie guide shannals are whsert 3t 38 as bidag tanerally inear s which intafsect ")(‘i’"&!‘@“‘ darly with respmct o
gk ~<i§1 wredor ¢ fobans of thee reeks {ove ol sk
isbe spacings 41, Fig 3} and wharein the firel g

2. Citations and explanations:

Ciaims 1-14, 17-18, and 23-27 lack noveity undsr PCT Article 33(2) as being anticipated by Benedict et al, (hersinafter Benadict).

Reqarding Cisim 1, Benedict discloses = methiud for dulivering ftems to storage Iocations and ratrieving lems from stovags focations (Figs,
1-34; Para. [D056] regarding arlicie handling, storage and distibution systems used in a siorage environment), comprising tha steps of
P;twi&iﬂg sephaalily of sjorage racks (et ranks 43, Fig. 1| thedanks or racks 43 provided slong the m e Tods of aach sige of e hing,
Fava, ST spaced apart from ofis anciiwe foreving 8 phirality of alsles ft e spseigy 41, Fig. 2, the iels spach
o A2, Pavs. BRI, Rl Sy e TN wt rardes 4, Figs 1) st s sttty of SRS {Fig. 4 shruwing sohanns ol
\rfssmsi;y s Bins 40 vaninally spaved sduege bl Y, Paee. {OBS T weeh ook {Phg X shosying cohavres oF uaslically Speced
B 0] sorpases o gttty of storag fuuiticns el sttags Bine 4 pmwd g & phatality o delivery wiltidies it vahices 32, Fig.
1} wherein wach vehicls {transfer vehicles 32) comprises a horizonial drive system (wheels 80, Fig. &) opersbls 1o drive the vehicle
{transfer vehicles 32) slong a horizontal surface (slorage level 35, Fig. 1), a vertical drive (ssiactively deployabie drive gears of pirfons 88,
Fig. 7) operabls 1o drive the vehicls {ransfer vehicles 32) \iertica!!y {as shown in Fig, ¥) and 8 transfer mechanism (leading and off-loading
assemblies 200, Fig. §) operable to transfer an ttem (at paitets 31) belween the vehicle {iransfer vehicles 32) and one of the storage
locations {at storage bins 40, Fig. 5); driving {as shown in Fig. 1) s firsi one of the vehicles (one of transfer vehiclas 32} to drive the first

B a’amlhm', Para.
2 fore o sk 45) ts astlpcant & fest one o the aistes spﬁ& bt
) 3 %hmvmq A1 i shanmel 48 extendin 1 vsldrons o he raks 48  abmnds i 9
shivsctis paeatied 008 shovin iy Mg, 1 gt ;sm»? fony of Bhesputinge 41 and spaced apen frore (v shownin Fig. T fins s=$§'\
g of IRl SHeSnge-i); lunseg {orami-diolivnal progeiing o drdve wheels £ vebiohy ses pivolall cnimted, ,  povnit B wdinela o b
steered, Para. [0082)) the fivst whsn,te {one of transfer vehicles 32) whils the first vehicle {one of transfer vehicies 32) is under the first rack
{one of racks 43} dr-»ing the vehicle (ong of ransfer vahicles 32) inlo the lirst aisls {one of iesﬁa spac:nqs 41, diiving the firsi vehicle {one
of anafer veticios 321 upeesrdiy {as whsser i Figs, 304 v the sishe fons of Ble ¢ y«mﬁg;:\ &1, Fig. 43 10 a st of B Stovan ieatens-{ane
wif storagss hing 40 tnskerdng fee shown i H:; Sy o fat ..ams"‘ 33} botwaer Tufiont “hi\mi& {ong ot transiar vehins 3 Shand the
first slirnge ioolion ine of storage bing 40) dibving fhe 59t vehicle {ome ol toaniier vehictes 33, Flg 3] duwmandly 4 fdescendng, Pas
*C‘G‘IS}\ 6y Y wiiabe done of it spanings 1 GnHHHS véhie o {ovmnf *r'sm%m prtites 33T i ans havlzonis! surlses (storige fvent 3R, Fy
13; driving the first \:ahicis {one of transfer vehicias 32) across ihe frst alsls (one of isie spacings 41} after the step of griving the st
veligie fons of ransfer vehicles 32) downwanfly {descending, Bera. [0018]); e Qriving ths wehicle {ams ol tandervadifoies 32) oubfiom
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Box No. VI Certain observatinns on the infernational application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims ace fully
supported by the description, are made:

Ciaims 10, 11 and 20 are objected under FCT Rule §8.2{a){v) as lacking clarity under PCT Articls § becauss clalms 10, 11 and 20 ars
indefinite for the following reascns:

With regard to claim 10, the claim language says "The methad of and of claims” when as best understood | should actuslly say “The
mathod of any of claims”. As it periains to ciaim 10 the analyst is interpreting the claim language to aclually siate “The method of any of
claims” and It is traated as such in this Opiniorn.

With regard 1o claim 11, the daim language says "spaced apart from the first storage rack” when as best understood il should aciually say
*spacsd apar from ihe second slorage rack”. As it pedains to claim 11 the anaiystis interpreting the claim language i actually state
*spaced apart from the sscond storage rack” as supported in applicant’s specification, Paragraph {0088}, and it is treated as such In this
Cipinion.

With regard to claim 11, the dlaim langusge says "spaced apart from the first horizontal path” when as best understood it should actually
say "spaced apart from the sacond horlzonial path”. As i perlains to claim 11 the analyst is intarpreting the daim language o aclually
state "spacad apart from the second hordzontal path” as supporied in applicant's specification, Paragraph {0615}, and it is treated as such
in this Opinion.

- Claim 20 is staled to depend from ciaims 1713 which appears to be & typo, and is best understood as dependlng from olaims 17-18.
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Supplemental Bex

I case {he space in any of the preceding boxes is nat sufficient,
Continuation of:

=Box No. IV Lack of unily of invention>

Siaim 20 is shiestad under POT Rule B8.2{2){v) as lacking clailty under PCT Arlicle 8 bacause claim 20 is indefinite for the following
reasons: claim 20 |5 stalsd o depend from datms 17-10 which appears to bs typographical, and thus hest understood as depending from
claims 17-18.

This application contains the following inventions o groups of invantions which are not s lisked as to form a single general invantive
concepl under PCT Rule 13.1. In order for all inventions {o be examined, the appropiate addiional examination fess must be paid,

Group |, clatms 1218 and 23-27, are drawn o 3 method {or delivering ilems o slorage locations and retrieving tems from storags focations,
somprising the steps of: providing & pluraiity of storage racks,

Group 1, claims 17-123, are drawn to a methed for defivering Hems 1o storage locations and retriaving Hems from storage lecations,
comprising the sleps of: providing a vehicle having a horizontat drive and 2 vertical drive comprising a forward rotatable element.

“The inventions lisled as Graups -1l do not relate 1o a single general inventive concept under PCT Rule 13.1 becauss, under FCT Rule
 13.2, thay lack the same or carresponding special techrical foatures for the foliowing reasons: the special ischniat fealure of the Group
invention: providing a plurality of storage racks spaced apait fram one another forming a plurafity of alsiss, wherein each slorage rack
comprises s plurality of columns and sach column comprises a plurality of storage locations; providing a plurality of delivery vehicles
wherein each vehidle comprises a horizonial diive system operabls to drive the vahicle along a horizontal surfacs, a veriical drive operable |
to dirive the vehicle vertically and a transfer mechanism operable to transfer an iters belween the vehicle and one of the storage locations;
driving & first one of the vehicles to drive the first vehicle to the storags racks; driving the first vehicle along a first path under 2 first one of
the racks wherein the first rack is adjacent a first one of the aiskes and wherein the first path extends in a direction paratlel lo the first aisle
and spaced apart from the first aisle; turning the first vehicle while the first vehicle s under the first rack; driving the vehicle into the first
aisle; driving the first vehicie upwardly in the aisie to a first of the storage louations; transferring an Hlem between the frst vehicle and the
first storage jocation; driving the first vehicle dowawardly in the aisle unt the vehicle Is on a horzontal surface; driving the first vahicle
across the first alsle after the step of driving the first vehicle downwardly; and driving the vehicle oul from under the storage racks after the
step of driving the first vehicle acrass ihe fiest aisie as claimad therein is not prasent in the invention of Group Il The special technicat
feature of the Group 1 invention: providing a vehldle having a horizontal drive and & vertivel drive comprising & forward rolatable element
adjacent a front end of the vehicle and a reanward rotatable slement adjacent a rear end of the vehicle; providing & first vertical rack on a
first side of a first column wharain the first vertiosl track has drive slemenis configured fo cooperate with the forward rotatable slement to
drive the vehicle upwardiy: providing a ssoond vertical track on second side of the first column whereln the second verticad track has drive
slements configured o sooperate with rearward rotatabia stament to drive the vehicle upwardly, whereln the vertical drive and the first and
secand vertical tracks are configured so that the verlical track Impades displacament of the veticle along a horizontal path when the
vartical drive is rotated into a position of misalignment; alfigning ths vertical drive, whereln the step of aligning comprises the sieps of:
rotaling the forward rotatable element about a horizontal axis substantially paraliel with the horizontal path to afign the Torward rotalable
 element with gaps in tha first and second vertical tracks; and rolating the rearward rotatable elemant about & horizontal axis substantially
 paraliel with the horizontal path fo align the rearward rotatable alament with gaps in the first and second vertical tracks; after the step of
aligning, driving the vehicle along the horizontal path toward the first verlicst irack, wherain the step of driving comprises driving the vehicle
33 that the forward rotatable element passes through the gaps in the second verticat track; continuing 1o ditve the vehicle along the
horizontal path to position the forward reitgtable element in operative engagement with first frack and the rearward rotatable slament in
operative engagement with the secong track; rotating he forward and reanward rotatable elemenis to drive the vahicle upwardiy toward &
first storage location; transferring a first item from the first storags lonstion 1o the vehicle; driving the vehicle down with the first itam; driving
the vehicle with the first iter along the horizontal path 5o that the rearward rofatabie slement passes through gaps in the first verlicst frack
as claimed thersin is not present in the invention of Group L

Groups | and I lack unity of invention becauss even thaugh the inventions of these groups raquire the achnical feature of a method for
delivering ftoms i siorage locations and retrieving items from storage locations, this technlcal feature is not a special technical feature as it
does not maks 3 coniribution ovar the prior arl.

Specifically, US 2018/0037412 At o Opex Corporation teaches a method for defivaring items to storage locations and retreving tems
from storage locations (the convayor network includes a plurality of defivery vehicles or cars 200. The cars 200 are independently movable
relative o one another, and each is arranged to deliver itams ko andiar retrleve items from, any of a plurality of storage locations 160
proximate the conveying path, para. (040).

Since nena of the special technical festures of the Group | or i inventions are found In more than one of the inventions, unity of invention is {
lacking.
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Supplemenisl Box
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Continuation ofl

Regarding Clalm 4, Benedict discloses the method of claim 3 wharein the step of driving the first vehicle {one of transfer vehicles 32, Fig.
1) into the aisls {at isle spacings 41, Fig. 2} comprises driving a first porflon {left setectively deployabie drive gears or pinions 88, Fig. 7} of
the vertical drive (selectively deployable drive gears or pinions 88) through the vertical track segment {testh 51) and driving a second part
 {right selectivaly uaployable drive gears or pinions %6) of the verlical drive (selectively deployable drive gears or pinions 96} Inta aperative
sngagement with the vedical track sagment {teeth 51).

Regarding Claim 5, Benedict discioses the method of claim 1 wherain the first storage rack {one of racks 43, Fig. 1} is formed of a pluratity
of vertical posts {racks 43, Fig. 1, the racks of racks 43 provided along the verticat faces of each side of the bins, Para, {0061]) and the
first vehicle {one of transfer vehicles 32) has a length {Fig. 25 showing a length of transfar vehicls 32 from lefi fo right) and a width (Fig. 25
showing a width of transfar vehicle 32 from top to bottom) and the leagth (Fig. 25 showing a length of transier vehicle 32 from left to right}
is graater than {as shown in Fig, 25) the width (Fig. 25 showing a width of transfer vehicle 32 from top to bottom) and wherein the step of
driving {as shown in Fig. 1) the first vehicle {ona of transfer vehicies 32) along the first path {Fig. 1 showing a guide channel 38 extending
under one of the racks 43} comprises driving the vehicle {one of transfer vehicies 32) along 2 path spaced apart from the vertical posts
{racks 43) by a distance greater the half {as shown in Fig. 1} the length {Fig. 25 showing a length of fransfar vehicle 32 from left to right} of
the vehicle {one of fransfer vehicles 32).

Regarding Claim 8, Senedict discloses the method of claim 1 somprising the step of driving the first vehicle {one of fransfer vehicles 32,
Fig. 1} to & workstation {forkiift F) to present an lsm (at pallsts 34, Fig. 3} to an operator {3t forklift ¥, Fig. 1) after the slep of driving the first
vehicle {one of transfer vehicles 32) out from under the storage racks {at racks 43},

Regarding Claim 7, Benedict discloses the method of claim 1 wherein the step of driving {8s shown in Fig, 1) the fust vehicle (one of
transfer vehicles 32) across the aisle (at isle spacings 41, Fig. 2) comprises driving {as shown in Fig. 1) the first vehicle {ene of transfer
vehicles 32) under a second of the storage racks (another one of racks 43).

 Regarding Clalm 8, Benedici discloses the mathod of claim 1 whersin the step of turning {omni-girectional propefiing or drive wheels 80
which are pivotally mounted . . . parmit the wheels fo be steered, Para. {0082]) comprises rotating {ihe vahicles may be maneuvered in a
360° manner, Para. [0010]) the first vehidle {one of transfer vehicles 32, Fig. 1} ahoul a verical axis {al center castor 78, Fig. 13) that
extends through tha first vehicle {one of transfer vehicles 32).

Regarding Claim 9, Benedict discloses the mathod of claim 8 wherain the vedical axis {at center castor 78, Fig. 13) exiends through the
first path (Fig. 1 showing a guide channs! 38 extending under ong of the racks 43),

Regarding Claim 10, Renedict disclnses as best understood the method of claim 1 comprising the step of driving {as shown in Fig. 1} a
second of the vehicles {another one of iransfer vehicles 32} under the first rack {ona of racks 43} along 8 sscond path {Fig. 1 shewing
another guids chiannel 38 extending under one of the racks 43) paralie] {Fig. 2 showing paralie! rows of bins 40 betwesn iste spacings 41)
to the first path {Fig. 1 showlng a guide channe! 38 extending undsr ona of the racks 43) 53 that the second vehidle {ancther one of
transfer vehicios 32) passes the first vehicle (one of transfer vehicles 32} as the first vahicle {one of transfer vehiclas 32} fravels along the
first path (Fig. 1 showing a guide channel 38 extending under ons of the racks 43).
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Regasding Clalm 11, Benedict discloses as best undarstood a material handiing system for delivering items to storage locations and
retrieving lems from storage locations (Figs, 1-31; Para. [0058] regarding article handling, storage and distribution systems used in a
sturage environment}, comprising: a first storage rack {one of racks 43, Fig. 1, the fracks or racks 43 provided along the vertical faces of
each side of the bing, Para. [061]) having a piurality of columns (Fig. 3 showing columng of vertically spacsd bins 40; vertically spaced
storage bins 40, Para, [00611) each of which comprises a plurality of starage focations {at storage bins 40} wherein the firsl slorage rack
{one of racks 43, Fig. 1} is longitudinally slongated (25 shown in Fig. 23 a second sforage rack {another one of racks 43, Fig. 1) having a
plurality of colurmns (Fig. 3 showing columns of vertically spaced bins 40) sach of which comgprises a pluratily of storage fecations {at
storage bins 40} wherein the second storags rack {another one of racks 43, Fig. 1) is longitudinaily slongated {as shown in Fig. 2}, wherein
the firat storage rack {one of racks 43, Fig. 1} is spaced apar from the second siorage rack (another one of racks 43) lo provide an aisle
{at isie spacings 41, Fig. 2, the isle spacing 41, betwean adjaceni rows 42, Para, {{061]) between the first {une of racks 43, Fig. 1) and
second storage racks (another one of racks 43); a plurality of defivery vehicles (ransfer vehicles 32, Fig. 1) wherein gach vehicle {{ransfer
vehiclas 32} has 3 length (Fig. 25 showing & length of transfer vehicle 32 from lefl {o right) and & widin Fig. 25 showing a width of transfer
vehicle 32 from top to bottom) and sach vehisle (ransfer vehicles 32, Fig. 1) comprises: g horizontal drive system {(wheeis 80, Fig. §)
operable fo drive ihe vehicle (transfer vehicles 32} along 2 horizonial surface {storage level 35, Fig. 1% a varticai drive (selectively
deployable difve gears or pinions 98, Fig. 71 operabla {0 drive the vehicls {ransfer vehicles 32} vertinally {as shown in Fig. 7) and a
trangfer mechanism {loading and off-loading assemblies 200, Fig. 8) operable fo transfer an item {at pailets 31) between the vehicle
{transfar velicles 32) and ons of the storags locations {at storage bins 40, Fig. 3); a track {(al testh 51, Fig. 7, the tracks orracks 43 .. .
dentical 10 those which will be described for use on opposite sides or at the comers of the trunks 33 and 34, Para, [D0811) positioned in the
aisle {at iste spacings 41, Fig. 2} wherein the vertical driva (selectively deplayable drive gears or pinions 88, Fig. 7} is configured to
sooperate with the track {at teeth 81, Fig. 7) to drive the vehicle (ransfer vehicies 32, Fig. 1) vertically upwardly {as shown in Figs. 3,45 5
first hotizontal path {Fig. 1 showing a guide channe! 38 axtending under one of the racks 43; guide channels . . . for guiding the load
ransfer vehicles | ., the guide channels are shown al 38 as being generally inear channels which intersect perpandicularly with respect to |
ane another, Para, {0114]) that extends under the first rack {one of racks 43} in 3 divection paraliei to the aisle (one of isle spacings 41, Fig. §
2 & second hovlzontal paih (Fig. 1 showing ancther guide channel 35 extending under ane of the racks 43} that extends under the first
rack {one of racks 43) in a direcion paralis! to the aisie {one of isls spadings 41, Fig. 2); whersin the horizontal drive (whaels 80, Fig. 8} is
 configurad fo fumn {mni-directionat propeliing or dive whasls 80 which are pivetally mounted . . . permit the wheels fo bs staered, Para.
[CUB2]) the vehicle (fransfer vehicles 32, Fig. 1) under the firat rack {one of racks 43) by rotating {the vehicles may be maneuvered ina
380 manner, Para. {00161} the vehiole (ransfer vehicles 32} aboul 8 vertical axis {af center castor 78, Fig. 13} that extends through the
vehiole {ransfer vehicles 32); wherein the storage rack (i racks 43, Fig. 1) comprises a plurality of vertical posts (racks 43, Fig. 1,

the fracks or racks 43 provided along the vertical faces of each side of the bins, Para. {00611} and the first {Fig. 1 showing 8 guide channel
38 extending under one of the racks 43) and second horizonial paths {Fig. 1 showing anather guide shannel 38 extending under one of the
racks 43} are each spaced apant from the vertical posts {racks 43} a distance greater the one haif {as shawr in Fig. 1} the length {Fig, 25
showing a length of transfer vehicle 32 from left to Hight) of the vehicles (ransfer vehicles 32}, wherein the first horizontal path (Fig. 1
showing 2 guide channel 38 extending under one of the racks 43) under the path {as shown in Fig. 1) is spaced apant from the second
herizontal path (Fig. 1 showing another guide channel 38 sxisnding under one of the racks 43} a distance greatsr than {as shown In Fig. 2)
the widlh {Fig. 25 showing a width of ransfer vehicle 32 from lop to botiorm} of the vehicies {fransfer vehicles 32}

