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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 533 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

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

Jeffrey P. Bezos, Greater Seattle, WA;
Gary Lai, Seattle, WA,
Sean R. Findlay, Seattle, WA;

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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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
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NOTICE OF ALLOWANCE AND FEE(S) DUE

25096 7590 02/04/2014 | EXAMINER |
PERKINS COIE LLP - SEA General RODRIGUEZ, VICENTE M
PATENT-SEA
P.O. BOX 1247 | ART UNIT PAPER NUMBER |
SEATTLE, WA 98111-1247 3645

DATE MAILED: 02/04/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
12/815,306 06/14/2010 Jeffrey P. Bezos 034563-8003.US02 1105

TITLE OF INVENTION: SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND METHODS

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

nonprovisional SMALL $480 $0 $0 $480 05/05/2014

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.

IL. 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 (Gf required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap(g)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

maintenance fee notifications.

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

25096 7590 02/04/2014
PERKINS COIE LLP - SEA General
PATENT-SEA
P.O. BOX 1247

SEATTLE, WA 98111-1247

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

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
1 hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/815,306 06/14/2010 Jeffrey P. Bezos 034563-8003.US02 1105
TITLE OF INVENTION: SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND METHODS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 05/05/2014
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
RODRIGUEZ, VICENTE M 3645 244-158900

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).
[ Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

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

2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

1

2

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 has been filed for
recordation as set forth in 37 CFR 3.11. 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. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
d Payment by credit card. Form PTO-2038 is attached.

[d The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
d Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

d Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

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

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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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.USpLo.gov

APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
12/815,306 06/14/2010 Jeffrey P. Bezos 034563-8003.US02 1105
25096 7590 02/04/2014 | EXAMINER |
PERKINS COIE LLP - SEA General RODRIGUEZ, VICENTE M
PATENT-SEA
P.O. BOX 1247 | ART UNIT PAPER NUMBER |

SEATTLE, WA 98111-1247

3645

DATE MAILED: 02/04/2014

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

The Patent Term Adjustment to date is 249 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 249 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

PTOL-85 (Rev. 02/11)
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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 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.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. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
12/815,306 BEZOS ET AL.
: IH i i AlA (First Inventor to
Notice of Allowability \E/T‘é' EmeEr RODRIGUEZ Q&g m File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY 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. X This communication is responsive to claims filed 12/30/2013; telephone interview of 1/17/2014.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

; the restriction

—_—

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

3. X The allowed claim(s) is/are 2-4, 7-10, 12-16,18, 20. 21. As a result of the allowed claim(s), you may be eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more
information, please see htip:/www.uspio.gov/patents/init_evenis/pph/index.isp or send an inquiry to PPHfeedback@usplo.gov .

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

a)[J Al b)[JSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ___
3. [[] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[ 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. [X] Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. [X] Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 12/30/2013, 1/16/2014

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date 1-15-14.

NV.R/ /Rob Swiatek/
Examiner, Art Unit 3645 Primary Examiner, Art Unit 3643

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140115
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Application/Control Number: 12/815,306 Page 2
Art Unit: 3645

The present application is being examined under the pre-AlA first to invent

provisions.
EXAMINER’S AMENDMENT

An extension of time under 37 CFR 1.136(a) is required in order to make an
examiner's amendment which places this application in condition for allowance. During
a telephone conversation conducted on 1/17/2014 with MR STEVE ARNETT, agreed to
an extension of time for ONE MONTH (thus extending the period for reply to a total of
six months from the mailing date of the final rejection) and authorized the Director to
charge Deposit Account No. 50-0665 the required fee of $400.00 for this extension and
authorized the following examiner’'s amendment. Should the changes and/or additions
be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later

than the payment of the issue fee.

An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner’'s amendment was given in a telephone interview

with MR STEVE ARNETT on 1/17/2014.

Claims 3, 4 have been amended to read as follows:

Space Exploration Technologies; NEW PETITION
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Application/Control Number: 12/815,306 Page 3
Art Unit: 3645

3. The method of claim 4 wherein the landing structure is a floating platform.

4. A method for operating a space launch vehicle, the method comprising:

launching the space launch vehicle from earth in a nose-first orientation, wherein
launching the space launch vehicle includes igniting one or more rocket engines
on the space launch vehicle;

reorienting the space launch vehicle to a tail-first orientation after launch;

positioning a landing structure in a body of water; and

vertically landing the space launch vehicle on the landing structure in the body of water
in the tail-first orientation while providing thrust from at least one of the one or

more rocket engines.

Claim 5 has been cancelled.

Claim 6 has been cancelled.

Claim 10 has been amended to read as follows:

10. The method of claim 4 wherein the space launch vehicle includes a
payload carried on an upper stage mounted to a booster stage, wherein igniting one or
more rocket engines includes igniting one or more rocket engines on the booster stage
to launch the space launch vehicle from a launch site on land, wherein reorienting the
space launch vehicle includes reorienting the booster stage to a tail-first orientation, and

wherein the method further comprises:

Space Exploration Technologies; NEW PETITION
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Application/Control Number: 12/815,306 Page 4
Art Unit: 3645

turning off the one or more rocket engines on the booster stage;

separating the upper stage from the booster stage at a predetermined altitude;

receiving positional information from the landing platform and controlling a
trajectory of the booster stage as is moves toward the landing platform in the tail-first
orientation based on the positional information; and

reigniting the one or more rocket engines on the booster stage prior to landing,
wherein the landing structure is a mobile landing platform, and wherein vertically landing
the space launch vehicle includes vertically landing the booster stage on the mobile

landing platform.

Claim 11 has been cancelled.

Claims 12, 13, 15, 16, 20 have been amended to read as follows:

12. A method for transporting a payload to space, the method comprising:

coupling the payload to a booster stage of a rocket, the booster stage having a forward
end portion spaced apart from an aft end portion and one or more rocket engines
positioned toward the aft end portion;

positioning a floating platform in a body of water;

igniting at least one of the one or more rocket engines and launching the rocket toward
space in a nose-first orientation;

turning off at least one of the ignited one or more rocket engines;

separating the payload from the booster stage;

Space Exploration Technologies; NEW PETITION
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Application/Control Number: 12/815,306 Page 5
Art Unit: 3645

after separating and turning off, reorienting the booster stage from the nose-first
orientation to a tail-first orientation;

after reorienting, igniting at least one of the one or more rocket engines to decelerate
the booster stage; and

landing the booster stage on the floating platform in the tail-first orientation, wherein
landing the booster stage includes performing a powered, vertical landing of the

booster stage on the platform.

13.  The method of claim 12, further comprising:

after the booster stage has separated from the payload and followed a ballistic
trajectory,
deploying an aerodynamic control surface from the booster stage to facilitate

reorienting the booster stage from the nose-first orientation to a tail-first orientation.

15.  The method of claim 12, further comprising:
operating one or more propulsive thrusters mounted to the booster stage to facilitate
reorienting the booster stage from the nose-first orientation to a tail-first

orientation.

16.  The method of claim 12, further comprising:
moving an aerodynamic control surface on the booster stage to at least partially control
a flight path of the booster stage toward the platform based on platform positional

information received from the platform.

Space Exploration Technologies; NEW PETITION
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Application/Control Number: 12/815,306 Page 6
Art Unit: 3645

20. A system for providing access to space, the system comprising:

a space launch vehicle, wherein the space launch vehicle includes one or more rocket
engines;

a launch site;

a sea going platform;

means for launching the launch vehicle from the launch site a first time, wherein the
means for launching include means for igniting the one or more rocket engines
and launching the vehicle in a nose-first orientation;

means for shutting off the one or more rocket engines;

means for reorienting the launch vehicle from the nose-first orientation to a tail-first
orientation before landing;

means for reigniting at least one of the one or more rocket engines when the launch
vehicle is in the tail-first orientation to decelerate the vehicle;

means for landing at least a portion of the launch vehicle on the sea going platform in a
body of water, wherein the means for landing include means for landing in the
tail-first orientation while the one or more rocket engines are thrusting; and

means for launching at least a portion of the launch vehicle from the launch site a

second time.

Space Exploration Technologies; NEW PETITION
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Application/Control Number: 12/815,306 Page 7
Art Unit: 3645

The following new claim 21 has been added:

21.  The method of claim 12:

wherein igniting at least one of the one or more rocket engines includes igniting a first
rocket engine,

wherein turning off at least one of the one or more rocket engines includes turning off
the first rocket engine, and

wherein, after reorienting, igniting at least one of the one or more rocket engines

includes reigniting the first rocket engine.

Allowable Subject Matter
Claims 2-4, 7-10, 12-16, 18, 20-21 have been allowed.

The following is an examiner’s statement of reasons for allowance:

With regard to claim 4, the cited prior art fails to teach or render obvious the
limitations of claim 4. Specifically, “positioning a landing structure in a body of water;
and vertically landing the space launch vehicle on the landing structure in the body of
water in the tail-first orientation while providing thrust from at least one of the one or
more rocket engines.”

The closest prior art is Webb and Brand. Webb does not teach or suggest
positioning a landing structure in a body of water; and vertically landing the space
launch vehicle on the landing structure in the body of water in the tail-first orientation

while providing thrust from at least one of the one or more rocket engines.
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Application/Control Number: 12/815,306 Page 8
Art Unit: 3645

The invention of Brand specifically teaches away from the use of rocket engines

in the booster stage, and accordingly does not teach or suggest the above limitation.