Regarding Claim 12, Benedicl disclosss the system of claim 11 wherain the verlical diive {selectively deployable drive gears or pinions 88,
Fig. 7) comprises a plurality of rotatable elements (pinjons 38} that sach rotate ahout a horizontal axis (axis through pinions 88) and
wherain the horizontal drive {whesis B, Fig. £} comprises a pluralily of rotstable elements {wheels 80} that each rotate about 3 horlzonial
axis {axis through wheels 80} transvarse {as ghown in Figs. 8, 7) ths axes of rofation (axis through pinfons 88, Fig. 7) of the vertical drive
alements {selectively deployvable drive gears or pinions 88)

Regarding Claim 13, Benedict discloses the system of dlaim 12 wherein the pluraliy of vertical posts {racks 43, Fig. 1) form a first column
{Fig. 3 showing columns of verticaily spaced bins 40; vertically spaced storage bins 40, Para. 00817} of the frst slorage rack {one of racks
43, Fig. 1) and wharein the vehicles {transfer vehicles 32} have a first width {as shown in Fig. 12} extending fram 2 first side {left side of
one of fransfer vehicles 32, Fig. 7} of the vahicle {one of transfer vehicles 32 to a second side {right side of ana of transler vehicles 32) of
the vehicle {one of transfer vehicles 32) and whersin the varticsl drive {selactively deployable diive gears or pinions 86} of the vehicle {one |
of transfer vehicies 32) projests outwardly from the frst side (lefl side of one of transfer vehicles 32} and the sscand side {right side ofone |
of transfer vehicles 32) so that the vehicle (one of transfer vehicles 32) has a second width {as shown in Fig. 11} corrasponding fo the
distance Datween ouler sdges of the vertical drive (selectively deplovabie drive gears or pinions 88, Fig. 7) so that the second width {as
shown in Flg. 11} is greater than the first widlh (aa shown in Flg. 12) and whersin the vertical posts {racks 43, Fig, 1} of the flrst

column {Fig. 3 showing columns of vertically spaced Dins 40) are spaced apan a distance greater than {as showa in Fig. 7) the {irst width
{as shown in Fig, 12} and less than the second width {gs shown in Fig. 11).

Regarding Claim 14, Beredict discloses the systent of claim 11 wherein the track {at testh 51, Fig. 7) comprises drive elements {teath 81}
configurad 1o cooperate with the vertical drive {selectively deployable drive gaars or pinfons 96) so that rotating the vertical drive
{selentively deployable drive gears or pinions 88} about 8 horlzontal axis {axis through pinions 88} operates o drive the vahicle {one of
ransfer vehicles 32} upwardly {as shown in Figs. 3.4) along the track {at taath 51, Fig. 7).
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Ragarding Claim 17, Benadict discioses a method for dalivering items to storage lonations and rairieving items from storage locations
{Figs. 1-31; Para. [0058] regarding arficls handiing, storage and distribution syslems used in a slorage enviranment}, comprising the sieps
of: praviding a vehicle {one of transter vehicles 32, Fig. 1) having a horizantal drive twhaels 80, Fig. 8) and 8 vertical drive {seleclively
deployabls drive gears or pirdons 98, Fig. 7) comprising a forward rotatable element {left pinions 88} adiacent a front end {feft end of one of
transfer vehicles 32) of the vahicis fone of ransfer vehicles 32} and a reanvard rotatable elsment {right pinfons 86} adjacent a rear end
 {right snd of one of transfer vehiciss 32) of the vehicie {one of transier vehicles 32}, providing & firs! vertical wack {at left teeth 51, Fig. 7,
 the tracks or tacks 43 . . . identical lo those which will be described for use on opposita sides or at the corners of the trunks 33 and 34,
 Para, (0061} on a first side {85 shown in Fig. 7) of a first column {Fig. 3 showing columas of vertically spaced bins 40) wharein the first
varical track (st et teath 51, Fig. 7) has drive ciements {left teath 51) configured to cooperate with the forward rolatable slemant {lell

| pinions 98) 1o drive the vehicle {one of transfer vehicies 323 upwardly (as shown in Figs. 3, 4); providing a second vertical track {at right
teeth 81, Fig. 7) on second side {as shown in Fig. 7) of the first column {Fig. 3 showing columns of verlically spaced bins 40} whereln the
sscond vertical track {at vighi teeth 54, Fig. 7) has diive elements (right teeth 51) configured to aooperats with rearward rofatable slement
tright pinions 86 {o arive the vehicle {ona of fransfer vehicles 32) upwardly {35 shown In Figs. 3, 4), wherein the verlical drive {selectively
deployable drive gears or pinions 98, Fig. 7) and the first (3t loft leath §1) and second vartical racks (at right testh 51) ars sonfigurad so
that the vartical frack {at left and right tssth 51) impedes displacement of the vehicle {one of transfer vehicles 32} along 3 horizontal

path {Fig. 1 showing a guids channel 38 extending under one of the racks 43; guide channels . . . for guiding the load transiay vehicies . .|
the guide chanpels are shown at 38 as being generally linear channeis which intersect parpendicularly with respect to ane another, Para.
(01141 when the vertical drive (seleciively deployable drive gesrs or pinions 86, Fig. 7) is rotated into 8 position of misalighment (Fig. 7
showing passing transfer vehicle 37 through only with alignment befwasn pinions 98 and testh 51; properdy align the pinion into meshed
engagement with tha testh, Para. [0088]); aligning {property align the pinion into mashed engagement with the testh, Para. [0088]) the
variical drivs {seleciively toplayable drive gears or pinions 86}, wiutein the step of aligring Guoperiyalign, Para. [08A] conyprises iha
steps of: tolating the forusrd rotatable slement {left pirfans 98).ab 8 horizontal axis iy through feft pinfons 36) substentisdly paraliat
with the herizontal path {(Fig. 1 showing a guide channal 38 extending under one of ihe racks 43} o align {properly align, Para, [0083]) the
forward rotatable alement (laft pinions 86, Fig. 7) with gaps (betwaen teeth 51)in the first {at left tasth §1) and second vertical tracks {at
right teeth 51 and rotating the rearward rotatable slement (ight pinions 98) about a horizontal mxs {Bxis through right pinions 98}
substaniially paraiel with the horizontal path {Fig. 1 showing a guide channel 38 exiending under one of the racks 43} to align {properly
afign, Para, [0088]) the rearward rolatable element {right pinions 88, Fig. 7) with gaps {hetween teeth 81} in the first {at left testh 51} and
second vertical tracks {at right testh 51); after the step of aligning (properdy align, Para. {0R8S]), driving the vebicle {one of transfer vehicles
32, Fig. 1} along the horizontal path {Fig. 1 showing a guide channel 38 extending under one of the racks 43) toward the first vertisal track
{at lefitesth 54, Fig. 7}, whersin the step of driving {as shown in Fig. 1} comprises driving the vehicle {one of ransfer vehicles 32 so that
ths forward ratatabie element (left pinions 868, Fig. 7) passas through the gaps (beiween testh 51) in the second vertical track {al right feeth
i 51); continuing to drive the vehicle {one of iransfer vehicles 32) along the haizontal path (Fig. 1 showing a guide channel 38 sxtending

- wider one of ihs raske 481 to prgition the Tatward midteble sisment J&R plnitns 98, Fig. 7) in opeistive sngagsival with fivst track {at laft
fusth 51) and the rearesrd roldiabie slemant {fight pitiisns BEHn opredlive srgagemant with the setond Ireek {88 Hght teeth §1); rolating
the forward {ieft pinions §6) and rearward rotaiable elemsnis {(right plnions 98} to diive the vehicle (one of transfer vehicles 32}

upwardly {as shown in Figs. 3, 4) toward a first storags location (one of storage bins 40, Fig. 5% transfeming a first #tem (al pafiets 31) from
the first storage focation {one of storage bins 40) 1o the vehicle {ons of ransfer vehicles 32); driving the vehicle (one of transfer vebicles
42) down {desgending, Pars. [DO18]) with the first itern {at paliety 31} deiving (a8 shiawds in Fig. 1) the vehicle {ong of transfer vehicles 22}
with the first iters {3t pailets 31, Fig. 3} along the horizontal palh {Fig. 1 shiwing a giiids channel 38 extending tnder one of the racks 43)
so that the reanward riatable element (right pinfons 98, Fig. 7) passes through gaps {betweern faeth 51} in tha first vertical track (atleft
teeth 81).

Regarding Claim 18, Senedict disciosss the method of claim 17 whereln the step of rotating the forward {left pinions 88, Fig. 7} and
rearward rotatable elements (right pinions 98} comprises synchranously driving {the drive pintons 98 ars in sngagement wilh the leeth ...
output from the motors 107 is fully synchronized, Para. {00811} the forward {leit pinions 86) and rearward rotatable elements (right pinions
861 1o drive the vehitle {one of fransfer vehicles 32} vartically upwardly (as shown in Figs. 3, 4) white maintaining the orentation of the
vehicle (one of fransTer vehicles 32, Fig. 4) refative o the horizon (8s shown in Figs. 3, 4).

Ragarding Claim 19, Benedict discloses the method of claim 17 comprising the stap of driving (as shown in Fig. 1} the vehicle {one of
transfar vehicles 32, Fig. 1} out from under the wack {at left and right teath 51, Flg. 7) after the step of driving the vehicle (one of transfer
vehicies 32, Fig. 3) with the fivst iter {at paliets 31) along a horlzontal path (Fig. 1 showing & guide channel 38 extending undsr one of the
racks 43}
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Continuation of:

Regarding Claim 23, Benedict discioses a method for delivering tems to slorags locations and retrisving Rems from storags locations
{Figs. 1-31; Para, [0056] regarding articks hangling, sterage and disidbution systems used in a storaga environment), comprising the steps
of: providing a plurality of storags racks {at racks 43, Fig. 1. the tracks or racks 43 provided along the vertical faces of each side of the
birs, Para. [0081]) spaced apart from ongs another forming a plurality of aisles (at isle spacings 41, Fig. 2, the isle spacing 41, balween
adjacent rows 42, Para. [0061]), whersin each storage rack (8t racks 43, Fig. 1) comprises a pluratity of colurans (Fig. 3 showing colurans
of vertically spaced bins 40; vertically spaced slorage bins 40, Para. {00817} and each column (Fig. 3 showing columns of vertically spaced
mins 40) comprises a pluratity of storage locations (at storage bins 40); providing a plurality of dalivery vehicles (ransfer vehicles 32, Fig. 1)
wherein each vehicle {transfer vehicies 32} comprises a horizontal drive system {wheels 80, Fig. 8) operable (o drive the vahicts {transfer
vehicles 32) along a horizontal surface (Storage lovel 35, Fig. 1), a vertical drive {selectively depioyable drive gears or pinions 86, Fig. 7}
operabla to drive the vehicle {fransfer vehicles 32) vertically (as shown in Fig. 7) and a transfer mechanism (loading and of-loading
assemblies 200, Fig. 8) operable to transfer an item (at pellets 31) belween the vehicls (transfer vehicles 32) and ons of the storage
iocations (af storage bins 40, Fig, 3); driving {as shown in Fig. 1) a frst of the vehicle (ane of transfer vehicles 32} under one or morg of the
storags racks {af racks 43) slong a path {Fig. 1 showing a guide channet 38 extending under cne of the racks 43; guide channels . . for
guiding the load transfer vehicles . . . the guide channels are shown at 38 as being generally finear channels which inlersect
perpendicuiarly with respect to one another, Para, [0114]) that crosses ane or more aiste {(one of isle spacings 41, Fig. 2}, wherain the slep
of driving the first vehicle {one of transfer vehicles 32, Fig. 1) includes diiving the first vehicle {one of ransfer vehicles 32} into a first of the
columinis (Fig. 3 showing columns of varticaily spaced bins 40} in a first of the alsles {one of isle spacings 41, Fig. 2); driving ths first vehicle
: {one of transfer vehicles 32, Fig. 1) vertically upwardly (as shown in Figs. 3, 4} within the fust aisle (one of isle spacings 41, Fig. 43 untit the
first vehicle {one of tansfer vehicles 32, Fig. 1) Is adjacent a first of the storage locations (at storage bins 4G, Fig. 5, ransferring (as
shown in Fig. 5) an ifem {at pallets 31) from the first storage location {one of sigrage bins 40} to the first vehicle {one of transfer vehicles
32%; driving the first vehicis {one of transfer vehicles 32, Fig. 3) vertleally downwardly (descending, Para. [0018]) within the first aisle {one
of isle spacings 41); driving the vehicle {one of tranafer vehicles 32, Fig. 1) out of the first aisle (one of isle spacings 41} via a path that
sxtends under at least one of the storage racks (at racks 43).

Prgsnding Claim 24, Ranedict glsclosgs the method of claim 23 wherein the path (Fig. 1shwing a guide ciiannel 38 exterging under one
&if the ragks 43) includes a parion pasaing undar one of the racks {one of racks 43) and eXtending paraliel {as shown in Fig, 2} to ot of
the aisles {ons of isle spacings 41).

Regarding Ciaim 25, Banedict discioses the methad of claim 24 comprising the step of driving (as shown in Fig. 1} a second of the vehicle
{ancther one of transfer vehicles 32) past the first vehicie {one of transfer vehicles 32} under the one rack {one of racks 43} as ths first
vehicle {one of ransfer vehicles 32} Is driven along the portion of the path (Fig, 1 showing a guids channel 38 axtending under one of the
racks 43} under the one of the racks {one of racks 43).

Regarding Claim 28, Benedict disclosss the method of daim 23 comprising the step of tuning {umni-directional propefing or drive whasis
BG whieh are pivotally mounted . . . permil the whesls (o be steerad, Para. [0082]) the vehicle {one of transfer vehicles 32, Fig. 1) while tha
veticle (one of fransfer vehinles 32} is under one of the racks {at racks 43), whersin the step of tuming {omni-directional propelling or drive
wheals 80 which are pivotally mounted . . . permii the wheels to be steered, Para. {0082]) comprises turning the vehicle {one of transfer
vehicles 32) to align the vehicle {one of transter vehicles 32) with a path {Fig. 1 showing a guide channet 38 extending under one of the
racks 43) perpendicuiar {35 shown in Fig. 2} to the first aisie {one of lsle spacings 41).

Regarding Claim 27, Benedict discloses the method of claim 28 wherein the siep of turning {omni-directional propetiing or drive wheels 80
which are pivolally mounted . . . permii the whesis to be steerad, Para. [0082}) the vehicle {one of transfer vahicles 32, Fig. 1) comprises
rotating (the vshicles may be mansuvered in 8 580" marner, Para. [0010]} the vehicle {one of ransfer vehiclas 32) about a vertical axis (at
center castor 78, Fig. 13) passing through the vehicle {one of iransfor vahiolss 32).

Claims 15 and 18 fack an invenilve step under PCT Articls 33(3) as being chvisus over Benedict ot al. (hersinafier Banedicl) in view of
Altabotics inc. (herainafter Atabolies).

Regarding Claim 15, Benedict discioses the system of claim 14 wherein the frack {at teeth 51, Fig. 7) comprises a lower section (lower

Fig. 7).

Benedict fails to sxplicilly disclose wherein the spaced apart is spaced apart further in the lower seciion then the upper section 1o provide
gaps in the lowsr section.

Attabotics is in the arl of storage and retrieval systems {Para, [0002]} and teachas whersin a spaced apart (between frame membars 32,
Fig. 13) is spaced apart {between frame members 32) further in a lower section {at reduced portions 88') then an upper section {at frame
members 32 to provide gaps {(along reduced portions 88"} in the lower section {at reduced portions 68}

it would have been obyvious 1o one of ordinary skill in the art al the time of the invention o medify Benedict with the tsaching of Altabotics
for the purpose of providing reduced portions of the frams members and thereby ensurs that the obotic retrieval vehicle can smoothly roll
past the frame members (Allabotics, Para. [00657).
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Regarding Claim 18, modified Benedict discloses the system of ciaim 15,

Benedict falls to explicilly disciose whereln the gaps are configurad to facilitate the vertical drive passing through the gaps without
contacting the iower seclion when the vehicle is diiven past the lower section,

Aftabotics is in the ant of storage and retrieval systems (Para. [0002]) and teachas wharein gaps {along reduced portions 88, Fig. 13} are
configured lo faciiitate a vertical drive {(pinion wheels 58, Fig. 8) passing through the gaps (along reduced portions 68, Fig. 13} without
contacting (snablss the wheet units of the robotic retriaval vehicls 38 to roll past the rame member in the space around the reduced
portion 88, Para. [00S5]) a lowsr section (st reduced porticns 88%) whan 2 vehlcle (robotic refrieval vehicle 38, Fig. 8} is driven past the
lower section {at reduced portions 68°, Fig. 13).

it would have been obvious o one of ordinary skilf in the art at the ime of the invention o modify Banadict with the teaching of Allabotics
for the purpese of providing reduced portions 1o allow outboard wheals to roll past the frame members and thereby ensure that the robotic
retrieval vehicle has good drive traction {(Attabotics, Para. [BO5S]).