In regards to claim 12, the cited prior art fails to teach or render obvious the
limitations of claim 12. Specifically, Webb does no teach or render obvious the limitation
“positioning a floating platform in a body of water; landing the booster stage on the
floating platform in the tail-first orientation, wherein landing the booster stage includes
performing a powered, vertical landing of the booster stage on the platform.”

Brand dose not teach or render obvious the limitation of claim 12 whereby
“igniting at least one of the one or more rocket engines and launching the rocket toward
space in a nose-first orientation; turning off at least one of the ignited one or more
rocket engines; after reorienting, igniting at least one of the one or more rocket engines

fo decelerate the booster stage.”

In regards to claim 14, the cited prior art fails to teach or render obvious the
limitations of claim 14. Specifically, neither Webb nor Brand teach or render obvious the
limitation “positioning a floating platform in a body of water; after the booster stage has
separated from the payload and followed a ballistic trajectory, deploying one or more
flared control surfaces from the forward end portion of the booster stage to facilitate
reorienting the booster stage from the nose-first orientation to a tail-first orientation; and

landing the booster stage on the floating platform in the tail-first orientation.”
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In regards to claim 20, the cited prior art fails to teach or render obvious the
limitations of claim 20. Specifically, neither Webb nor Brand teach or render obvious the
limitation “landing at least a portion of the launch vehicle on the sea going platform in a
body of water, wherein the means for landing include means for landing in the tail-first

orientation while the one or more rocket engines are thrusting.”

However, neither Webb nor Brand, singularly or in combination, teach or render
obvious the above limitations.

Conclusion

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.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to VICENTE RODRIGUEZ whose telephone number is
(571)272-4798. The examiner can normally be reached on Monday-Thursday 8-4.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Isam Alsomiri can be reached on 571-272-6970. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

N.R./ /Rob Swiatek/
Examiner, Art Unit 3645 Primary Examiner, Art Unit 3643
29 January 2014
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Receipt date: 12/30/2013 12815306 - GAU: 3645

Application No. 12/815,306 Docket No.: 0345638003US2
After Final Office Action of July 29, 2013

OK TO ENTER: MR/ AMENDMENTS TO THE CLAIMS
Please amend claims 14 and 20, and cancel claim 19 as set forth below.

R 01/15/2014
1. (Canceled)

2. (Previously Presented) The method of claim 4 wherein launching the
space launch vehicle from earth includes launching the space launch vehicle from a

launch site on land.

3. (Previously Presented) The method of claim 4 wherein landing the space
launch vehicle includes vertically landing the space launch vehicle on a floating platform
in the body of water.

4, (Previously Presented) A method for operating a space launch vehicle,
the method comprising:

launching the space launch vehicle from earth, wherein launching the space
launch vehicle includes igniting one or more rocket engines on a booster
stage;

positioning a landing structure in a body of water; and

landing the space launch vehicle on the landing structure in the body of water,
wherein landing the space launch vehicle includes vertically landing the

booster stage on the landing structure in the body of water.

5. (Previously Presented) The method of claim 4 wherein launching the
space launch vehicle includes launching the vehicle in a nose-first orientation, and
wherein the method further comprises reorienting the space launch vehicle to a tail-first
orientation after launch, wherein landing the space launch vehicle includes vertically

landing the space launch vehicle on the landing structure in the tail-first orientation.
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6. (Previously Presented) The method of claim 4 wherein launching the
space launch vehicle includes launching the vehicle in a nose-first orientation, and
wherein the method further comprises reorienting the space launch vehicle to a tail-first
orientation after launch, wherein landing the space launch vehicle includes vertically
landing the space launch vehicle on the landing structure in the tail-first orientation while
providing thrust from one or more vehicle engines in a tail-first direction.

7. (Previously Presented) The method of claim 4, further comprising reusing

at least a portion of the space launch vehicle.

8. (Previously Presented) The method of claim 4, further comprising:

transporting the space launch vehicle on the landing structure to a refurbishment
facility;

refurbishing at least a portion of the space launch vehicle at the refurbishment
facility; and

reusing at least a portion of the space launch vehicle after refurbishment.

9. (Previously Presented) The method of claim 4, further comprising
transferring a reusable portion of the space launch vehicle from the landing structure to
a transit vessel while the landing structure remains in the body of water to receive a
subsequently launched vehicle.

10.  (Previously Presented) The method of claim 4 wherein the space launch
vehicle includes a payload carried on an upper stage mounted to a booster stage,
wherein launching the space launch vehicle from earth includes igniting one or more
rocket engines on the booster stage to launch the space launch vehicle from a launch
site on land in a nose-first orientation, wherein landing the space launch vehicle
includes landing the space launch vehicle on a mobile landing platform in the body of
water, and wherein the method further comprises:

turning off the one or more rocket engines on the booster stage;

3
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separating the upper stage from the booster stage at a predetermined altitude;

reorienting the booster stage to a tail-first orientation;

receiving positional information from the landing platform and controlling a
trajectory of the booster stage as is moves toward the landing platform in
the tail-first orientation based on the positional information; and

reigniting the one or more rocket engines on the booster stage prior to landing,
wherein landing the space launch vehicle includes vertically landing the
booster stage on the platform in the tail-first orientation while providing

thrust from the reignited one or more rocket engines.