Claimg 1-18 and 23-27 meet the criteria set out in PCT Adicle 33{4}, and thus have industiial applicability bacause the subjscl matter
claimed can be made or used in industry.
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application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
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issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
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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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U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coliection of information uniess it displays a valid OMB controf numben

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

Tieof |MATERIAL HANDLING SYSTEM

invention

As the below named inventor, | hereby declare that:

This declaration | L
s directed to: :| The attachad application, or

&i} United States application or PCT international application number ?6! 994,543
' 08/14/2020

filed on .,

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

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

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

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never reguired 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 documenis. bifore submitting them o the
| USPTO. Petitioner/applicant is advised that the record of a patent application is available to the wublic after publication of the
application {uniess 3 non-publication request in compiiance with 37 CFR 1.213(a) is made in the application) or issuance of a
paterit. Furthermahy, the recond Fom anabandunad aptlivstion may also be availsble to ihe pulitio if they application &
seteranced in & published application or an issusd patent {soe 37 CFR 1,141 Gherks fnd srodR aard authorization formg”
PTO2038 submittad Tor paymant purposes ave vot retalned in the application fils and tharaliee are not publicly svailable.

LEGAL NAME OF INVENTOR

Inventor:

Alexander Stevens

Signature: :g'{: '§j\&!\“9ﬁ,,_\..:

bl
Note: An epplication data sheet (PTO/SB/M4 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previcusly flled. Use an additionat PTO/AIA/G1 form for each additional inventor.

This collection of information is required by 35 U.5.C. 115 and 37 CFR 1.83. The information is required to obtain or refain a benefit by the public which is to file {and
by the USPTO to procass) an application: Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated fo take 1 minuta to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individuai case, Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, shouid be sent fo the Chisf Information Officar, U.S.
Patent and Trademark Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED EORMS T
THIS ADDRESS. SEND TO: Commissioner for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in compleling the form, call 1-800-PTO-8199 and select option 2.
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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 vour 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.8.C. 552} and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act,

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a courl, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
3. Avecord in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, 1o whom the record pertains, when the
individual has requested assistance from the Membaer with respect to the subject matter of the
record.

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

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, {o the International Bureau of the
World intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S5.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Avrecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or histher 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 o make determinations about individuals,

8. Avrecord 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 appiication open to public inspection or an
issued patent.

9. Arecord 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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Approvad for use through 11/30/2020.. OMB 0551-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwark Reduct on Act of 1885, ne persons are required to respond {0 8 coliection of nff)fmaiecn uniess it dssniavs a va;sd OMB control number.

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

N S—

Title of
invention §

As the below named inventor, | hereby declare that:

This declaration | o
is directed fo: j The aftached application, or

08/14/2020

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 ciaimad invention in the application.

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

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute fo identity theft. Personal information such as social security numbers, bank account numbers, of credit card numbers
{other than a check or credit card authorization form PT0-2038 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 documenis submittad to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them 1o the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication ¢f the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
 referenced in & published application or an issued patent (see 37 CFR 1.14). Checks and cradit card authorization forms

| PT0O-2038 submitted for payment purposes are not retainad in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTCR

o N S
F BV «?: P ) A )]
inventor: Joseph Wﬁéﬁy b Date (Optional) ., {f{”} fz { fz '5"’6:/

Signature: L T .
L A arsonsos000000800000e00n00nsonno0nsEeOSERAS

Note: An applisation data sheel (PTOHSENA or equivalant), inchuding Rariey the entire inventive entity, must accompany this form or must have
been previously Sisg dige an additional PTOSAA form Torsach agdil mmﬁ inventor,

This collection of information is required by 35 U.8.C. 115 and 37 GFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated io take 1 minute to
complete, including gathering, preparing, and submitiing the completed application form o 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. Dapantment 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.0O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-2T0-9198 and select oplion 2.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-578) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b}{(2); (2) furnishing of the information solicited is voluntary,
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

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

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

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.

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

4. Avrecord 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.8.C. 552a(m).

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or hisfher 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 disclosura shall not
be used to make determinations about individuals.

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

8. 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 USPTQO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

16994543

Filing Date:

14-Aug-2020

Title of Invention:

Material Handling System

First Named Inventor/Applicant Name:

Alexander Stevens

Filer: Stephen Henry Eland
Attorney Docket Number: P06808USO
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
Claims:
CLAIMS IN EXCESS OF 20 1202 7 100 700
INDEPENDENT CLAIMS IN EXCESS OF 3 1201 1 480 480
Miscellaneous-Filing:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
OTHER PUBLICATION PROCESSING FEE 1808 1 140 140
Total in USD ($) 3140
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Electronic Acknowledgement Receipt

EFS ID: 40898547
Application Number: 16994543
International Application Number:
Confirmation Number: 4292

Title of Invention:

Material Handling System

First Named Inventor/Applicant Name:

Alexander Stevens

Customer Number:

156121

Filer:

Stephen Henry Eland

Filer Authorized By:

Attorney Docket Number: P06808USO
Receipt Date: 20-0CT-2020
Filing Date: 14-AUG-2020
Time Stamp: 20:13:52

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $3140

RAM confirmation Number E20200JK14493916
Deposit Account 603333

Authorized User

Stephen Eland

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
121776
1 Preliminary Amendment P06808USO_Prelim_Amend.pdf no 8
49a58e6567e0dfac3e8c149a06292a3e7c2f|
98a0
Warnings:
Information:
332453
2 QOath or Declaration filed P06808USO_5|gnsfd_declarano no 4
ns.p cc87a676d456ab7237f1751847bf4f01ce97|
Warnings:
Information:
39913
3 Fee Worksheet (SB06) fee-info.pdf no 2
89c23ea6f3007d9a0d43a25671dfd4bb250
beda
Warnings:
Information:
Total Files Size (in bytes): 494142

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

In re the Application of Alexander Stevens et al

Application No. 16/994,543 Confirmation No. 4292
Attorney Docket No. P06808USO

Filed: August 14, 2020

For:  Material Handling System

CERTIFICATE OF TRANSMISSION
| hereby certify that this Correspondence is being filed on the date
identified below with the United States Patent and Trademark Office via the EFS web
system.

October 20, 2020 /Stephen Eland /
Date of Certificate Stephen Eland

Preliminary Amendment
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CLAIMS
Please amend the claims as follows:

1. (Original)A method for delivering items to storage locations and retrieving items
from storage locations, comprising the steps of:

providing a plurality of storage racks spaced apart from one another forming a
plurality of aisles, wherein each storage rack comprises a plurality of
columns and each column comprises a plurality of storage locations;

providing a plurality of delivery vehicles wherein each vehicle comprises a
horizontal drive system operable to drive the vehicle along a horizontal
surface, a vertical drive operable to drive the vehicle vertically and a
transfer mechanism operable to transfer an item between the vehicle and
one of the storage locations;

driving a first one of the vehicles to drive the first vehicle to the storage racks;

driving the first vehicle along a first path under a first one of the racks wherein the
first rack is adjacent a first one of the aisles and wherein the first path
extends in a direction parallel to the first aisle and spaced apart from the
first aisle;

turning the first vehicle while the first vehicle is under the first rack;

driving the vehicle into the first aisle;

driving the first vehicle upwardly in the aisle to a first of the storage locations;
transferring an item between the first vehicle and the first storage location;

driving the first vehicle downwardly in the aisle until the vehicle is on a horizontal
surface;

driving the first vehicle across the first aisle after the step of driving the first
vehicle downwardly; and

driving the vehicle out from under the storage racks after the step of driving the
first vehicle across the first aisle.

2. (Original)The method of claim 1 wherein a plurality of vertical posts form a first
column of the first storage rack and wherein the first vehicle has a first width
extending from a first side of the first vehicle to a second side of the first vehicle
and wherein the vertical drive of the first vehicle projects outwardly from the first
side and the second side so that the vehicle has a second width corresponding to
the distance between outer edges of the vertical drive so that the second width is
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10.

11.

greater than the first width and wherein the vertical posts of the first column are
spaced apart a distance greater than the first width and less than the second
width.

(Original)The method of claim 1 wherein a plurality of vertical tracks segments
are attached to vertical posts of the first column and wherein the step of driving
the first vehicle into the first aisle comprises aligning the vertical drive of the first
vehicle with the vertical track segments.

(Original) The method of claim 3 wherein the step of driving the first vehicle into
the aisle comprises driving a first portion of the vertical drive through the vertical
track segment and driving a second part of the vertical drive into operative
engagement with the vertical track segment.

(Original) The method of claim 1 wherein the first storage rack is formed of a
plurality of vertical posts and the first vehicle has a length and a width and the
length is greater than the width and wherein the step of driving the first vehicle
along the first path comprises driving the vehicle along a path spaced apart from
the vertical posts by a distance greater the half the length of the vehicle.

(Original) The method of claim 1 comprising the step of driving the first vehicle to
a workstation to present an item to an operator after the step of driving the first
vehicle out from under the storage racks.

(Original) The method of claim 1 wherein the step of driving the first vehicle
across the aisle comprises driving the first vehicle under a second of the storage
racks.

(Original) The method of claim 1 wherein the step of turning comprises rotating
the first vehicle about a vertical axis that extends through the first vehicle.

(Original) The method of claim 8 wherein the vertical axis extends through the
first path.

(Currently Amended) The method of ¢laim fandetalams--&.comprising the
step of driving a second of the vehlcles under the flrst rack along a second path
parallel to the first path so that the second vehicle passes the first vehicle as the
first vehicle travels along the first path.

(Original) A material handling system for delivering items to storage locations and

retrieving items from storage locations, comprising:

a first storage rack having a plurality of columns each of which comprises a
plurality of storage locations wherein the first storage rack is longitudinally
elongated;

a second storage rack having a plurality of columns each of which comprises a
plurality of storage locations wherein the second storage rack is

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 138



12.

13.

longitudinally elongated, wherein the first storage rack is spaced apart
from the first storage rack to provide an aisle between the first and second
storage racks;

a plurality of delivery vehicles wherein each vehicle has a length and a width and
each vehicle comprises:

a horizontal drive system operable to drive the vehicle along a horizontal
surface;

a vertical drive operable to drive the vehicle vertically; and

a transfer mechanism operable to transfer an item between the vehicle
and one of the storage locations;

a track positioned in the aisle wherein the vertical drive is configured to
cooperate with the track to drive the vehicle vertically upwardly;

a first horizontal path that extends under the first rack in a direction parallel to the
aisle;

a second horizontal path that extends under the first rack in a direction parallel to
the aisle;

wherein the horizontal drive is configured to turn the vehicle under the first rack
by rotating the vehicle about a vertical axis that extends through the
vehicle;

wherein the storage rack comprises a plurality of vertical posts and the first and
second horizontal paths are each spaced apart from the vertical posts a
distance greater the one half the length of the vehicles;

wherein the first horizontal path under the path is spaced apart from the first
horizontal path a distance greater than the width of the vehicles.

(Original) The system of claim 11 wherein the vertical drive comprises a plurality
of rotatable elements that each rotate about a horizontal axis and wherein the
horizontal drive comprises a plurality of rotatable elements that each rotate about
a horizontal axis transverse the axes of rotation of the vertical drive elements.

(Original) The system of claim 12 wherein the plurality of vertical posts form a
first column of the first storage rack and wherein the vehicles have a first width
extending from a first side of the vehicle to a second side of the vehicle and
wherein the vertical drive of the vehicle projects outwardly from the first side and
the second side so that the vehicle has a second width corresponding to the
distance between outer edges of the vertical drive so that the second width is
greater than the first width and wherein the vertical posts of the first column are
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14.

15.

16.

17.

spaced apart a distance greater than the first width and less than the second
width.

(Original) The system of claim 11 wherein the track comprises drive elements
configured to cooperate with the vertical drive so that rotating the vertical drive
about a horizontal axis operates to drive the vehicle upwardly along the track.

(Original) The system of claim 14 wherein the track comprises a lower section
and an upper section wherein the drive elements are spaced apart further in the
lower section then the upper section to provide gaps in the lower section.

(Original) The system of claim 15 wherein the gaps are configured to facilitate the
vertical drive passing through the gaps without contacting the lower section when
the vehicle is driven past the lower section.

(Original) A method for delivering items to storage locations and retrieving items

from storage locations, comprising the steps of:

providing a vehicle having a horizontal drive and a vertical drive comprising a
forward rotatable element adjacent a front end of the vehicle and a
rearward rotatable element adjacent a rear end of the vehicle;

providing a first vertical track on a first side of a first column wherein the first
vertical track has drive elements configured to cooperate with the forward
rotatable element to drive the vehicle upwardly;

providing a second vertical track on second side of the first column wherein the
second vertical track has drive elements configured to cooperate with
rearward rotatable element to drive the vehicle upwardly, wherein the
vertical drive and the first and second vertical tracks are configured so that
the vertical track impedes displacement of the vehicle along a horizontal
path when the vertical drive is rotated into a position of misalignment;

aligning the vertical drive, wherein the step of aligning comprises the steps of:

rotating the forward rotatable element about a horizontal axis substantially
parallel with the horizontal path to align the forward rotatable
element with gaps in the first and second vertical tracks; and

rotating the rearward rotatable element about a horizontal axis
substantially parallel with the horizontal path to align the rearward
rotatable element with gaps in the first and second vertical tracks;

after the step of aligning, driving the vehicle along the horizontal path toward the
first vertical track, wherein the step of driving comprises driving the vehicle
so that the forward rotatable element passes through the gaps in the
second vertical track;
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18.

19.

20.

21.

22.

23.

continuing to drive the vehicle along the horizontal path to position the forward
rotatable element in operative engagement with first track and the
rearward rotatable element in operative engagement with the second
track;

rotating the forward and rearward rotatable elements to drive the vehicle
upwardly toward a first storage location;

transferring a first item from the first storage location to the vehicle;
driving the vehicle down with the first item;

driving the vehicle with the first item along the horizontal path so that the
rearward rotatable element passes through gaps in the first vertical track.

(Original) The method of claim 17 wherein the step of rotating the forward and
rearward rotatable elements comprises synchronously driving the forward and
rearward rotatable elements to drive the vehicle vertically upwardly while
maintaining the orientation of the vehicle relative to the horizon.

(Currently Amended) The method of claim 17 ss4&-comprising the step of driving
the vehicle out from under the track after the step of driving the vehicle with the
first item along a horizontal path.

(Currently Amended) The method of ¢ L ane-otalaims-438 comprising the
step of turning the vehicle to a path perpendlcular to the horlzontal path while the
vehicle is under one of the racks.

(Currently Amended) The method of ¢ L anvadalsms3E338 comprising the
step of driving the vehicle with the first item to a workstatlon to present the first
item to an operator.

(Currently Amended) The method of ¢ L ampe-atelams-35-24% wherein the
step of driving the vehicle along the horlzontal path comprlses dr|V|ng a plurality
of horizontal drive elements about a horizontal axis that is substantially
perpendicular to the horizontal path.

(Original) A method for delivering items to storage locations and retrieving items

from storage locations, comprising the steps of:

providing a plurality of storage racks spaced apart from one another forming a
plurality of aisles, wherein each storage rack comprises a plurality of
columns and each column comprises a plurality of storage locations;

providing a plurality of delivery vehicles wherein each vehicle comprises a
horizontal drive system operable to drive the vehicle along a horizontal
surface, a vertical drive operable to drive the vehicle vertically and a
transfer mechanism operable to transfer an item between the vehicle and
one of the storage locations;
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24,

25.

26.

27.

driving a first of the vehicle under one or more of the storage racks along a path
that crosses one or more aisle, wherein the step of driving the first vehicle
includes driving the first vehicle into a first of the columns in a first of the
aisles;

driving the first vehicle vertically upwardly within the first aisle until the first
vehicle is adjacent a first of the storage locations;

transferring an item from the first storage location to the first vehicle;
driving the first vehicle vertically downwardly within the first aisle;

driving the vehicle out of the first aisle via a path that extends under at least one
of the storage racks.

(Original) The method of claim 23 wherein the path includes a portion passing
under one of the racks and extending parallel to one of the aisles.

(Original) The method of claim 24 comprising the step of driving a second of the
vehicle past the first vehicle under the one rack as the first vehicle is driven along
the portion of the path under the one of the racks.

(Currently Amended) The method of ¢ 2Jamneal-alaimsda-2s comprising the
step of turning the vehicle while the vehicle is under one of the racks wherein the
step of turning comprises turning the vehicle to align the vehicle with a path
perpendicular to the first aisle.

(Original) The method of claim 26 wherein the step of turning the vehicle
comprises rotating the vehicle about a vertical axis passing through the vehicle.
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REMARKS

Please amend the claims as set forth above prior to calculating the filing fees.

Respectfully submitted,

OPEX CORPORATION, Applicant

By_ /Stephen H. Eland/
Stephen H. Eland
PTO Registration No. 41,010
Telephone: (856) 727-1100 x5325
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0O.BOX 1450 U.S. POSTAGE PAID
B, POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Opex Corporation
305 Commerce Dr
Moorestown, NJ 08057

Courtesy Reminder for
Application Serial No: 16/994,543

Attorney Docket No: P0O6808US0
Customer Number: 156121
Date of Electronic Notification: 08/24/2020

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:

kpaul@opex.com

seland@opex.com

To view your correspondence online or update your email addresses, please
visit us anytime at https:/ppair-my.uspto.gov/pair/PrivatePair.
If you have any questions, please email the Electronic Business Center (EBC)

at EBC@uspto.gov or call 1-866-217-9197.
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

16994543

Filing Date

Applicant(s) Alexander Stevens

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend
1 1 51
2 1 52
3 1 53
4 1 54
5 1 55
6 1 56
7 1 57
8 1 58
9 1 59
10 9 60
11 1 61
12 1 62
13 1 63
14 1 64
15 1 65
16 1 66
17 1 67
18 1 68
19 2 69
20 (1) 70
21 (1) 71
22 (1) 72
23 1 73
24 1 74
25 1 75
26 3 76
27 3 77
28 78
29 79
30 80
31 81
32 82
33 83
34 84
35 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100
Total Indep 4 0 0
Total 36 ‘J 0 ‘J 0 ‘J
Depend
N N N
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/994,543
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 40 minus 20= 20 OR |« 100 - 2000
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 460 - 460
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 820
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 5000
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/994,543 08/14/2020 Alexander Stevens P0O6808USO
CONFIRMATION NO. 4292
156121 FORMALITIES LETTER
Opex Corporation
305 Commerce Dr ORI AT
000000119386928

Moorestown, NJ 08057
Date Mailed: 08/24/2020

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

ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.