11.  (Original) A method for transporting a payload to space, the method
comprising:

coupling the payload to a booster stage of a rocket, the booster stage having a
forward end portion spaced apart from an aft end portion;

positioning a floating platform in a body of water;

igniting one or more rocket engines positioned toward the aft end portion of the
booster stage and launching the rocket toward space in a nose-first
orientation;

separating the payload from the booster stage;

after separating, reorienting the booster stage from the nose-first orientation to a
tail-first orientation; and

landing the booster stage on the floating platform in the tail-first orientation.

12.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines positioned toward the aft end portion
of the booster stage before reorienting the booster stage from the nose-
first orientation to the tail-first orientation; and

after reorienting the booster stage, reigniting the one or more rocket engines
positioned toward the aft end portion of the booster stage to decelerate

34563-8003.US02/LEGAL27424537.1

Space Exploration Technologies; NEW PETITION
Exhibit 1002
Page 33 of 340



Receipt date: 12/30/2013 12815306 - GAU: 3645

Application No. 12/815,306 Docket No.: 0345638003US2
After Final Office Action of July 29, 2013

the booster stage, wherein landing the booster stage includes performing

a powered, vertical landing of the booster stage on the platform.

13.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines and following a ballistic trajectory; and

deploying an aerodynamic control surface from the booster stage to facilitate
reorienting the booster stage from the nose-first orientation to a tail-first

orientation.

14.  (Currently Amended) A method for transporting a payload to space, the
method comprising:
coupling the payload to a booster stage of a rocket, the booster stage having a
forward end portion spaced apart from an aft end portion;
positioning a floating platform in a body of water;
igniting one or more rocket engines positioned toward the aft end portion of the
booster stage and launching the rocket toward space in a nose-first
orientation;
turning off the one or more rocket engines;
separating the payload from the booster stage;
after the booster stage has separated from the payload and followed separating
and-following-a ballistic trajectory;-, deploying one or more flared control
~surfaces from the forward end portion of the booster stage to facilitate

reorienting the booster stage from the nose-first orientation to a tail-first
orientation; and

landing the booster stage on the floating platform in the tail-first orientation.

15.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines; and
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operating one or more propulsive thrusters mounted to the booster stage to
facilitate reorienting the booster stage from the nose-first orientation to a

tail-first orientation.

16.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines after separating the payload from the
booster stage;

moving an aerodynamic control surface on the booster stage to at least partially
control a flight path of the booster stage toward the platform based on
platform positional information received from the platform;

moving the aerodynamic control surface on the booster stage to at least partially
reorient the booster stage from the nose-first orientation to a tail-first
orientation; and

after reorienting the booster stage, reigniting the one or more rocket engines
positioned toward the aft end portion of the booster stage, wherein landing
the booster stage includes performing a powered, vertical landing of the
booster stage on the platform.

17.  (Canceled)

18.  (Previously Presented) The system of claim 20 wherein the means for
landing include means for vertically landing at least a portion of the space launch
vehicle on a floating platform.

19.  (Cancelled)

20.  (Currently Amended) A system for providing access to space, the system
comprising:
a space launch vehicle, wherein the space launch vehicle includes one or more

rocket engines;
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a launch site;
means for launching the launch vehicle from the launch site a first time, wherein
‘ the means for launching include means for igniting the one or more rocket
engines and launching the vehicle in a nose-first orientation;
. means for shutting off the one or more rocket engines;
means for reorienting the launch vehicle from the nose-first orientation to a tail-
first orientation before landing;

’ means for reigniting at least one of the one or more of-the-rocket engines when

the launch vehicle is in the tail-first orientation to decelerate the vehicle;
means for landing at least a portion of the launch vehicle on a structure in a body
of water, wherein the means for landing include means for landing in the
tail-first orientation while the one or more rocket engines are thrusting; and
means for launching at least a portion of the launch vehicle from the launch site a
second time.
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P.O. Box 1450
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the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.
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STATEMENT BY APPLICANT  [Fttamedinventor [ Jefirey P. Bezos
At Unit 3645
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NON PATENT LITERATURE DOCUMENTS
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Initial . No.! the item (book, magazine, journal, serial, symposium, catalog, eic.), date, page(s), volume-issue T
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of U.8. palents and U.S. patent applications. Applicant submits herewith copigs of

foreign patents and non-patent literature in accordance with 37 CF.R. § 1.98(a){2).

This Information Disclosure Statement is not to be construed as a representation
that: (i) a search has been made; (if) additional information that may be material to the
gxamination of this application does not exist; (i) the information, protocols, resulis and
the lika reporiad by third parties are accurate or anabling; or (v} the cited information is,
ar is considered 1o be, material to pateniability. In addition, applicant doss not admit
that any enclesed item of information constitutes prior art to the subject invention and

spacifically reserves the right to demonstrate that any such reference is not priorart.

it is submitted that the Information Disclosure Statement is in compliance with 37

CFR 1.98 and the Examiner is respectfully requestad to consider the listed referernces.

Fiease charge owr credit card in the amount of $90.00 covering the fee set forth
in 37 C.F.R § 1.17(p). The Director is hereby authorized to charge any deficiency in
the feas filed, assertad to be filed orwhich showld have bean filed harewith {(or with any
paper hareafter filed in this application by this firm} to our Deposit Account No. 50-D665,
under Qrder No, 0345838003U82.

Oated: January 16, 2014 Rs:sps:ptiufﬂy SL.zbmittﬁgi»;‘”?

By

Stephen £, Arnett
Registration No.: 47,302

FERKING COIE LLP

P.O. Box 1247

Seattle, Washington 98111-1247

{206y 359-8000

(206) 358-7198 (Fax)

Attorney for Applicant
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Application No. Applicant(s)

] . ] 12/815,306 BEZOS ET AL.
Applicant-Initiated Interview Summary
Examiner Art Unit
VICENTE RODRIGUEZ 3645

All participants (applicant, applicant’s representative, PTO personnel):

(1) VICENTE RODRIGUEZ. (3)Mr. STEVE ARNETT.

(2) ROB SWIATEK. () .

Date of Interview: 23 December 2013.

Type: X Telephonic [ Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes [ No.
If Yes, brief description:

Issues Discussed []101 [112 [J102 [X]103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 4,10, 14, 20.

Identification of prior art discussed: Brand, Buehler.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Discussed finality of prior office action and agreed the finality should be withdrawn.
Discussed salient features of claims 4, 10, 14 and the prior art of record in reqards to claim 14; it was aqgreed that
Brand and Buehler as combined did not read on claim 14 with respect to deployed flared surfaces and rocket engines.

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

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

[ Attachment

N. R/ /Rob Swiatek/
Examiner, Art Unit 3645 Primary Examiner, Art Unit 3643

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20131223
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

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

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

) an identification of the specific prior art discussed,
) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the
Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

H W

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Docket No.: 0345638003US2
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Bezos et al.
Application No.: 12/815,306 Confirmation No.: 1105
Filed: June 14, 2010 Art Unit: 3645
For: SEA LANDING OF SPACE LAUNCH Examiner: V. M. Rodriguez
VEHICLES AND ASSOCIATED SYSTEMS
AND METHODS
AMENDMENT AFTER FINAL ACTION UNDER 37 C.F.R. 1.116
MS AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Madam:
INTRODUCTORY COMMENTS

In response to the Office Action dated July 29, 2013, finally rejecting claims 2-16
and 18-20, please amend the above-identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks/Arguments begin on page 8 of this paper.
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Application No. 12/815,306 Docket No.: 0345638003US2
After Final Office Action of July 29, 2013

AMENDMENTS TO THE CLAIMS

Please amend claims 14 and 20, and cancel claim 19 as set forth below.

1. (Canceled)

2. (Previously Presented) The method of claim 4 wherein launching the
space launch vehicle from earth includes launching the space launch vehicle from a

launch site on land.

3. (Previously Presented) The method of claim 4 wherein landing the space
launch vehicle includes vertically landing the space launch vehicle on a floating platform
in the body of water.

4, (Previously Presented) A method for operating a space launch vehicle,
the method comprising:

launching the space launch vehicle from earth, wherein launching the space
launch vehicle includes igniting one or more rocket engines on a booster
stage;

positioning a landing structure in a body of water; and

landing the space launch vehicle on the landing structure in the body of water,
wherein landing the space launch vehicle includes vertically landing the

booster stage on the landing structure in the body of water.

5. (Previously Presented) The method of claim 4 wherein launching the
space launch vehicle includes launching the vehicle in a nose-first orientation, and
wherein the method further comprises reorienting the space launch vehicle to a tail-first
orientation after launch, wherein landing the space launch vehicle includes vertically

landing the space launch vehicle on the landing structure in the tail-first orientation.
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6. (Previously Presented) The method of claim 4 wherein launching the
space launch vehicle includes launching the vehicle in a nose-first orientation, and
wherein the method further comprises reorienting the space launch vehicle to a tail-first
orientation after launch, wherein landing the space launch vehicle includes vertically
landing the space launch vehicle on the landing structure in the tail-first orientation while
providing thrust from one or more vehicle engines in a tail-first direction.