+ The application search fee must be submitted.

+ The application examination fee must be submitted.

« Additional claim fees of $ 3280 as an undiscounted entity, including any required multiple dependent claim
fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees
are due.

+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.

The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 300 basic filing fee.

+ $ 160 surcharge.

+ $ 660 search fee.

+ $ 760 examination fee.

+ $ 460 for 1 independent claims over 3.

+ $ 2000 for 20 total claims over 20.
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+ $ 820 for multiple dependent claim surcharge.
« $( 0) previous unapplied payment amount.
+$ 5160 TOTAL FEE BALANCE DUE.

Items Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Alexander Stevens
Joseph Valinsky

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

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

Alexandria VA 22313-1450

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

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

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

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

/mteklemichael/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/994,543 08/14/2020 3659 0.00 PO6808USO 27 4
CONFIRMATION NO. 4292
156121 FILING RECEIPT

30 Commoras D O A

Moorestown, NJ 08057
Date Mailed: 08/24/2020

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)
Alexander Stevens, Moorestown, NJ;
Joseph Valinsky, Moorestown, NJ;
Applicant(s)
OPEX Corporation, Moorestown, NJ

Power of Attorney: None

Domestic Priority data as claimed by applicant
This appln claims benefit of 62/886,602 08/14/2019

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

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 08/20/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/994,543

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

Early Publication Request: No
Title

Material Handling System
Preliminary Class
477
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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PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | P06808USO

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Material Handling System

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| It\lexander Stevens |

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

City 'vlooreslown State/Province | NJ Country of Residenceé | IS

Mailing Address of Inventor:

Address 1 B05 Commerce Drive

Address 2

City | I\/Ioorestown State/Province | F\IJ
Postal Code 08057 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| oseph \alinsky |
Resﬁience Information (Select One) (8 US Residency Non US Residency Active US Military Service -
City '\lloorestown State/Province | NJ Country of Residencé | s

Mailing Address of Inventor:

Address 1 305 Commerce Drive

Address 2

City | I\lloorestown State/Province | k\IJ
Postal Code 08057 Countryi | |US

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

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a). Petitioners' Exhibit 1002
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PTO/AIA/4 (02-18)

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

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

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

Attorney Docket Number | P06808USO

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Material Handling System

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

Customer Number 56121
Email Address kpaul@opex.com | AddEmail | |Remove Email|
Email Address Feland@opex.com | AddEmail | |Remove Email|

Application Information:

Title of the Invention aterial Handling System

Attorney Docket Number| [P06808USG Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter tility v
Total Number of Drawing Sheets (if any) 11 Suggested Figure for Publication (if any) | 1

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 U.5.C. 111(c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

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

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

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

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

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 156121
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PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

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

. Attorney Docket Number | P06808USO
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Material Handling System

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

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

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Claims benefit of provisional ~| 62886602 2019-08-14

Additional Domestic Benefit/National Stage Data may be generated within this form 2
by selecting the Add button.

Foreign Priority Information:

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

Remove

Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

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

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

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

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

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Authorization or Opt-Out of Authorization to Permit Access:
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authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

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

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

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

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

(1).

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

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

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

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

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

Applicant {1

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

identified in this section.

Assignee Legal Representative under 35 U.5.C. 117 Joint Inventor

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

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:
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Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name DPEX Corporation

Mailing Address Information For Applicant:
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Email Address

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

If the Assignee or Non-Applicant Assignee is an Organization check here. []
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Mailing Address Information For Assignee including Non-Applicant Assignee:
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Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2} furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested informaticn, 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 youin this form will be subject to the following routine uses:

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

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

3 Arecord 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 tc the subject matter of the record.

4,  Arecord 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
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

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

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

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850

EFS Web 2.2.13 U.S. Patent No. 11,472,632; Page 159



FIG1

é{wﬂ‘\. SRR

3 ) ‘\~

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 160



145a

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 161



100

152

122a 1450
127 126

FIG. 3

80

100

®
©
@

58

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 162



3

= = [y
ELE i
= == =
Q <
[slslel B Tolelalol S LoToTotel B Lo la)
QOO SCO0Y 200
QOOe 100004 QOG0 $00
a00d 00Oo0d POOUC{ 8O -
[slelel Qi Tolololo LI LoleTotel B Tola)
cood toooo! incood oo
QGO 10000 QOO0Y 00
~
71 JOS I VN B A W’
LA
x]
QO0g 10000 Q00! #O0
saod jooos] joacoi too W
COOY O000¢ BCODY OO 2
aood looood Ieoood oo -
o00e 10000¢ HOOTCY OO
o0od tooood oonod o
TOOY OOD0Y 00D OO
2 % °
=i =
= B ¥

FIG. 5

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 163



Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 164



0

b

g

L Ol
088 088 2001 088
mm W w MMQQQF 3098
o) e (0T o [T
1001~ | | nv
\\A_ pooi” 1} coh,
“ ?, @Nm\aEV%\ "
} ] S— i
| RN Rip
| i eors | | [ 418
| || aove \ ]| |
| 1% 1] B
_ I | | T ] «J
“ L[ 9° | [ sis
I GG~ !
uis L =y Mt |, +T5/J
] ] Py oy 5 { {
| / | Be0Q87 Nesk | / || ss
2z ] { Z
| Vd I | Vd |
i 1 s00L | ,
008 0L8 008

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 165



by P
i i o
by R
v N
- N = d, g
H
i o

%

1 R
4 -

o o * s o
e 4 i< N
2.3 &8 I
s b N o i:

3 ¥ )

(206

| 335 PO
i -~
=7

R

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 166



890
» 860b

A

1YY

/
,‘, :,1\

L

01

&
R

Y RS

880

100b

FIG. 9

Petitioners' Exhibit 1002

No. IPR2024-00850

U.S. Patent No. 11,472,632; Page 167

Exotec v. Opex



N

<t <
w o0 o)
[Ne)
a —
w w

AVAVAVAVAVAVAVAVAVAVASA- 4= Vi

FIG. 10

140

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 168



AUTOMATED GUIDED VEHICLE n 100-n_

AUTOMATED GUIDED VEHICLE 1 100-1
»
—] POWERSUPPLY NI
|  POSITION SENSING 288
SYSTEM 280 COMMUNICATION
e —— INTERFACE(S)
| OBJECTSENSING | 284 FIRST DRIVE SYSTEM
| SYSTEM 282 | ¢ FIRST MOTOR | 230
<«—'| | SECOND DRIVE SYSTEM
PROCESSOR 2504
MEMORY (CPU) SECOND MOTOR
287 286 [€& — > == — — = = 250
- THIRD MOTOR_

FIG. 11

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 169



450 ~_

SYSTEM CONTROLLER WMS
> COMMUNICATION INTERFACES | [« 940
SUPPORT CIRCUITS [a= CPU | @ L r=————="—"= = N —
~ < | USERINTERFACE N 953
952 9O 951 | _COMPONENTS .,
MEMORY
OPERATING SYSTEM 956
— /958
INVENTORY MANAGEMENT MODULE /-960
TASK AGENT MANAGER 961
INVENTORY MANAGEMENT TASK PROCESSOR }/
[ DYNAMIC INVENTORY SLOTTING ANALYZER % 962
e e e e e e e e e e e e — — — — — —
SUBTASK SEQUENCE IDENTIFIER 1963
[ TASK PRIORITY MANAGER }/'964
—965
[ EVENT NOTIFICATION DETECTOR }/
—~966
[ STATE TRANSITION DETECTOR }/
[ AUTOMATED GROUND VEHICLE (AGV) SELECTOR l/"967
/-970
AGV TRAFFIC MANAGEMENT La76
I POSITION ANALYZER }’"972 I PRIORITY MONITOR r
| I( 974
STATE/EVENT MONITORING 980
[AGV AVAILABILITY 982 | | AGV SUBTASK STATUS 986 | @
[AGV POWER LEVEL 284 |
DATA REPOSITORY L—990
[ ITEM STORAGE LOCATION MAP 992 |
| AGV USAGE STATISTICS 996 |

v v ; v

AGV TASK GROUPS

UNASSOCIATED AGVs AGV TASK GROUPS AGV TASK GROUPS
(TYPE 1) (TYPE 1)

902-1 904-1 906-1

FIG 12

(TYPE 1l1)
908-1

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 170



Electronic Acknowledgement Receipt

EFS ID: 40294223
Application Number: 16994543
International Application Number:
Confirmation Number: 4292

Title of Invention:

MATERIAL HANDLING SYSTEM

First Named Inventor/Applicant Name:

Alexander Stevens

Customer Number:

156121

Filer:

Stephen Henry Eland

Filer Authorized By:

Attorney Docket Number: P06808USO
Receipt Date: 14-AUG-2020
Filing Date:
Time Stamp: 22:56:23

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1255965
1 Application Data Sheet P06808USO_ADS.pdf no 8
7fedeccde696fe6c144dd269e0f7¢84d 1113
Warnings: Petitioners' Exhibit 1002

DRI29N24 NNARE

= s O Al 1
LAULCL V. UPYTA, IWU. T NRAUVLFUU0J

U.S. Patent No. 11,472,632; Page 171



Information:

3183575

Drawings-only black and white line

ings. 11
drawings P06808USO_Drawings.pdf no

32b1a00adab4472d593efd3221a28daf0ab)
0512

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

303054
3 Specification P06808USO_Application.pdf no 40
8962b27f9e 1d8aeaf0afe6853e3138fc8d88
5523
Warnings:
Information:
Total Files Size (in bytes): 4742594

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 172



MATERIAL HANDLING SYSTEM

PRIORITY CLAIM

[0001] This application claims priority under 35 U.S.C. §119 to U.S. Provisional Patent
Application No. 62/886,602 filed on August 14, 2019. The entire disclosure of U.S. Appl. No.
62/886,602 is hereby incorporated herein by reference.

EIELD OF THE INVENTION

[0002] Embodiments of the present invention generally relate to automated material and article

handling systems which can be used in warehouse, storage and/or distribution environments.
BACKGROUND

[0003] Modern material handling systems, such as those used in mail-order warehouses,
supply chain distribution centers, and custom-order manufacturing facilities, face significant
challenges in responding to requests for inventory articles. In their incipiency, enterprises will
generally invest in a level of automation that is at least adequate for current needs. As the scale
of an inventory management system expands to accommodate a greater number and variety of
articles, however, so too does the cost and complexity of operating it to simultaneously
complete the packing, storing, replenishment, and other inventory management tasks for which

it is intended.

[0004] Failure to efficiently utilize resources such as space, equipment, and manpower in an
inventory management facility results in lower throughput, longer response times, and a growing
backlog of unfinished tasks. Greater efficiency may often be achieved, for a time, by
incrementally expanding the capacity of the facility’s existing automation infrastructure,
particularly when that expansion follows a well-conceived plan for growth. Sooner or later,
however, a point of diminishing returns is encountered. That is, the achievement of further
gains in capacity and/or functionality eventually becomes cost prohibitive as compared to
available alternatives, if such gains can be realized at all. VWhen that point of diminishing
returns is reached, a facility operator may be forced to abandon pre-existing material handling

infrastructure and to replace that infrastructure with a completely new automation platform.

SUMMARY OF THE INVENTION

[0005] The present invention provides a number of inventive aspects that relate to material
handling and/or storage and retrieval processes.
1
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[0006] According to one aspect, the present invention provides a method for delivering items to
storage locations and retrieving items from storage locations. The method may include the step
of providing a plurality of storage racks spaced apart from one another forming a plurality of
aisles. Each storage rack may include a plurality of columns and each column may include a
plurality of storage locations. The method may also include the step of providing a plurality of
delivery vehicles wherein each vehicle includes a horizontal drive system operable to drive the
vehicle along a horizontal surface. The vehicles may also include a vertical drive operable to
drive the vehicle vertically and a transfer mechanism operable to transfer an item between the
vehicle and one of the storage locations. The method may also include the step of driving a first
one of the vehicles to drive the first vehicle to the storage racks. Optionally, the method
includes the step of driving the first vehicle along a first path under a first one of the racks
wherein the first rack is adjacent a first one of the aisles and wherein the first path extends in a
direction parallel to the first aisle and spaced apart from the first aisle. The method may also
include the step of turning the first vehicle while the first vehicle is under the first rack.
Additionally, the method includes the step of driving the vehicle into the first aisle and driving the
first vehicle upwardly in the aisle to a first of the storage locations. An item may be transferred
between the first vehicle and the first storage location. The first vehicle may then be driven
downwardly in the aisle until the vehicle is on a horizontal surface. The first vehicle may then
driven across the first aisle and then out from under the storage racks after the step of driving

the first vehicle across the first aisle.

[0007] According to another aspect a method for delivering items may include a storage rack
having a plurality of vertical posts form a first column of the first storage rack and a first vehicle
having a first width extending from a first side of the first vehicle to a second side of the first
vehicle. The first vehicle may also include a vertical drive that projects outwardly from the first
side and the second side so that the vehicle has a second width corresponding to the distance
between outer edges of the vertical drive so that the second width is greater than the first width
and wherein the vertical posts of the first column are spaced apart a distance greater than the

first width and less than the second width.

[0008] According to yet another aspect, a method for delivering items may include a plurality of
vertical tracks segments attached to vertical posts of a first column and the method may include

the step of aligning the vertical drive of the first vehicle with the vertical track segments.

[0009] According to another aspect, the present invention may provide a method for delivering

items that includes the step of driving a first portion of a vertical drive of a vehicle through a

2
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vertical track segment and driving a second part of the vertical drive into operative engagement

with the vertical track segment.

[0010] According to a further aspect, a method for delivering items may include the step of
driving a first vehicle along a first path by driving the vehicle along a path spaced apart from the

vertical posts by a distance greater the half the length of the vehicle.

[0011] According to yet another aspect, a method for delivering items may include the step of
driving a first vehicle to a workstation to present an item to an operator after driving the first

vehicle out from under storage racks.

[0012] According to a further aspect, a method for delivering items may include the step of
driving the first vehicle across the aisle by driving the first vehicle under a second of the storage

racks.

[0013] According to another aspect, a method for delivering items may include the step of
turning a vehicle by rotating the venhicle about a vertical axis that extends through the vehicle.

Optionally, the vertical axis may extend through the first path.

[0014] According to a further aspect, a method for delivering items may include the step of
driving a second vehicles under a first rack along a second path parallel to a first path so that a

second vehicle passes the first vehicle as the first vehicle travels along the first path.

[0015] According to a further aspect, a material handling system for delivering items to storage
locations and retrieving items from storage locations is provided. The system may include a first
storage rack having a plurality of columns each of which comprises a plurality of storage
locations wherein the first storage rack is longitudinally elongated and a second storage rack
having a plurality of columns each of which comprises a plurality of storage locations wherein
the second storage rack is longitudinally elongated. The first storage rack may be spaced apart
from the first storage rack to provide an aisle between the first and second storage racks.
Additionally, the system may include a plurality of delivery vehicles. Optionally, each vehicle
may have a length and a width and each vehicle include a horizontal drive system operable to
drive the vehicle along a horizontal surface, a vertical drive operable to drive the vehicle
vertically, and a transfer mechanism operable to transfer an item between the vehicle and one
of the storage locations. The system may also include a track positioned in the aisle.
Additionally, the vertical drive may be configured to cooperate with the track to drive the vehicle
vertically upwardly. The system may also include a first horizontal path that extends under the

first rack in a direction parallel to the aisle and a second horizontal path that extends under the
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first rack in a direction parallel to the aisle. Optionally, the horizontal drive is configured to turn
the vehicle under the first rack by rotating the vehicle about a vertical axis that extends through
the vehicle. Additionally, the storage rack may include a plurality of vertical posts and the first
and second horizontal paths may each be spaced apart from the vertical posts a distance
greater the one half the length of the vehicles. Further, the first horizontal path under the path
may be spaced apart from the first horizontal path a distance greater than the width of the

vehicles.

[0016] According to a further aspect a system for delivering items may include a vertical drive
having a plurality of rotatable elements that each rotate about a horizontal axis. Additionally, the
system may include a horizontal drive that includes a plurality of rotatable elements that each

rotate about a horizontal axis transverse the axes of rotation of the vertical drive elements.

[0017] According to yet another aspect, the present invention may provide a system for
delivering items that includes a plurality of vertical posts that form a first column of a first storage
rack and vehicles that have a first width extending from a first side of the vehicle to a second
side of the vehicle. The vertical drive of the vehicle may project outwardly from the first side and
the second side so that the vehicle has a second width corresponding to the distance between
outer edges of the vertical drive so that the second width is greater than the first width.
Optionally, the vertical posts of the first column are spaced apart a distance greater than the first

width and less than the second width.

[0018] According to a further aspect, a system for delivering items may include a track that

includes drive elements configured to cooperate with a vertical drive so that rotating the vertical
drive about a horizontal axis operates to drive the vehicle upwardly along the track. Optionally,
the track includes a lower section and an upper section wherein the drive elements are spaced

apart further in the lower section then the upper section to provide gaps in the lower section.

[0019] The system of claim 15 wherein the gaps are configured to facilitate the vertical drive
passing through the gaps without contacting the lower section when the vehicle is driven past

the lower section.

[0020] According to an additional aspect, the present invention may provide a method for
delivering items to storage locations and retrieving items from storage locations. The method
may include the steps of providing a vehicle having a horizontal drive and a vertical drive having
a forward rotatable element adjacent a front end of the vehicle and a rearward rotatable element

adjacent a rear end of the vehicle and providing a first vertical track on a first side of a first
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column. The first vertical track may have drive elements configured to cooperate with the
forward rotatable element to drive the vehicle upwardly. The method may also include the step
of providing a second vertical track on second side of the first column wherein the second
vertical track has drive elements configured to cooperate with rearward rotatable element to
drive the vehicle upwardly. The vertical drive and the first and second vertical tracks may be
configured so that the vertical track impedes displacement of the vehicle along a horizontal path
when the vertical drive is rotated into a position of misalignment. Additionally, the method may
aligning the vertical drive that may include the steps of rotating the forward rotatable element
about a horizontal axis substantially parallel with the horizontal path to align the forward
rotatable element with gaps in the first and second vertical tracks and rotating the rearward
rotatable element about a horizontal axis substantially parallel with the horizontal path to align
the rearward rotatable element with gaps in the first and second vertical tracks. After the step of
aligning, the method may include the step of driving the vehicle along the horizontal path toward
the first vertical track. The step of driving may include driving the vehicle so that the forward
rotatable element passes through the gaps in the second vertical track. The method may also
include the step of continuing to drive the vehicle along the horizontal path to position the
forward rotatable element in operative engagement with the first track and the rearward
rotatable element in operative engagement with the second track. The forward and rearward
rotatable elements may be rotated to drive the vehicle upwardly toward a first storage location.
Additionally, a first item may be transferred from the first storage location to the vehicle, the
vehicle may be driven downwardly with the item and the vehicle may be driven with the first item
along the horizontal path so that the rearward rotatable element passes through gaps in the first

vertical track.

[0021] According to yet another aspect, a method of delivery items may include a step of
rotating forward and rearward rotatable elements by synchronously driving the forward and
rearward rotatable elements to drive the vehicle vertically upwardly while maintaining the

orientation of the vehicle relative to the horizon.

[0022] According to yet another aspect, a method of delivery items may include a step of driving
a vehicle out from under a track after driving the vehicle with the first item along a horizontal

path.

[0023] According to another aspect, a method of delivery items may include a step turning a
vehicle to a path perpendicular to the horizontal path that the vehicle was travelling along.

Optionally the step of turning may be performed while the vehicle is under one of the racks.
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[0024] According to a further aspect, a method of delivery items may include a step of driving
the vehicle along the horizontal path. The step of driving may include the step of driving a
plurality of horizontal drive elements about a horizontal axis that is substantially perpendicular to

the horizontal path.

[0025] According to an additional aspect, a method of delivery items may include the steps of
providing a plurality of storage racks and a plurality of delivery vehicles. The storage racks may
be spaced apart from one another forming a plurality of aisles and each storage rack may
include a plurality of columns and each column may include a plurality of storage locations.
Optionally, each vehicle may include a horizontal drive system operable to drive the vehicle
along a horizontal surface. Each vehicle may also include a vertical drive operable to drive the
vehicle vertically. Optionally, a transfer mechanism may be operable to transfer an item
between the vehicle and one of the storage locations. The method may also include the step of
driving a first of the vehicle under one or more of the storage racks along a path that crosses
one or more aisle. The step of driving the first vehicle may include driving the first vehicle into a
first of the columns in a first of the aisles. The first vehicle may be driven vertically upwardly
within the first aisle until the first vehicle is adjacent a first of the storage locations. An item may
be transferred from the first storage location to the first vehicle. The first vehicle may then be
driven vertically downwardly within the first aisle and then driven out of the first aisle via a path

that extends under at least one of the storage racks.

[0026] According to yet another aspect, a method of delivery items may include a path that
includes a portion passing under one of the racks and extending parallel to one of the aisles.
Optionally,, a second vehicle may be driven past the first vehicle under the one rack as the first

vehicle is driven along the portion of the path under the one of the racks.

[0027] According to a further aspect, a method of delivery items may include a step of turning
the vehicle while the vehicle is under one of the racks. The step of turning may include turning
the vehicle to align the vehicle with a path perpendicular to the first aisle. Optionally, the step of
turning the vehicle may include rotating the vehicle about a vertical axis passing through the

vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] So that the manner in which the above recited features of the present invention can be
understood in detail, a more particular description of the invention, briefly summarized above,

may be had by reference to embodiments, some of which are illustrated in the appended
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drawings. It is to be noted, however, that the appended drawings illustrate only typical
embodiments of this invention and are therefore not to be considered limiting of its scope, for

the invention may admit to other equally effective embodiments.

[0029] FIG. 1 is a perspective view of a material handling system;

[0030] FIG. 2 is a perspective view of an automated guided of the material handling system
illustrated in FIG. 1;

[0031] FIG. 3 is an end view of the vehicle illustrated in FIG. 2;
[0032] FIG. 4 is a side elevational view of the vehicle illustrated in FIG. 2;
[0033] FIG. 5 is a plan view of the vehicle illustrated in FIG. 2;

[0034] FIG. 6 is an enlarged fragmentary perspective view of a rack portion of the material

handling system illustrated in FIG. 1;

[0035] FIG. 7 is a front elevational view of an aisle of a rack system of the material handling

system illustrated in FIG. 1;
[0036] FIG. 8 is a side elevational view of the aisle illustrated in FIG. 7,
[0037] FIG. 9is a plan view of the aisle illustrated in FIG. 7;

[0038] FIG. 10 is an enlarged fragmentary side elevational view of the aisle illustrated in FIG.
13A;

[0039] FIG. 11 is a block diagram depicting the subsystems of a plurality of guided vehicles

according to one or more embodiments; and
[0040] FIG. 12 is a block schematic diagram of a controller of the system illustrated in FIG. 1.

[0041] While the systems and methods are described herein by way of example for several
embodiments and illustrative drawings, those skilled in the art will recognize that systems and
methods for performing respective subsets of inventory management tasks using corresponding
functional accessory modules are not limited to the embodiments or drawings described. It
should be understood that the drawings and detailed description thereto are not intended to limit
embodiments to the particular form disclosed. Rather, the intention is to cover all modifications,
equivalents and alternatives falling within the spirit and scope of the systems and methods for
performing respective subsets of inventory management tasks using corresponding functional

accessory modules defined by the appended claims. Any headings used herein are for
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organizational purposes only and are not meant to limit the scope of the description or the
claims. As used herein, the word “may” is used in a permissive sense (i.e., meaning having the
potential to), rather than the mandatory sense (i.e., meaning must). Similarly, the words

L]

“include”, “including”, and “includes” mean including, but not limited to.

DETAILED DESCRIPTION OF EMBODIMENTS

[0042] Various embodiments of a method and apparatus for performing inventory management
tasks in an inventory management system are described. In the following detailed description,
numerous specific details are set forth to provide a thorough understanding of claimed subject
matter. However, it will be understood by those skilled in the art that claimed subject matter
may be practiced without these specific details. In other instances, methods, apparatuses or
systems that would be known by one of ordinary skill have not been described in detail so as

not to obscure claimed subject matter.

[0043] Some portions of the detailed description that follow are presented in terms of algorithms
or symbolic representations of operations on binary digital signals stored within a memory of a
specific apparatus or special purpose computing device or platform. In the context of this
particular specification, the term specific apparatus or the like may include a general-purpose
computer once it is programmed to perform particular functions pursuant to instructions from
program software. Algorithmic descriptions or symbolic representations are examples of
techniques used by those of ordinary skill in the signal processing or related arts to convey the
substance of their work to others skilled in the art. An algorithm is here, and is generally,
considered to be a self-consistent sequence of operations or similar signal processing leading to
a desired result. In this context, operations or processing involve physical manipulation of
physical quantities. Typically, although not necessarily, such quantities may take the form of
electrical or magnetic signals capable of being stored, transferred, combined, compared or
otherwise manipulated. It has proven convenient at times, principally for reasons of common
usage, to refer to such signals as bits, data, values, elements, symbols, characters, terms,
numbers, numerals or the like. It should be understood, however, that all of these or similar
terms are to be associated with appropriate physical quantities and are merely convenient

labels.

[0044] Unless specifically stated otherwise, as apparent from the following discussion, it is

appreciated that throughout this specification discussions utilizing terms such as “processing,”

o

“‘computing,” “calculating,” “determining” or the like refer to actions or processes of a specific
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apparatus, such as a special purpose computer or a similar special purpose electronic
computing device. In the context of this specification, therefore, a special purpose computer or
a similar special purpose electronic computing device is capable of manipulating or transforming
signals, typically represented as physical electronic or magnetic quantities within memories,
registers, or other information storage devices, transmission devices, or display devices of the

special purpose computer or similar special purpose electronic computing device.

[0045] Reference will now be made in detall to exemplary embodiments of the present
invention, examples of which are iliustrated in the accompanying drawings. Wherever possible,
the same reference numbers will be used throughout the drawings o refer to the same or like

parts.

[0046] Referring now to the figures in general and to FIG. 1 specifically, an apparatus for
sorting or retrieving items is designated generally 10. The apparatus 10 includes one or more
mechanisms for delivering items to and/or retrieving items from one of a plurality of locations,
such as storage areas located in racks 800 or flow racks 600. The delivery mechanism may
include one or more vehicles 100 that transport items. For instance, optionally, the vehicles
may retrieve items from storage locations 820 in the racks 800 and deliver the items to a
workstation 500 where an operator can retrieve the item from the vehicle. The vehicle may
optionally return to a storage area in the rack to store any remaining items that were not
retrieved by the operator. The vehicle can then advance to another storage area to obtain the
next item to be retrieved. In this way, the system may include a mechanism for continuously
storing and retrieving items to/from the various storage areas so that the items can be
presented to an operator. Optionally, a guide, such as a track, may be positioned adjacent the
rack so that the vehicle may climb the rack vertically to retrieve an item from the rack.
Optionally, the system may include a moveable rack 700 that is configured to be transported by
the vehicles. The vehicles may transport the moveable rack into position adjacent a storage
rack. The vehicle may then climb the rack vertically to transfer items between the vehicle and a

storage location in the storage rack.

[0047] It should be understood that various items and subassemblies of the overall system
can be used alone or in combination with material handling systems having different structure or

operation to the system illustrated in the Figures and described below.

[0048] As illustrated in FIGS. 1 and 7, the material handling system may optionally incorporate

one or more storage racks 800. Each storage rack may include a plurality of storage locations
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820. Optionally, the storage locations may be arranged into one or more vertical columns 810.
For instance, FIG. 1 illustrates a plurality of racks 800 and each rack may include a plurality of
columns 810, each of which includes a plurality of storage locations. The items that are handled
by the system may be stored directly in the storage locations. Alternatively, the items may be
stored in bins or totes 55 and the storage locations 820 may be configured to store the totes 55
as shown in FIG. 1 and 6-9. Accordingly, it should be understood that unless stated otherwise
in the following description, when a tote is mentioned, the term tote is broad enough to include a
container for containing one or more items as well as simply being an item that is not
necessarily contained in a container. Although the present system is described as using totes, it
should be understood that any of a variety of storage mechanisms can be used, such as pallets

or similar platforms.
Vehicles

[0049] Figure 2 illustrates details of one of the vehicles 100 that are shown in FIG. 1. As noted
above, if the system incorporates vehicles, the structure of the vehicle may vary. Accordingly, it
should be understood that each of the vehicle’s features discussed below are optional features

that may be varied or eliminated depending on the application.

[0050] The vehicles 100 may be autonomous systems that include an onboard power supply
for driving the vehicle. The vehicles may also include a communication system for wirelessly
receiving and transmitting control signals between each vehicle and a control element, such as
the central controller 450. In this way, the vehicle may receive control signals regarding the

location for retrieving an item and the location to which the vehicle is to deliver the item.

[0051] The vehicle illustrated in Figure 2 includes a horizontal drive assembly 120 for driving
the vehicle 100 in a horizontal direction. The horizontal drive 120 may be configured to drive
the vehicle along a track or along an open horizontal surface, such as a floor. For instance, one
option for a horizontal drive includes a plurality of rotatable elements, such as wheels or rollers.
One or more drive mechanisms may be provided for turning the rotatable elements.

Additionally, the rotatable elements may turn from side to side to steer the vehicle.

[0052] Alternatively, as illustrated in Figures 3-5, the vehicle may have a horizontal drive 120
formed of a plurality of rollers 122, 123, 124 that are rotatable around a first axis, such as
around an axle. Additionally, the rollers 122, 123, 124 may be constrained to rotation about a
single axis. For example, in the embodiment illustrated in FIGS. 3-5, the horizontal drive 120

includes a pair of central rollers 124 and first and second sets of outer rollers 122, 123. The first

10

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 182



set 122 is positioned forwardly of the central rollers while the second set of rollers 123 is
positioned rearwardly of the central rollers 124. The outer rollers 122, 123 may include rollers
spaced apart along the length of a horizontal axle so that each set of outer rollers includes a first
roller 122a on one side of the vehicle and a second roller 122b on an opposite side of the
vehicle as shown in FIG. 3. Additionally, as shown in FIG. 3, each set of outer rollers may

include a pair of rollers 122b on each side of the vehicle.

[0053] As noted above, the vehicle 100 may have any of a variety of steering mechanisms for
controlling the direction of travel of the vehicle. For example, an optional steering mechanism is
a zero-turn mechanism that can turn the vehicle without substantially moving forwardly.
Optionally, the zero-turn mechanism provides a means for turning the vehicle about a vertical

axis extending through the vehicle.

[0054] The zero-turn mechanism comprises a linkage that allows the wheels or rollers on one
side of the vehicle to rotate at a different speed than the wheels or rollers on the opposing side
of the vehicle. Optionally, the linkage allows the wheels or rollers on one side of the vehicle to
rotate in different directions than the wheels or rollers on the opposing side of the vehicle. In
this way, by varying the speed and/or rotational direction of the wheels on one side of the
vehicle relative to the speed and/or rotational direction of the wheels on the opposing side of the

vehicle, the zero-turn mechanism changes the direction of travel to steer the vehicle.

[0055] Optionally, the system may also include one or more guides 880 to guide or align the
vehicles as they travel. For instance, referring to FIG. 9, the guide 880 may include a channel
or groove and the vehicle may include a corresponding guide element that cooperates with the
guide 880 to control movement of the vehicle 100. One example of a guide element is a
follower 126. The follower may be any element configured to engage with or cooperate with the
guide 80. In the present instance, the vehicle 100 includes a central follower 126 that includes a
rotatable element such as a bearing that rotates about a vertical axis. The central follower 126

engages the channel in the guide 880 to constrain horizontal movement of the vehicle.

[0056] Optionally, the vehicle may also include one or more lateral guide member 127. The
lateral guide members 127 may cooperate with an outer surface of the guide 880 to constrain
movement of the vehicle. For instance, guides 880 may comprises circular guides having a

circumferential surface for guiding the rotation of the vehicles. The vehicle may have a pair of
lateral guide members 127 spaced apart from one another a distance equal to the diameter of

the circumferential surface of the guide. In this way, the lateral guides 127 engage the
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circumferential surface of the guide to constrain the vehicle to rotational motion.

[0057] In addition to the horizontal drive mechanism 120 the vehicle may also include a
vertical drive mechanism 140 for driving the vehicle 100 vertically within the rack 20. In
particular, as noted above, the system may include a guide mechanism such as a track 840 that
is disposed adjacent the rack 20. The vertical drive mechanism 140 may be configured to

cooperate with the vertical guide mechanism 840 to drive the vehicle 100 vertically.

[0058] Figures. 2-3 illustrate an exemplary vertical drive 140 that includes a plurality of
rotatable gears 145, however, it should be understood that the vertical drive 140 may include
any of a number of drive mechanisms for driving the vehicle vertically. Referring to FIG. 3, the
vertical drive may include drive gear 145 that rotates about a horizontal axis that is transverse
the horizontal axis of rotation of the horizontal drive mechanism 120. In particular, optionally,
the vehicle includes a pair of drive gears 145 that are spaced apart from one another so that
teeth of a first one of the gears 145b project outwardly from a first side of the vehicle and teeth
of a second one of the gears 145d project outwardly from a second side of the vehicle as shown
in FIG. 3. These first and second gears 145b,d may be synchronously driven. Additionally, as
shown in FIG. 2, the vehicle may include two pairs of vertical drive elements that are spaced
apart from one another along the length of the vehicle. In particular, optionally, the vehicle
includes a first pair of vertical drive elements 145a,c at a first end of the vehicle and a second

pair of vertical drive elements 145b,d at a second end of the vehicle.

[0059] Referringto FIGS. 1 and 6-7, the rack 20 may be configured so that the track 40a on
one rack is spaced apart from the track 40b on a second rack a distance corresponding to the
spacing between the first set of vertical drive elements 145a and the second set of drive
elements 145b. |n this way, the first vertical drive element 145a may cooperate with the first
track 40a to drive the vehicle up the first track 40a, while the second vertical drive element 145b
may cooperate with the second track 40b to drive the vehicle up the second track 40b.
Optionally, the two vertical drive elements 145a,b are synchronously driven so that the vehicle
maintains a horizontal orientation as the vehicle moves from horizontal movement to vertical

movement.

[0060] As described in U.S. Provisional Patent application no. 62/886,602, the entire
disclosure of which is hereby incorporated by reference, the vertical drive 140 may optionally be
configured so that vertical drive has a width that remains substantially constant as the vehicle

transitions from horizontal movement to vertical movement. In this way, the vertical drive 140
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need not telescope of extend outwardly to transition from horizontal driving to vertical driving.
For example, referring to FIGS. 2-3 forward climbing gears 145b and 145d each have a
horizontal axis of rotation and the spacing between the horizontal axis of rotation of drive
member 145b is fixed relative to the horizontal axis of rotation of drive member 145d while the

vehicle is moving horizontally and while the vehicle is climbing.

[0061] The vehicle may also include an optional transfer mechanism for transferring items

between the vehicle and a destination, such as a storage location.

[0062] For instance, the transfer mechanism 150 may be operative to transfer an item between
a platform surface of the vehicle and one of the plurality of destination areas 820. As shown in

FIG. 2, the platform surface is optionally defined by the exterior surfaces of a plurality of rollers.

[0063] The transfer mechanism 150 may be any of a variety of mechanisms for loading items
onto the vehicle and for unloading items from the vehicle into one of the storage areas.
Additionally, the transfer mechanism 150 may be specifically tailored for a particular application.
In the present instance, the transfer mechanism 150 comprises one or more displaceable
element(s) configured to engage an item stored at a storage location and pull the item onto the
vehicle. More specifically, in the present instance, the vehicle includes one or more displaceable
element(s) configured to move toward a tote in a storage location and releasably engage the tote.
After the displaceable element(s) engage the tote, each displaceable element is displaced away

from the storage location, thereby pulling the tote onto the vehicle 100.