7. (Previously Presented) The method of claim 4, further comprising reusing
at least a portion of the space launch vehicle.

8. (Previously Presented) The method of claim 4, further comprising:

transporting the space launch vehicle on the landing structure to a refurbishment
facility;

refurbishing at least a portion of the space launch vehicle at the refurbishment
facility; and

reusing at least a portion of the space launch vehicle after refurbishment.

9. (Previously Presented) The method of claim 4, further comprising
transferring a reusable portion of the space launch vehicle from the landing structure to
a transit vessel while the landing structure remains in the body of water to receive a
subsequently launched vehicle.

10.  (Previously Presented) The method of claim 4 wherein the space launch
vehicle includes a payload carried on an upper stage mounted to a booster stage,
wherein launching the space launch vehicle from earth includes igniting one or more
rocket engines on the booster stage to launch the space launch vehicle from a launch
site on land in a nose-first orientation, wherein landing the space launch vehicle
includes landing the space launch vehicle on a mobile landing platform in the body of
water, and wherein the method further comprises:

turning off the one or more rocket engines on the booster stage;

3
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separating the upper stage from the booster stage at a predetermined altitude;

reorienting the booster stage to a tail-first orientation;

receiving positional information from the landing platform and controlling a
trajectory of the booster stage as is moves toward the landing platform in
the tail-first orientation based on the positional information; and

reigniting the one or more rocket engines on the booster stage prior to landing,
wherein landing the space launch vehicle includes vertically landing the
booster stage on the platform in the tail-first orientation while providing

thrust from the reignited one or more rocket engines.

11.  (Original) A method for transporting a payload to space, the method
comprising:

coupling the payload to a booster stage of a rocket, the booster stage having a
forward end portion spaced apart from an aft end portion;

positioning a floating platform in a body of water;

igniting one or more rocket engines positioned toward the aft end portion of the
booster stage and launching the rocket toward space in a nose-first
orientation;

separating the payload from the booster stage;

after separating, reorienting the booster stage from the nose-first orientation to a
tail-first orientation; and

landing the booster stage on the floating platform in the tail-first orientation.

12.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines positioned toward the aft end portion
of the booster stage before reorienting the booster stage from the nose-
first orientation to the tail-first orientation; and

after reorienting the booster stage, reigniting the one or more rocket engines
positioned toward the aft end portion of the booster stage to decelerate
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the booster stage, wherein landing the booster stage includes performing
a powered, vertical landing of the booster stage on the platform.

13.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines and following a ballistic trajectory; and

deploying an aerodynamic control surface from the booster stage to facilitate
reorienting the booster stage from the nose-first orientation to a tail-first

orientation.

14.  (Currently Amended) A method for transporting a payload to space, the
method comprising:

coupling the payload to a booster stage of a rocket, the booster stage having a
forward end portion spaced apart from an aft end portion;

positioning a floating platform in a body of water;

igniting one or more rocket engines positioned toward the aft end portion of the
booster stage and launching the rocket toward space in a nose-first
orientation;

turning off the one or more rocket engines;

separating the payload from the booster stage;

after the booster stage has separated from the payload and followed separating

and-following-a ballistic trajectory;-,_deploying one or more flared control
surfaces from the forward end portion of the booster stage to facilitate
reorienting the booster stage from the nose-first orientation to a tail-first
orientation; and

landing the booster stage on the floating platform in the tail-first orientation.

15.  (Original) The method of claim 11, further comprising:
turning off the one or more rocket engines; and
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operating one or more propulsive thrusters mounted to the booster stage to
facilitate reorienting the booster stage from the nose-first orientation to a

tail-first orientation.

16.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines after separating the payload from the
booster stage;

moving an aerodynamic control surface on the booster stage to at least partially
control a flight path of the booster stage toward the platform based on
platform positional information received from the platform;

moving the aerodynamic control surface on the booster stage to at least partially
reorient the booster stage from the nose-first orientation to a tail-first
orientation; and

after reorienting the booster stage, reigniting the one or more rocket engines
positioned toward the aft end portion of the booster stage, wherein landing
the booster stage includes performing a powered, vertical landing of the

booster stage on the platform.

17.  (Canceled)

18.  (Previously Presented) The system of claim 20 wherein the means for
landing include means for vertically landing at least a portion of the space launch
vehicle on a floating platform.