[0064] The displaceable element of the transfer mechanism may any of a variety of items, such
as a bar, rod, or another element configured to engage an item, for example, a tote. For example,
referring to FIGS. 2-3, the transfer mechanism 150 may include one or more displaceable pins
152. Additionally, the transfer mechanism may include a drive element for displacing the pins
152. For instance, optionally, the transfer mechanism 150 includes two drive elements in the form
of endless carriers such as a drive belt or as shown drive chains 154. Optionally, each pin 152
projects or extends inwardly toward the longitudinal center line of the vehicle. The transfer
mechanism is preferable configured to cooperate one of the totes to releasably engage the tote.
For example, in the present instance, the pins 152 are configured to mate with a recess on the
tote so that the transfer mechanism can engage the tote. However, it should be recognized that
the transfer mechanism may include any of a variety of elements for engaging items to be

transferred onto of off of the vehicle.

[0065] The vehicle includes one or more drive elements for driving the transfer mechanism.
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Optionally, the vehicle includes one or more motors that drive the transfer mechanism 150. For
instance, one or more motors of the vehicle drive system may drive the chains 154 to selectively

move the chains and pins 152 toward or away from storage locations.

[0066] As the vehicle approaches a storage location to retrieve a tote, the chains may drive the
displaceable pins 152 toward the storage location so that the pins underlie a groove or notch in
the bottom of the tote. The vehicle travels a small distance upward until the pins 152 are disposed
with the groove or notch of the tote. The chain 154 then reverses so that the pins 152 move away
from the storage location. Since the pins engage the tote within the notch, when the pins move
away from the storage location, the pins pull the tote onto a surface of the vehicle. In this way,
the transfer mechanism 150 is operable to retrieve items from a storage location. Similarly, to
store an item in a storage location 820, the chains 154 of the transfer mechanism 150 drives the
pins 152 toward the storage location until the item is in the storage location. The vehicle then

moves downwardly to disengage the pins from the tote, thereby releasing the tote.

[0067] In this instance, as seen in FIG. 7, two or more totes, such as totes 55, may be coupled
and decoupled from one another using mating connectors. Optionally, totes 55 may be coupled
and decoupled from one another through a series of lifting and separating movements
implemented by movement of the vehicle 100. Optionally, the transfer mechanism 150 may be
actuated to pull a forward facing ("lead") tote onto a surface of the vehicle so as to be fully
supported by vehicle 100. If the totes are releasably connected, this pulling motion advances the
trailing tote (i.e., the one that is immediately behind the lead tote) into the aisle facing location.
Optionally, the vertical drive mechanism of vehicle 100 is then operated to drive the vehicle 100
vertically to uncouple the lead tote from the trailing tote(s). Once decoupling is completed, the

drive system may be actuated again to center the tote upon the vehicle 100.

[0068] The vehicle 100 may include a separate drive element for driving the transfer mechanism
150. Alternatively, the transfer mechanism may be interconnected with one of the horizontal or
drive elements of the vehicle. Specifically, the transfer mechanism may be connected with one
of the drive systems so that the drive system is selectively operable between driving the vehicle

and driving the transfer mechanism.

[0069] For instance, the transfer mechanism may optionally be connected with one of the
horizontal drive systems with a selectable connection so that in a first orientation the drive system
drives the vehicle horizontally and in the second orientation the drive system drives the transfer

mechanism. The optional clutch mechanism may be selectively engaged and disengaged to
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initiate and terminate transmission of power, respectively, from the motor(s) of the horizontal drive
system to the transfer mechanism, whereby the second drive system may be operated
independently of the transfer mechanism. In this instance, the clutch mechanism may be
configured as two clutch sub-assemblies which are symmetrically arranged relative to a

longitudinal centerline of vehicle 100.

[0070] The vehicle 100 may be semi-autonomous or, alternatively, fully autonomous. In the
latter regard, a multitude of non-contact systems have been proposed for the purpose of
continuously determining the actual position of an automated guided vehicle in absolute
coordinates, and resetting navigational parameters (i.e., X, Y, and heading) to null out
accumulated errors, thereby re-referencing the vehicle. Any of these may be utilized in the
implementation of position referencing for automated guided vehicles in an inventory
management system consistent with embodiments of the present disclosure. Such referencing
systems can be ultrasonic, RF, or optical in nature, with ultrasonic and optical being especially
suited to indoor scenarios. Of these latter two categories, optical systems are generally more

accurate and therefore more widely employed in commercial practice.

[0071] Exemplary position sensing systems utilize a scanning mechanism that operates in
conjunction with fixed-location references strategically placed at pre-defined surveyed sites.
Such scanning mechanisms may include scanning detectors with fixed active-beacon emitters,
scanning emitter/detectors with passive retroreflective targets, scanning emitter/detectors with

active transponder targets, and rotating emitters with fixed detector targets.

[0072] In one or more illustrative embodiments consistent with the present disclosure, the
vehicles may optionally rely on a scanning laser triangulation scheme (SLTS) to provide
positional updates to an onboard dead-reckoning system of the vehicle. A laser emitter rotating
at, for example, two rpm illuminates passive retroreflective barcode targets affixed to walls or
support columns at known locations on the order of fifteen meters away from the vehicle. The
barcodes are used to positively identify the reference target and eliminate ambiguities due to
false returns from other specular surfaces within the operating area. An onboard computer of
each vehicle calculates X-Y positional updates through simple triangulation to null out

accumulated dead-reckoning errors.

[0073] Alternatively, each vehicle 100 may optionally utilize retroreflective targets, distributed
throughout the operating area, in a manner which allows both range and angular orientation to

be determined by each vehicle. For example, a servo-controlled rotating mirror on the vehicle
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may optionally pans a near-infrared laser beam through a horizontal arc of 90 degrees at, for
example, a 20-Hz update rate. When the beam sweeps across a target of known dimensions, a
return signal of finite duration is sensed by the detector. Where the retroreflective targets are all
the same size, the signal generated by a close target will be of longer duration than that from a
distant one. Angle measurement is initiated when the scanner begins its sweep from right to

left, where detection of the reflected signal terminates the timing sequence.

[0074] As yet another position reference technique which may be employed in the vehicle is a
laser-based scanning beacon system computes vehicle position and heading using cooperative
electronic transponders with passive reflectors. Such a scanner mechanism includes a rotating
mirror attached at, for example, a 45-degree angle to the vertical shaft of an incremental optical
encoder. To improve azimuthal accuracy, optionally a timer interpolates between encoder
counts. The fan-shaped beam diverges vertically at, for example, a four-degree spread angle, to
ensure target detection at long range while traversing irregular floor surfaces. Each target is
uniquely coded, and many (e.g., 32) targets can be processed in a single Scan, with vehicle X-Y

position calculated every 100 milliseconds.

[0075] In one or more embodiment, each vehicle may maintain, in memory, an internally stored
map of its own position within a facility. In addition, each vehicle provides signals to the central
controller that may include data such as position, speed, angular orientation in the plane of
travel, and a selected path of travel data to other vehicles in the facility. The vehicle may also
include a receiver so that the vehicle can receive such data regarding other vehicles. The
vehicle may receive such data regarding other vehicle either directly from other vehicles or from
a central controller. Using the vehicle data, each vehicle may maintain a dynamically updated
map which reflects the position of all vehicles in the particular zone(s) of an inventory
management facility to which that vehicle has been assigned. When dynamically updated
position data is available locally at each vehicle, a task may be assigned to a vehicle by a
central controller 450, including the path segments taken by a vehicle to reach the location(s)

where elements of the assigned task are to be performed may be selected by the vehicle.

[0076] Each vehicle may include a processor configured to execute steps of a navigation
process stored in memory which cause the vehicle to follow a shortest path from a current
location of the vehicle to a destination where the next subtask(s) of an assigned task are to be
performed. In such embodiments, the central controller 450 need not be configured to execute
traffic control and collision avoidance functions (unless a backup control scheme is desired) but,

instead, the central controller 450 may be configured to transmit signals representative of
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instructions which identify the next task(s) to be assigned to each vehicle and which specify the
various locations within the facility where those tasks are to be performed. The vehicles, on the
other hand, may be configured to transmit signals to the controller which are representative of
task assignment acknowledgements, position updates, status updates (e.g., sub-task completed
or in process, current power status, etc.), and other information which the controller may require

to assess the relative ability of the vehicles to perform tasks awaiting assignment.

[0077] In a fully autonomous scheme according to one or more embodiments, each vehicle may
alternatively utilize a local processor to determine speed and direction of movement from
sensed indicia placed on an underlying support surface in one or more zones of an inventory
management facility, to exchange that positional data with other vehicles within the facility, and
to maintain a dynamically updated, local map to achieve a form of decentralized traffic control in

manner similar to that described above using other positional sensing approaches..

[0078] In semi-autonomous configurations of vehicles 100, also referred to as automatic guided
vehicles (AGVs), a central controller, such as controller 450, provides traffic control functions
needed, for example, to prevent collisions of the vehicles with one another and/or with any
potential obstructions to vehicle movement which may be present in the one or more zone(s) of
a facility to which a subset of vehicles are assigned. In such embodiments, the controller 450
receives current position and bearing data in the form of update signals transmitted from the
vehicles 100. The received position and bearing data are compared with estimates that the
controller has derived from prior speed and heading instructions transmitted by the controller to
the vehicle. Based on the comparison, the controller 450 may determine that corrections to one
or more of the velocity and the direction of one or more vehicles that is needed to prevent a

collision and, if so, transmit those instructions to the vehicle(s).

[0079] In one or more semi-autonomous embodiments, each vehicle 100 may include a reader
for reading indicia placed on a surface upon which the vehicle is traveling and/or in positions
within access columns aligned with the array of storage areas 820 (see FIG. 1). In some
embodiments, each indicium of a first group of indicia corresponds to a unique location to form a
grid of locations. These locations may be stored in a data table in a memory accessible to a
processor of the vehicle, of the central controller 450, or a both. By following a path designed to
intersect with a particular sequence of these indicia, each vehicle may transmit an identifier of
an indicium as it passes over it and confirm it to controller 450 whereupon a semi-autonomous
guiding of the vehicle is achieved via instructions transmitted by the controller to the vehicle.

From this information and other data reported by each vehicle, controller 450 can confirm the
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speed, direction, and path of movement for each vehicle. In one or more embodiments,
controller 450 utilizes speed and directional data to enforce collision avoidance policies, to
assign inventory management tasks according to the location and power reserve status of each
vehicle and, in the interest of safety, to maintain an appropriate distance from any personnel

permitted in the area.

[0080] Additional indicia may be affixed, within the access columns or to stored totes
themselves, at positions adjacent to each storage locations. Here, each indicium may bear
include a unique bar code, and the reader on each vehicle 100 may scan the area around the
storage location at which an item is to be delivered or retrieved. The data that the central
processor 450 has regarding the path that a vehicle 100 has to follow and the data regarding
the distance the vehicle has traveled based on the data regarding the rotation of the drive motor
may be sufficient to determine whether the vehicle 100 is positioned at the appropriate storage
location within the storage areas. Nonetheless, indicia adjacent the storage areas permits a
redundancy check of the location of the vehicle before an item is discharged into or received
from the appropriate storage location. Therefore, the scanner may operate to scan and read
information regarding the storage location at which the vehicle is stopped. If the scanned data
indicates that the storage location is the appropriate storage location, then the vehicle
discharges its item into the storage location. Similarly, the vehicle may have a second reader for
reading indicia adjacent the rearward edge of the vehicle. The second reader may be used in
applications in which the system is set up to utilize a first series of storage locations along the
forward side of an access column and a second series of storage locations along the rearward

side of an access column, as shown in FIG. 1.

[0081] In some embodiments, functionality for autonomous or semi-autonomous guidance of
the vehicles 100 may be integrated into one or more functional accessory. Such an approach
may be beneficial where precise position sensing is required in some zones within an inventory
management facility, but a less precise position sensing approach may be acceptable in other
zones. For example, in embodiments such as that depicted in FIG. 1, functional accessories
700 are depicted as serving a supporting role to maintain a necessary supply of items to

operators at a workstation.

[0082] In the foregoing description, the vehicles have a vertical drive 140 that is dimensioned
and arranged to interact with tracks disposed adjacent storage areas 820 of racks 800 as
discussed further below. The drive gears effect the raising or lowering of a vehicle, depending

upon the direct of rotation of motor 230. As well, the functional accessories may incorporate
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tracks that cooperate with the vertical drive so as to permit a vehicle to raise and lower a

functional accessory with which it is associated.

[0083] In some embodiments, the processor of each vehicle controls the operation of the
vehicle in response to signals received from the central processor 450. Additionally, the vehicle
includes a wireless transceiver so that the vehicle can continuously communicate with the
central processor as it travels along the track. Alternatively, in some applications, it may be
desirable to incorporate a plurality of sensors or indicators along paths which the vehicles may
traverse. The vehicle may include a reader for sensing the sensor signals and/or the indicators,
as well as a central processor for controlling the operation of the vehicle in response to the

sensors or indicators.

[0084] As shown in FIG. 1, a material handling system 10 may include a number of different
stations or areas. For instance, the system 10 may include a large number of storage locations
arranged in numerous racks 800. The racks may accommodate thousands or tens of

thousands of storage locations 820.
AUTONOMOUS STORAGE

[0085] Referring again to FIGS. 1 and 6, the system may include a plurality of racks 800 that
optionally may be positioned to form rows or aisles 850. For instance, a first rack 800a may be
spaced apart from a second rack 820b so that an aisle 850a is formed between the two racks.
In particular, the first rack 820a may be substantially parallel to the second rack to form an aisle
having a substantially uniform width. Additionally, the system may include a plurality of racks
forming a plurality of aisles 850. Although the aisles 850 are illustrated in FIG. 6 as being
parallel, it should be understood that if the system incorporates a plurality of racks 800, the
racks may be arranged in a variety of configurations and if the system includes a plurality of

aisles 850, the aisles need not be parallel.

One of the inventory management tasks assigned to a vehicle 100 may be to retrieve items from
the storage locations 800. This task can be viewed as a series of sub-tasks which include
exiting the current or starting location of the vehicle, traversing a path which takes the vehicle
between the starting location to an intermediate destination adjacent a point of entry into the
array of storage locations and, at the intermediate destination, aligning the vehicle 100 with the
point of entry. As a further sub-task of the retrieval task, the aligned vehicle enters the array
and maintains its alignment until it reaches the column within which the vehicle is positioned, is

operated to climb, according to yet another sub-task, until it reaches a target one of the storage
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areas 820. As further sub-tasks of the retrieval process, a transfer mechanism of the vehicle is
operated to retrieve an item, descend within the column until the vehicle rests upon a support
surface, and then exit the array of storage location. As a final sub-task of the retrieval
operation, the vehicle 100 proceeds along a path to an output station 500, where an operator

can retrieve the item from the vehicle.

[0086] Optionally, the system includes an automated element for storing and retrieving totes
from the storage locations. One such automated element is an autonomous vehicle. For
example, as discussed further below, the automated element may include a plurality of
autonomous vehicles 100. Additionally, the automated vehicles 100 may be configured to
transport the totes 55 to workstations 500. At the workstation 500, one or more items may be
removed from a tote on one of the vehicles 100. In one embodiment, a human operator may
remove an item from the vehicle. However, it should be understood that an automated
mechanism may remove the item from the vehicle. Accordingly, it should be understood that
the operator that handles items at the workstation(s) 500 may be a human operator or an

automated mechanism or a combination of the two.

[0087] The system 10 and/or various components of the system may be controller by a central
controller 450, such as a microcomputer. The central computer may receive signals from
various elements, such as sensors and control various aspects of the system based on signals
received from the various components. The central controller may also store data regarding the
location of various items to be retrieved from the system. Additionally, the central controller may
include data regarding the identification of items to be retrieved, such as a number of items to fill
customer orders, as well as the quantify of such items. In this way, the central controller may
control and coordinate the operation of various elements to schedule the retrieval and

processing of a variety of items from the storage locations.

[0088] Figure 6 is a plan view depicting a part of an inventory management system 800, which
may form part of the system shown in FIG. 1 and utilizes autonomous vehicles 100 to transfer
containers 55 of inventory items back and forth between a picking area and a vertical array of
storage locations 820. The system may incorporate a plurality of vehicles 100 and the array of
storage locations 820 as elements of an automated storage and retrieval system (AS/RS). The
vehicles 100 may be configured in the same manner as the vehicles 100 described above.
However, it should be understood that the vehicles may have modifications for different tasks

within the system if desired.

20

Petitioners' Exhibit 1002
Exotec v. Opex; No. IPR2024-00850
U.S. Patent No. 11,472,632; Page 192



[0089] In any event, and turning now to FIGS. 1 and 6-10, a system for storage and retrieval of
items within an array of storage locations 820 will now be described in detail. Turning first to
FIGS. 1 and 6, a plurality of automated guided vehicles 100a to 100f are depicted being
operated within or about a rack structure 800. As in previously described embodiments, the
vehicles perform various item replenishment and/or item retrieval tasks and in this instance,
some of those tasks involve retrieving containers from or returning the containers (or totes) to

storage locations 820.

[0090] As discussed above, the system may include a plurality of racks that are spaced apart to
form one or more aisles 850. Optionally, a track 840 may be positioned along one or more of
the racks. For instance, the track may be fixedly connected to the racks 800. Additionally, the
track may be configured to guide vehicles vertically so that the vehicles may be conveyed up
and down the column to the storage locations in the column. Additionally, it may be desirable to
position a first track along a rack on one side of the aisle, such as along rack 800a and a
second track along a rack on the opposite side of the aisle, such as along rack 800b. The
vehicles 100 may be configured so that the vehicle travels in the aisle 850a traveling with one
side of the vehicle travelling vertically along a track on rack 800a while simultaneously a second

side of the vehicle travels vertically along a track on rack 800b.

[0091] Each column may be formed by a plurality of vertical posts 815. The posts may be
arranged so that a plurality of vertical posts are aligned in a parallel relation on one side of the
column and a plurality of posts may be arranged in parallel relation on a second side of the
column opposing the posts on the first side, as shown in FIGS. 7-10. As shown in FIG. 7, the
posts 815 on each side may be interconnected by a plurality of horizontal members 817 that

extend along the depth of the column.

[0092] The horizontal members 817 may be separate elements solely providing structural
support for the column. Alternatively, the horizontal members may also support items stored in
the storage locations 820. For instance, the horizontal supports may be planar elements
forming shelves so that the shelves form storage locations. However, it should be understood
that the horizontal supports may be any of a variety of configurations. For instance, in the
embodiment illustrated in FIG. 8, the horizontal members are L-shaped brackets 817 that form
elongated horizontal ledges to support edges of the totes 55 along the depth of the storage
location. The horizontal brackets may be spaced apart from one another up the height of the

vertical legs 815 to form a column of vertically spaced apart storage locations 820.
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[0093] The column 810 of rack 800 has a depth, which from the perspective of FIG. 7 is similar
to the length of horizontal bracket 817. The column 810 have a depth that is at similar to the
length of a tote 55 or greater. For instance, the column may have a depth sufficient to
accommodate at least one tote. However, the tote may overhang into the aisle 850, so the
column may have a depth that is slightly less than the length of a tote. Alternatively, the column
may have a depth sufficient to accommodate a plurality of totes arranged end to end as shown
in FIG. 7. In the example illustrated in FIG. 7, the racks are sufficiently deep so that each
storage location 820 can accommodate three totes 55 aligned end to end, wherein each tote is

approximately similar of the length of the vehicles 100.

[0094] As described above, the vehicle has a length and a width. As shown in FIG. 5,
optionally the vehicle has a length “L” that is sufficiently greater than its width “W2”. Referring to
FIGS. 6-10, the rack 800 is configured so that each column 810 has a width that is significantly
less than its depth. Specifically, the width of each column is similar to the width of the vehicle
and the depth of the column is substantially greater than the length of the vehicle. Optionally,
the column has a depth that is more than twice the width of the vehicle as shown in FIGS. 7 and
10. Additionally, the depth of the column may optionally be greater than the length of the

vehicle.

[0095] Figure 7 illustrates a plurality of vehicles in different orientations relative to the racks 800
and the storage locations 820. For instance, a first vehicle 100a is oriented for horizontal
movement along path 860c, transverse the length of aisle 850. A second vehicle 100b is
oriented for horizontal movement under the rack along path 860b that is parallel to the length of
the aisle 850. Additionally, a third vehicle 100c is positioned within the aisle 850 to climb
vertical tracks along the racks 800 on either side of the aisle. A fourth vehicle 100d is also
positioned within the aisle and has climbed up the track 840a,b to a storage location 820 in an
upper portion of the column 810. Finally, a fifth vehicle 100f is positioned under the rack 800
and is oriented at an intermediate position between the orientation of vehicle 100a and the
orientation of vehicle 100b. In particular, the racks may be configured to facilitate the vehicles
turning horizontally underneath the racks. The fifth vehicle 100f illustrates the vehicle in the

process of turning under the rack from a first path to a second path.

[0096] As mentioned above, structure 800 is dimensioned and arranged such that the vehicles
may enter and exit from various locations beneath the storage locations, allowing for flexibility in
the installation of picking and/or replenishing stations. If the system utilizes one or more

vehicles and one or more racks, the racks may be configured to allow the vehicles to travel
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under the racks 800 as well as being able to travel across or along one or more aisles that may
be incorporated into the system. For instance, referring to FIG. 6, the vehicles may follow a
path that moves along one or more path segments that may be parallel or transverse to the
aisle. A first such path is designated as path 860a. Path 860a is within and parallel to the
length of aisle 850a. A second such path is designated path 860b, which is parallel to the
length of aisle 850a, but spaced apart from the aisle. Specifically, path 860b is located under
rack 800b. Rack 800b may be configured to provide clearance for movement of the vehicle
under the lowermost storage location 820 so that the vehicle may travel under the rack 800b
along a path 860b that is parallel to the length of the aisle. A third path is designated 860c,
which is transverse 860a and 860b. As shown in FIG. 6, path 860c is parallel to the depth of the

column 810.

[0097] Referring to FIGS. 7 and 9, the rack is optionally configured so that the columns of the
rack have a depth sufficient to provide multiple paths under each column that are substantially
parallel to the length of the aisle 850. Specifically, as shown in FIG. 7, the posts 815 adjacent
the aisle 850 may be spaced apart from the posts 815 remote from the aisle to form an opening

having a width that is greater than twice the width of the vehicle.

[0098] Figure 9 illustrates vehicle 100b moving along path 860 that is parallel to the aisle and
vehicle 100c moving along path 860’ that is parallel to path 860. Preferably path 860’ has a
centerline that is spaced apart from the posts 815 adjacent the aisle that is greater than half the
length “L” of the vehicle 100 (see FIG. 5). Similarly, preferably path 860 has a centerline that is
spaced apart from the posts at the rearward edge of the column remote from the aisle 850 by a

distance that is greater than half the length of the vehicle.

[0099] Optionally, the paths 860, 860" under the rack that are parallel to the aisle may be
spaced apart to provide a gap to allow a first vehicle travelling along path 860 to pass a second
vehicle positioned along path 860°, such as a vehicle travelling in an opposite direction along
path 860°. For instance, path 860 may be spaced apart from path 860’ by a distance greater
than the width “W2” of vehicle 100 (see FIG. 5).

[00100] Additionally, as discussed above, the vehicles may change direction by rotating
about a vertical axis of rotation that passes through the vehicle. In particular, the axis of rotation
may pass through the center of the vehicle. The columns 810 preferably have a depth sufficient
to facilitate the vehicle rotating about the axis of rotation while the vehicle is positioned in the

column under the rack. Specifically, each of path 860, 860’ is preferably spaced apart from the
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posts 815 a distance greater than the distance from the axis of rotation to each of the corners of

the vehicle.

[00101] When the vehicle turns under the rack 800, the vehicle may turn in any of a variety of
angles. Optionally, the vehicle may turn in increments of 90 degrees. In particular, optionally,
the vehicle turns either 90 degrees or 270 degrees after exiting the aisle so that the vehicle

travels parallel to the aisle under the rack after climbing the track in the aisle.

[00102] Figure 8 is a side elevation view depicting the rack structure 800 that includes a
plurality of columns 810a-810f populated within a number of containers or totes, including totes
Ta, T, Tec and Tq. A plurality of vehicles operating to perform various item replenishment and/or
item retrieval tasks as part of the inventory management system. Vehicle 100a is shown having
entered the leftward most drive column 810a. In this regard, and with reference now to FIG. 9,
it will be seen that the structure 800 may incorporate an array of parallel guide rails, as rails R1
and R2, which define a gap gs between them. The gap is dimensioned and arranged to
receive corresponding alignment structures on the vehicles to enable entry, exit and
reorientation of the vehicles without damage to each other and the rack structure as discussed

further below.

[00103] Optionally, the system may also include one or more guides 880 to guide or align the
vehicles as they travel. For instance, referring to FIG. 10, the guide 880 may include a channel
or groove and the vehicle may include a corresponding guide element 127 that cooperates with
the guide 880 to control movement of the vehicle 100. One example of a guide element is a
follower 127. The follower may be any element configured to engage with or cooperate with the
guide 880. In the present instance, the vehicle 100 includes a central follower 126 that includes
a rotatable element such as a bearing that rotates about a vertical axis. Optionally, the follower
126 includes a shaft so that the follower projects away from a surface of the vehicle, such as
downwardly from a lower surface of the vehicle. The central follower 126 engages the channel

in the guide 880 to constrain horizontal movement of the vehicle.

[00104] Optionally, the vehicle may also include one or more lateral guide member 127.
The lateral guide members 127 may cooperate with an outer surface of the guide 880 to
constrain movement of the vehicle. For instance, guides 880 may comprises circular guides
having a circumferential surface for guiding the rotation of the vehicles. The vehicle may have a

pair of lateral guide members 127 spaced apart from one another a distance equal to the
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diameter of the circumferential surface of the guide. In this way, the lateral guides 127 engage

the circumferential surface of the guide to constrain the vehicle to rotational motion.

[00105] Referring to FIG. 8, optionally the guide 880 includes a plurality of intersecting
guideways. For instance, guide 880 may include a first guideway 882 in the form of a groove or
channel having walls spaced apart a distance substantially similarly to the width of central
follower 126 of the vehicle. The first guideway 882 may be oriented so that it extends parallel to
pathway 860. Additionally, guide 880 may have a second guideway 884 in the form of a groove
or channel have walls spaced apart a distance substantially similar to the width of the follower
126 of vehicle 100. The second guideway 884 may be oriented so that it extends transverse
pathway 860. Inthe present instance, guideway 884 extends substantially perpendicular to
pathway 860. In this way, the first and second guideways 882, 884 of guide 880 extend in a

linear direction that is preferably parallel or perpendicular to the aisle 850.

[00106] Guide 880 may optionally include a non-linear guideway. For instance, the perimeter
of the guide may form a non-linear guide surface identified as 886 in FIG. 9. Specifically, the
guide may have a substantially circular profile forming a circumferential bearing surface. The
diameter of the circular profile may have a diameter corresponding to the distance between
lateral guides 127 of the vehicle 100 (see FIG. 3).

[00107] The guideways of the guide 880 optionally intersect to facilitate changing the
direction of travel for the vehicle. For instance, guideway 882 may intersect guideway 884 to
facilitate the vehicle changing direction from parallel to the aisle to perpendicular to the aisle or
vice versa. The guideways 882, 884 may intersect at a center point of the guide. In this way,
the guide may facilitate rotation of the vehicle about a vertical axis to turn the vehicle from one

direction of travel along guideway 882 to a second direction of travel along guideway 884.

[00108] The guide 880 may guide the vehicle 100 to change direction as follows. The vehicle
may move along a linear path with central follower 884 engaging guideway 882 or 884 to
impede lateral displacement away from the linear path. The vehicle travels in a horizontal
direction along the linear path until the central follower is positioned at the center point of the
guide with the lateral guides 127 of the vehicle engaging the circumferential guideway 886. The
vehicle 100 is rotated above a vertical axis to change the direction of travel. For instance, drive
wheel 124 on one side of the vehicle may be rotated in a first direction while drive wheel 124 on
the opposite side of the vehicle is rotated in a second direction that is reverse of the first

direction to perform a zero radius turn. While the drive wheels 124 rotate the vehicle about the
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axis of rotation, the lateral guides 127 impede lateral displacement of the vehicle away from the

rotational path.

[00109] Optionally, the guides 880 are aligned with the columns to facilitate rotation of the
vehicle within the column while aligning the width of the vehicle with the opening between posts
815 at the front of the column (adjacent the aisle 850) or at the back of the column (remote from
aisle 850).

[00110] Optionally, as shown in FIG. 9, the system may include a floor mounted lateral
alignment system 890 which consists of a pair of plate members separated by gap ge. In this
instance, the gap defined by alignment system 890 is oriented with those defined by alignment
system 895 so as to permit a vehicle to quickly and easily traverse the entire width of the
structure while maintaining a generally constant angular orientation within the drive columns D1
to D6.

[00111]  As described above, a plurality of guide elements, such as track elements 840 may
be attached to the rack 800 to guide the vehicles into alignment with storage locations
positioned above the floor. For instance, the track 840 may comprises a plurality of vertical
sections. Specifically, a vertical track section may be attached to each post within the aisle 850.
Referring to FIG. 10, the vertical track section may have a profile for engaging the vertical drive
system 140 of the vehicle. For instance, the track may include a plurality of teeth forming a rack

extending up the height of the post 815.

[00112] As shown in FIG. 10, the track 840 may straddle the aisle so that a first track extends
vertically upwardly along a first side of the column and a second track extends upwardly along a
second side of the column. For instance, column D1 and vehicle 100e of FIG. 10 are illustrated
in FIG. 10. Column D1 includes two spaced apart vertical posts 815 forming an opening having
a width. Specifically, a first post has a first vertical edge E1 and a second vertical edge E2; and
a second post has a first vertical edge E3 and a second vertical edge E4. The distance
between vertical edges E2 and E3 is greater than the width W1 of the vehicle (see FIG. 5).
Optionally, the distance between vertical edges E2 and ES3 is less than the width W2 of the
vehicle (see FIG. 5). In this way, the column width may be less than the distance between the
outer tips of the gears of the vertical drive 140 of vehicle 100. Accordingly, the majority of the

column may be narrower than the width of the vehicle at its widest point.

[00113] Optionally, the track 840 may be configured so that a first edge of the track projects

toward a first column to provide a guide surface for the first column and a second edge of the
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track projects toward a second column to provide a guide surface for an adjacent column. For
instance, track 840 may provide a first set of teeth projecting toward column D1 and a second

set of teeth projecting toward column D2.

[00114] Additionally, the vertical posts 815 may optionally be configured to provide a stop to
impede lateral displacement of the vehicle as the vehicle climbs the track 840. For instance,
referring to FIG. 10 the post 815 overlaps with the teeth of track 840 so that edge E3 of post 815
extends beyond the root of the teeth of the track and preferably toward the crests of the track.

In this way, the teeth of the vertical drive 140 mesh with the track while the post impedes the

vertical drive from displacing laterally parallel to the depth of the column.

[00115] The vertical drive 140 of the vehicle 100 may be configured so that the vertical drive
gears 145 are displaceable inwardly to reduce the distance between the vertical drive gears. In
this way, the drive gears can be moved inwardly to provide clearance between the tracks 840
and the vertical drive gears as the vehicle drives into the column. Alternatively, as described
above, the vertical drive gears may be mounted on shafts so that the axis of rotation of each
vertical gear is substantially parallel to the horizontal direction of travel. Additionally, the axes of
rotation of the vertical drive gears may be substantially fixed so that the lateral distance between
each pair of vertical drive gears is substantially fixed. To enter the column, the teeth of the
vertical drive teeth are aligned with the teeth in the track 840 so that the teeth of the vertical

drive gears pass through the teeth in the track.

[00116] Referring to FIG. 10, the track 840 and the vertical drive gear 145 may be aligned so
that the vertical drive gears do not impinge upon or contact the track when the vertical gear is
translated relative to the track. For instance, the spacing between the teeth of track 840
provides sufficient clearance for the teeth of the vertical drive gear 145 to pass between the
gaps between the teeth of track 840 when the vertical drive gear translates horizontally along a
line that is parallel to the axis of rotation of the vertical drive gear 145. More specifically, the
vertical drive gear and the track may be configured and positioned so that the addendum circle
of the vertical drive gear 145 overlaps with the addendum line of the teeth in the track 840.
While the addendum circle of the drive gear overlaps the addendum line of the track, the teeth
of the gear are configured and oriented so that the vertical drive gear passes through the gaps
between teeth in the track 840.

[00117] Referring again to FIG. 10, optionally, the vertical drive gear 145 and the track 840

may be configured and oriented to increase the clearance for the vertical drive gear to pass
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through the track when the vehicle drives the opening between the vertical posts 815 forming
the width of the column (i.e. when the vertical drive gear translates so that the axis of rotation of
the vertical drive gear translates in a horizontal direction perpendicular to the aisle). For
instance, the track 840 may have an upper portion and a lower portion 842. The upper portion
may have a tooth pitch and configuration to mate with the teeth of the vertical drive gear 145.
The lower portion 842 may have a tooth pitch that is substantially similar to the tooth pitch of the
upper section, but the tooth profile of the lower section may be substantially different than the
upper section. For instance, the teeth of the lower section may be substantially narrower than
the teeth of the upper section. For instance, the teeth may be at least 10% narrower and
preferably at least 20% narrower. Optionally or additionally, the teeth of the lower section 842
may have dedendum that is substantially greater than the dedendum of the upper section. For
instance, the dedendum of the lower section may be greater than the upper section so that the
root of the teeth extends inwardly away from the drive gears a greater distance than the root of
the teeth of the upper section. For instance, the dedendum of the teeth of the lower section

may be 10% greater and preferably is 20% greater.

[00118] Additionally, the lower section 842 may optionally have a tapered pitch line so that
the clearance between adjacent teeth gradually diminishes as the teeth progress up the height
of the lower section. In other words, the clearance 845 between adjacent teeth at the bottom of
the lower section is greatest and the spacing between adjacent teeth at the upper part of the
lower section is at a minimum and the clearance gradually decreases from the maximum to the

minimum.

[00119] Optionally, the posts 815 may have a variable width to facilitate the vertical drive
passing through the opening between the posts 815. For instance, as described above, posts
815 may have a first width so that the edge E3 of the post extends beyond the root of the teeth
of the track. Additionally, the lower portion 816a,b of the post 815 may wave a reduce width
relative to the upper portion of the post. Specifically, the post may have a reduced width so that
the edge of the post terminates below the root of the tooth. In this way, the lower portion of the
post has a width that is narrower than the upper portion of the post. Similarly, the distance
between lower post 816a and lower post 816b is greater than the distance between edge E2
and edge E3. Additionally, the opening to the column between lower portion 816a and 816b is

greater than the widest width W2 of the vehicle.

[00120] Configured as described above, the vertical drive 140 may optionally be configured

to pass through openings in the track so that the vertical drive is aligned with the track. After the
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vertical drive is aligned with the track, the vertical drive is positioned to cooperate with the track

to raise the track and/or to climb the track as described further above.

[00121] As noted above, a central controller 450 may provide control signals for controlling
the vehicles 100. For instance, the central controller may control the operation of a vehicle to
follow a path through the rack to retrieve a tote 55 from a storage location 820 in one of the
columns 810 in the rack 800. The vehicle may follow a path along the ground to align the width
of the vehicle with a path that extends through an opening between two vertical posts 815 of the
rack 800. The vehicle may travel along the path crossing through a plurality of columns in the
rack. Optionally, the central controller may provide signals to control a second vehicle so that
the second vehicle travels along a second path parallel to the first path and under the same rack

as the first vehicle so that the second vehicle passes the first vehicle under the rack.