19. (Cancelled)

20.  (Currently Amended) A system for providing access to space, the system
comprising:
a space launch vehicle, wherein the space launch vehicle includes one or more

rocket engines;
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a launch site;

means for launching the launch vehicle from the launch site a first time, wherein
the means for launching include means for igniting the one or more rocket
engines and launching the vehicle in a nose-first orientation;

means for shutting off the one or more rocket engines;

means for reorienting the launch vehicle from the nose-first orientation to a tail-
first orientation before landing;

means for reigniting at least one of the one or more ef-the-rocket engines when

the launch vehicle is in the tail-first orientation to decelerate the vehicle;
means for landing at least a portion of the launch vehicle on a structure in a body

of water, wherein the means for landing include means for landing in the

tail-first orientation while the one or more rocket engines are thrusting; and
means for launching at least a portion of the launch vehicle from the launch site a

second time.
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REMARKS

Claims 2-16 and 18-20 were pending in the application at the time the present
Office Action was mailed. Claims 14 and 20 have been amended herein solely for
purposes of clarity. Accordingly, claims 14 and 20 have not been amended in a manner
that would necessitate a new search of the prior art, and any subsequent rejection of
claim 14 or claim 20 based on new grounds cannot be made final. Claim 19 has been
cancelled without commenting on or conceding the merits of the rejection of this claim,
and without prejudice to pursuing this claim in unamended or other forms in a
continuation or other application. No claims have been added. Accordingly, Claims 2-

16, 18 and 20 are currently pending in the present application.

Claims 2-16 and 18-20 were rejected in the present Office Action. More
specifically, the status of the application in view of the present Office Action is as

follows:

(A) Claims 2-8, 11-16 and 18-20 were rejected under pre-AlA 35 U.S.C.
§ 103(a) as being unpatentable over U.S. Patent No. 8,047,472 to Brand et al. ("Brand")
in view of U.S. Patent Application Publication No. 2007/0012820 to Buehler ("Buehler");

(B) Claim 10 was rejected under pre-AlA 35 U.S.C. §103(a) as being
unpatentable over Brand, Buehler, and further in view of U.S. Patent No. 6,176,451 to
Drymon ("Drymon"); and

(C) Claim 9 was rejected under pre-AlA 35 U.S.C. § 103(a) as being
unpatentable over Brand, Buehler, and further in view of article "Solid Rocket Boosters
and Post Launch Processing," NASA Facts, National Aeronautics and Space
Administration, John F. Kennedy Space Center ("NASA").

The undersigned attorney wishes to thank Examiner Rodriguez and Examiner
Swiatek for engaging in a telephone conference on December 23, 2013 to discuss the
present Office Action. During the telephone conference, the parties discussed the

8
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finality of the present Office Action, and the Examiners agreed that the finality was
improper for at least the reason that the Office Action presented new grounds of
rejection that were not necessitated by applicants’ amendment. Accordingly, the
Examiners agreed to withdraw the finality of the present Office Action. The parties also
discussed the pending claim rejections, and the Examiners acknowledged that the
proposed modification of Brand's lower stage with Buehler's upper stage engines did
not appear to form a fair basis for rejecting the independent claims. The Examiners
further agreed that the particular features of independent claim 14 patentably

distinguished over the prior art of record.

The following remarks summarize the points discussed during the December 23,
2013 telephone conference and reflect the agreements reached. Accordingly, the
applicants request that this paper constitute the applicants’ Interview Summary. If
Examiner Rodriguez notices any deficiencies in this regard, the Examiner is encouraged

to contact the undersigned attorney so that any such deficiencies can be resolved.

A. Response to the Section 103 Rejections of Claims 2-8, 11-16 and 18-20

Claims 2-8, 11-16 and 18-20 were rejected under 35 U.S.C. Section 103(a) as
being unpatentable over Brand in view of Buehler.

Independent Claims 4 and 11

Independent claim 4 is directed to a method for operating a space launch vehicle,
and includes, inter alia, launching the space launch vehicle from earth by igniting one or
more rocket engines on a booster stage, and vertically landing the booster stage on a
landing structure positioned in a body of water. Independent claim 11 is directed to a
method for transporting a payload to space, and includes, inter alia, igniting one or more
rocket engines positioned toward an aft end portion of a booster stage and launching
the rocket in a nose-first orientation. The method of claim 11 further includes
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reorienting the booster stage from the nose-first orientation to a tail-first orientation, and

landing the booster stage on a floating platform in the tail-first orientation.

In contrast to the rocket engines required by claims 4 and 11, Brand teaches the
use of air breathing engines for his vehicle lower stage, and teaches away from the use
of rocket engines citing “numerous deficiencies” associated with using rocket engines
on reusable boosters. Buehler also does not teach the use of rocket engines on a
reusable booster, but instead uses rocket engines on a reusable upper stage because
the engines are made to “operate optimally” in the vacuum of space. Buehler explains
that such engines present difficulties if used during reentry in the atmosphere. In view
of these teachings, the Examiners acknowledged during the course of the December
23, 2013 telephone conference that the proposed combination of Brand and Buehler did
not appear to form a fair basis for rejecting independent claims 4 and 11. Accordingly,
the rejection of claims 4 and 11 should be withdrawn.