[00122] After the vehicle passes through a plurality of columns under the rack, the vehicle
reaches the column in the rack the select storage location is located. The central controller
provides signals to stop the forward progress of the vehicle along the path. The central
controller provides signals to turn the vehicle under the rack to align the vehicle with an opening
in the column. After turning, the vehicle advances along a path parallel to the depth of the
column so that the vehicle passes through the opening in the column and into the aisle.
Optionally, the step of advancing the vehicle into the aisle includes the step of aligning a vertical
drive element with gaps in the opening in the column. Once in the aisle, the vehicle is driven
vertically upwardly until the vehicle is aligned with the desired storage location. The vehicle
actuates a transfer mechanism to transfer an item from the storage location on the vehicle.
Optionally, the storage location may include an item at the front edge of the storage location
separating the vehicle from the desired item in the storage location. Accordingly, the vehicle
may transfer the item at the front edge onto the vehicle, which in turn pulls the desired item to
the front edge of the storage location. The vehicle is then driven vertically to a storage location
having an open location for receiving an item. The vehicle then transfers the item toward the
open location. The vehicle then moves vertically to the storage location having the desired item
and drives the transfer mechanism to transfer the desired item onto the vehicle. After retrieving
the desired item, the vehicle actuates the vertical drive mechanism to drive down the column
until the vehicle engages a horizontal drive surface, such as the floor. The horizontal drive of
the vehicle is engaged to drive the vehicle through the opening in the column in a direction
transverse the aisle. After driving out of the aisle, the vehicle continues to drive in a horizontal

direction to exit the rack 800. For instance, the vehicle may continue along a path transverse
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the aisle 850 and pass under one or more additional racks 800 and cross one or more additional
aisles 850. Following such a path, the path of the vehicle is controlled so that the width of the
vehicle is aligned with the opening in each column that the vehicle passes through.
Alternatively, the vehicle is rotated around a vertical axis to turn the vehicle into alignment with a
path parallel with the aisle while the vehicle remains under the rack. The vehicle then crosses

under one or more columns of the rack 800 until the vehicle exits from under the rack.

[00123] After the vehicle exits the rack 800, the central controller 450 may control the vehicle
to direct the vehicle to one of a plurality of workstations 500. At the workstation the vehicleis
presented to an operator to remove one or more items from the vehicle. The central controller
may then control the vehicle to direct the vehicle along a path to store the item it is carrying in
an open storage place in the rack and retrieve a subsequent item at a different storage location.
In this way, the central controller provides control signals to a plurality of vehicles to direct the
vehicles along one of a plurality of paths to retrieve a plurality of items from the storage

locations and deliver items to the workstation 500.
CONTROL PROCESS

[00124] Figure 11 is a block diagram depicting the subsystems of a plurality of guided
vehicles 100-1 to 100-n, according to one or more embodiments. Each vehicle, as vehicle 100-
1 may comprise a Central Processing Unit (CPU) 103, a memory 105, and communication
interfaces. In some embodiments, the communication interfaces comprise one or more wireless
transceivers compliant with corresponding wireless transmission protocol(s) such as IEEE
802.11, with the interfaces of a vehicle being used to communicate with other vehicles, as in a
peer-to-peer topology, or with a central controller. In the latter regard, vehicles 100-1 to 100-n
may include position sensors 280 and object sensors 282 and use the interfaces to
communicate sensed information with a master controller, such as central controller 450 . The
position sensors, in one or more embodiments, include onboard imaging sensors for
determining when the vehicle has passed over a fiducial marking positioned on an underlying
support surface. Alternatively, however, the vehicles 100-1 to 100-n may utilize signal
triangulation and/or any other conventional technique for determining their respective locations

relative to one another or enabling the controller to do so.

[00125] Each vehicle 100-1 includes a power supply 288 which may, for example, be a
rechargeable power supply comprising ultracapacitors, one or more batteries, or a combination

of these. In one or more embodiments, the power supply drives a first motor 230 of first drive
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system. First drive system may further include gear wheels driven by the first motor and used,
for example, to drive the vehicle vertically. In the present instance, the power supply 288 also

supplies power to a second drive system, which includes a second motor 250a and, optionally,
a third motor 250b.

[00126] The CPU 286 may comprise one or more commercially available microprocessors or
microcontrollers that facilitate data processing and storage. Various support circulits facilitate
the operation of the CPU 286 and include one or more clock circuits, power supplies, cache,
input/output circuits, and the like. The memory 287 comprises at least one of Read Only
Memory (ROM), Random Access Memory (RAM), disk drive storage, optical storage, removable

storage and/or the like.

[00127] Figure 12 is a block schematic diagram of a controller 450 which may be responsive
to instructions received from a warehouse automation system (WMS) 1440 to coordinate the
assignment and performance of inventory management task activities by a plurality of vehicles
and subassembilies (e.g. moveable track 700 or flow rack 600), such as those assigned to AGV
task groups 902-1, 904-1, 906-1 and 908-1. The controller 450 comprises a Central
Processing Unit (CPU) 951, support circuits 955, a memory 952, user interface components 954
(which may include, for example, a display with touch sensitive screen or a separate keyboard),
and communication interfaces 953. In some embodiments server 450 comprise one or more
wireless transceivers compliant with corresponding wireless transmission protocol(s) such as
IEEE 802.11.

[00128] The CPU 951 may comprise one or more commercially available microprocessors or
microcontrollers that facilitate data processing and storage. The various support circuits 955
facilitate the operation of the CPU 951 and include one or more clock circuits, power supplies,
cache, input/output circuits, and the like. The memory 952 comprises at least one of Read Only
Memory (ROM), Random Access Memory (RAM), disk drive storage, optical storage, removable
storage and/or the like. In some embodiments, the memory 952 comprises an operating system
956 and one or more inventory management applications. In some embodiments, the inventory
management applications include a task agent manager module 960, an AGV traffic

management module 970, a state/event monitoring module 980, and a data repository 990.

[00129] In one or more embodiments, the task agent manager 960 is configured with an

inventory management task processor 961, a dynamic inventory slotting analyzer 962, a
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subtask sequence identifier 963, a task priority manager 964, an event notification detector 965,
a state transition detector 966, and an AGV selector 967. The inventory management task
processor 961, through execution of instructions by CPU 951, processes inventory management

task requests received from the WMS 940.

[00130] In some embodiments, traffic management of the AGVs is performed by a traffic
management module 470 of controller 450. In such cases, position, speed and direction data is
collected from the vehicles at regular intervals by the controller. The position data is analyzed,
and path segment selector 474 selects paths for each vehicle over the next control interval to
ensure that there are no collisions with other vehicles, with personnel, or with fixed structures.
The updated instructions corresponding to the path selections, inclusive of heading and
direction, are transmitted by the controller back to the vehicles. |In other embodiments,
however, the vehicles do not rely on the controller for relative positioning instructions, but rather
solely for destination and task assignments, with the vehicles instead relying on internal data

gathering and spatial analysis capabilities.

[00131] To facilitate the aforementioned operations, the controller 450 of FIG. 12 includes a
data repository which reflects an up to date location of all inventory items for which
management and allocation responsibility has been assigned by the WMS, as well as a map of
the vehicle locations within the facility. In addition, to facilitate the scheduling of preventive
maintenance procedures, usage statistics are collected for all AGVs having moving parts, so

that at regular intervals, parts can be inspected, lubricated, and/or replaced.

[00132] The order of methods described herein may be changed, and various elements may
be added, reordered, combined, omitted, modified, etc. All examples described herein are
presented in a non-limiting manner. Various modifications and changes may be made as would
be obvious to a person skilled in the art having benefit of this disclosure. Realizations in
accordance with embodiments have been described in the context of particular embodiments.
These embodiments are meant to be illustrative and not limiting. Many variations,
modifications, additions, and improvements are possible. Accordingly, plural instances may be
provided for components described herein as a single instance. Boundaries between various
components, operations and data stores are somewhat arbitrary, and particular operations are
illustrated in the context of specific illustrative configurations. Other allocations of functionality
are envisioned and may fall within the scope of claims that follow. Finally, structures and

functionality presented as discrete components in the example configurations may be
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implemented as a combined structure or component. These and other variations, modifications,
additions, and improvements may fall within the scope of embodiments as defined in the claims

that follow.

[00133] Accordingly, while the foregoing is directed to embodiments of the present invention,
other and further embodiments of the invention may be devised without departing from the basic

scope thereof, and the scope thereof is determined by the claims that follow.
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CLAIMS

We claim:
1. A method for delivering items to storage locations and retrieving items from storage
locations, comprising the steps of:
providing a plurality of storage racks spaced apart from one another forming a plurality of
aisles, wherein each storage rack comprises a plurality of columns and each
column comprises a plurality of storage locations;
providing a plurality of delivery vehicles wherein each vehicle comprises a horizontal
drive system operable to drive the vehicle along a horizontal surface, a vertical
drive operable to drive the vehicle vertically and a transfer mechanism operable
to transfer an item between the vehicle and one of the storage locations;
driving a first one of the vehicles to drive the first vehicle to the storage racks;
driving the first vehicle along a first path under a first one of the racks wherein the first
rack is adjacent a first one of the aisles and wherein the first path extends in a
direction parallel to the first aisle and spaced apart from the first aisle;
turning the first vehicle while the first vehicle is under the first rack;
driving the vehicle into the first aisle;
driving the first vehicle upwardly in the aisle to a first of the storage locations;
transferring an item between the first vehicle and the first storage location;
driving the first vehicle downwardly in the aisle until the vehicle is on a horizontal
surface;
driving the first vehicle across the first aisle after the step of driving the first vehicle
downwardly; and
driving the vehicle out from under the storage racks after the step of driving the first

vehicle across the first aisle.

2. The method of claim 1 wherein a plurality of vertical posts form a first column of the first
storage rack and wherein the first vehicle has a first width extending from a first side of
the first vehicle to a second side of the first vehicle and wherein the vertical drive of the
first vehicle projects outwardly from the first side and the second side so that the vehicle
has a second width corresponding to the distance between outer edges of the vertical

drive so that the second width is greater than the first width and wherein the vertical
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11.

posts of the first column are spaced apart a distance greater than the first width and less
than the second width.

The method of claim 1 wherein a plurality of vertical tracks segments are attached to
vertical posts of the first column and wherein the step of driving the first vehicle into the
first aisle comprises aligning the vertical drive of the first vehicle with the vertical track
segments.

The method of claim 3 wherein the step of driving the first vehicle into the aisle
comprises driving a first portion of the vertical drive through the vertical track segment
and driving a second part of the vertical drive into operative engagement with the vertical
track segment.

The method of claim 1 wherein the first storage rack is formed of a plurality of vertical
posts and the first vehicle has a length and a width and the length is greater than the
width and wherein the step of driving the first vehicle along the first path comprises
driving the vehicle along a path spaced apart from the vertical posts by a distance
greater the half the length of the vehicle.

The method of claim 1 comprising the step of driving the first vehicle to a workstation to
present an item to an operator after the step of driving the first vehicle out from under the
storage racks.

The method of claim 1 wherein the step of driving the first vehicle across the aisle
comprises driving the first vehicle under a second of the storage racks.

The method of claim 1 wherein the step of turning comprises rotating the first vehicle
about a vertical axis that extends through the first vehicle.

The method of claim 8 wherein the vertical axis extends through the first path.

The method of and of claims 1-9 comprising the step of driving a second of the vehicles
under the first rack along a second path parallel to the first path so that the second
vehicle passes the first vehicle as the first vehicle travels along the first path.

A material handling system for delivering items to storage locations and retrieving items

from storage locations, comprising:

a first storage rack having a plurality of columns each of which comprises a plurality of
storage locations wherein the first storage rack is longitudinally elongated;

a second storage rack having a plurality of columns each of which comprises a plurality
of storage locations wherein the second storage rack is longitudinally elongated,
wherein the first storage rack is spaced apart from the first storage rack to

provide an aisle between the first and second storage racks;
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12.

13.

14.

a plurality of delivery vehicles wherein each vehicle has a length and a width and each
vehicle comprises:
a horizontal drive system operable to drive the vehicle along a horizontal surface;
a vertical drive operable to drive the vehicle vertically; and
a transfer mechanism operable to transfer an item between the vehicle and one

of the storage locations;

a track positioned in the aisle wherein the vertical drive is configured to cooperate with
the track to drive the vehicle vertically upwardly;

a first horizontal path that extends under the first rack in a direction parallel to the aisle;

a second horizontal path that extends under the first rack in a direction parallel to the
aisle;

wherein the horizontal drive is configured to turn the vehicle under the first rack by
rotating the vehicle about a vertical axis that extends through the vehicle;

wherein the storage rack comprises a plurality of vertical posts and the first and second
horizontal paths are each spaced apart from the vertical posts a distance greater
the one half the length of the vehicles;

wherein the first horizontal path under the path is spaced apart from the first horizontal

path a distance greater than the width of the vehicles.

The system of claim 11 wherein the vertical drive comprises a plurality of rotatable
elements that each rotate about a horizontal axis and wherein the horizontal drive
comprises a plurality of rotatable elements that each rotate about a horizontal axis
transverse the axes of rotation of the vertical drive elements.

The system of claim 12 wherein the plurality of vertical posts form a first column of the
first storage rack and wherein the vehicles have a first width extending from a first side
of the vehicle to a second side of the vehicle and wherein the vertical drive of the
vehicle projects outwardly from the first side and the second side so that the vehicle has
a second width corresponding to the distance between outer edges of the vertical drive
so that the second width is greater than the first width and wherein the vertical posts of
the first column are spaced apart a distance greater than the first width and less than the
second width.

The system of claim 11 wherein the track comprises drive elements configured to
cooperate with the vertical drive so that rotating the vertical drive about a horizontal axis

operates to drive the vehicle upwardly along the track.
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15. The system of claim 14 wherein the track comprises a lower section and an upper
section wherein the drive elements are spaced apart further in the lower section then the
upper section to provide gaps in the lower section.

16. The system of claim 15 wherein the gaps are configured to facilitate the vertical drive
passing through the gaps without contacting the lower section when the vehicle is driven
past the lower section.

17. A method for delivering items to storage locations and retrieving items from storage

locations, comprising the steps of:
providing a vehicle having a horizontal drive and a vertical drive comprising a forward

rotatable element adjacent a front end of the vehicle and a rearward rotatable
element adjacent a rear end of the vehicle;
providing a first vertical track on a first side of a first column wherein the first vertical
track has drive elements configured to cooperate with the forward rotatable
element to drive the vehicle upwardly;
providing a second vertical track on second side of the first column wherein the second
vertical track has drive elements configured to cooperate with rearward rotatable
element to drive the vehicle upwardly, wherein the vertical drive and the first and
second vertical tracks are configured so that the vertical track impedes
displacement of the vehicle along a horizontal path when the vertical drive is
rotated into a position of misalignment;
aligning the vertical drive, wherein the step of aligning comprises the steps of:
rotating the forward rotatable element about a horizontal axis substantially
parallel with the horizontal path to align the forward rotatable element with
gaps in the first and second vertical tracks; and
rotating the rearward rotatable element about a horizontal axis substantially
parallel with the horizontal path to align the rearward rotatable element
with gaps in the first and second vertical tracks;
after the step of aligning, driving the vehicle along the horizontal path toward the first
vertical track, wherein the step of driving comprises driving the vehicle so that the
forward rotatable element passes through the gaps in the second vertical track;
continuing to drive the vehicle along the horizontal path to position the forward rotatable
element in operative engagement with first track and the rearward rotatable

element in operative engagement with the second track;
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18.

19.

20.

21.

22.

23.

rotating the forward and rearward rotatable elements to drive the vehicle upwardly
toward a first storage location;

transferring a first item from the first storage location to the vehicle;

driving the vehicle down with the first item;

driving the vehicle with the first item along the horizontal path so that the rearward
rotatable element passes through gaps in the first vertical track.

The method of claim 17 wherein the step of rotating the forward and rearward rotatable

elements comprises synchronously driving the forward and rearward rotatable elements

to drive the vehicle vertically upwardly while maintaining the orientation of the vehicle

relative to the horizon.

The method of claim 17 or 18 comprising the step of driving the vehicle out from under

the track after the step of driving the vehicle with the first item along a horizontal path.

The method of any of claims 17-10 comprising the step of turning the vehicle to a path

perpendicular to the horizontal path while the vehicle is under one of the racks.

The method of any of claims 17-20 comprising the step of driving the vehicle with the

first item to a workstation to present the first item to an operator.

The method of any of claims 17-21 wherein the step of driving the vehicle along the

horizontal path comprises driving a plurality of horizontal drive elements about a

horizontal axis that is substantially perpendicular to the horizontal path.

A method for delivering items to storage locations and retrieving items from storage

locations, comprising the steps of:

providing a plurality of storage racks spaced apart from one another forming a plurality of
aisles, wherein each storage rack comprises a plurality of columns and each
column comprises a plurality of storage locations;

providing a plurality of delivery vehicles wherein each vehicle comprises a horizontal
drive system operable to drive the vehicle along a horizontal surface, a vertical
drive operable to drive the vehicle vertically and a transfer mechanism operable
to transfer an item between the vehicle and one of the storage locations;

driving a first of the vehicle under one or more of the storage racks along a path that
crosses one or more aisle, wherein the step of driving the first vehicle includes
driving the first vehicle into a first of the columns in a first of the aisles;

driving the first vehicle vertically upwardly within the first aisle until the first vehicle is
adjacent a first of the storage locations;

transferring an item from the first storage location to the first vehicle;
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24.

25.

26.

27.

driving the first vehicle vertically downwardly within the first aisle;

driving the vehicle out of the first aisle via a path that extends under at least one of the
storage racks.

The method of claim 23 wherein the path includes a portion passing under one of the

racks and extending parallel to one of the aisles.

The method of claim 24 comprising the step of driving a second of the vehicle past the

first vehicle under the one rack as the first vehicle is driven along the portion of the path

under the one of the racks.

The method of any of claims 23-25 comprising the step of turning the vehicle while the

vehicle is under one of the racks, wherein the step of turning comprises turning the

vehicle to align the vehicle with a path perpendicular to the first aisle.

The method of claim 26 wherein the step of turning the vehicle comprises rotating the

vehicle about a vertical axis passing through the vehicle.
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ABSTRACT

A system may include a vehicle for delivering items and a plurality of racks having a plurality of
storage locations. The racks may be arranged to form one or more aisles. The vehicles are
configured to drive horizontally along a path that may extend along a path under the racks that
is parallel to the aisles. Additionally, the vehicles may be operated to turn while the vehicle is
positioned under one of the racks. The vehicles may travel under the racks and cross one or
more aisles to reach a particular column in one of the aisles. The vehicle climbs upwardly within

the particular column to retrieve an item from a storage location in the column.
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