Claims 2, 3 and 5-8 depend from base claim 4, and claims 12, 13, 15 and 16
depend from base claim 11. Accordingly, the proposed combination of Brand and
Buehler cannot support Section 103 rejections of dependent claims 2, 3, 5-8, 12, 13, 15
and 16 for at least the reason that these references cannot support a Section 103
rejection of corresponding base claims 4 and 11, and for the additional features of these
dependent claims. Therefore, the rejections of dependent claims 2, 3, 5-8, 12, 13, 15
and 16 should be withdrawn.

Independent claim 14

The Examiners acknowledged during the December 23, 2013 telephone
conference that independent claim 14 patentably distinguished over the prior art of
record. Accordingly, the rejection of claim 14 should be withdrawn.

Independent Claim 20
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Independent claim 20 includes features similar to those of independent claim 11.
For example, claim 20 is directed to a system for providing access to space that
includes, infer alia, means for igniting rocket engines and launching a space launch
vehicle in a nose-first orientation. The system further includes means for shutting off
the rocket engines, means for reorienting the launch vehicle from the nose-first
orientation to a tail-first orientation, and means for reigniting one or more of the rocket
engines when the launch vehicle is in the tail-first orientation to decelerate the vehicle.
The system additionally includes means for landing at least a portion of the launch
vehicle on a structure in a body of water in the tail-first orientation while the one or more
rocket engines are thrusting. For the reasons set forth above and discussed in detail in
applicants’ response to the non-Final Office Action mailed October 10, 2012 in regard
to, e.g., claim 11, the proposed combination of Brand and Buehler cannot support a
prima facie obviousness rejection of independent claim 20. Accordingly, the rejection of

claim 20 should be withdrawn.

Claim 18 depends from base claim 20. Accordingly, the proposed combination of
Brand and Buehler cannot support a Section 103 rejection of dependent claim 18 for at
least the reason that these references cannot support a Section 103 rejection of
corresponding base claim 20, and for the additional features of this dependent claim.
Therefore, the rejection of dependent claim 18 should be withdrawn.

Claim 19 has been cancelled without prejudice. Accordingly, the rejection of
claim 19 is now moot.

B. Response to the Section 103 Rejection of Dependent Claim 10

Dependent claim 10 was rejected under 35 U.S.C. Section 103(a) as being
unpatentable over Brand and Buehler and further in view of Drymon. Claim 10 depends
from base claim 4. Brand and Buehler cannot support a section 103 rejection of base
claim 4 for at least the reasons set forth above, and Drymon fails to cure the
deficiencies of Brand and Buehler with respect to base claim 4. Accordingly, the
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proposed combination of Brand, Buehler and Drymon cannot support a Section 103
rejection of dependent claim 10 for at least the reason that these references cannot
support a Section 103 rejection of corresponding base claim 4, and for the additional
features of this dependent claim. Therefore, the rejection of claim 10 should be

withdrawn for at least this reason.

Rejection of claim 10 should be withdrawn for additional reasons as well. For
example, the method of claim 10 includes, infer alia, igniting one of more rocket engines
on a booster stage to launch a space launch vehicle from land in a nose-first orientation.
The method further includes turning off the one or more rocket engines, separating an
upper stage from the booster stage, and reorienting the booster stage to a tail-first
orientation. The method continues by controlling a trajectory of the booster stage as it
moves toward a landing platform in a body of water in the tail-first orientation. Neither
Brand nor Buehler disclose or suggest, infer alia, controlling a trajectory of a booster
stage as it moves toward a landing platform in a tail-first orientation with one or more
rocket engines turned off. Accordingly, the proposed combination of Brand, Buehler
and Drymon cannot support a Section 103 rejection of dependent claim 10 for this
additional reason, and the rejection should be withdrawn.

C. Response to the Section 103 rejection of dependent Claim 9

Claim 9 was rejected under 35 U.S.C. Section 103(a) as being unpatentable over
Brand, Buehler and further in view of NASA. Claim 9 depends from base claim 4.
Brand and Buehler cannot support a Section 103 rejection of base claim 4 for at least
the reason set forth above. Moreover, NASA fails to cure the deficiencies of Brand and
Buehler with respect base claim 4. Accordingly, the proposed combination of Brand,
Buehler and NASA cannot support a Section 103 rejection of dependent claim 9 for at
least the reason that these references cannot support a Section 103 rejection of
corresponding base claim 4, and for the additional features of this dependent claim.

Therefore, the rejection of dependent claim 9 should be withdrawn.

12
34563-8003.US02/LEGAL27424537.1

Space Exploration Technologies; NEW PETITION
Exhibit 1002
Page 115 of 340



Application No. 12/815,306 . Docket No.: 0345638003US2
After Final Office Action of July 29, 2013

Conclusion

The applicants respectfully request that the Examiner reconsider the pending
claims in view of the remarks set forth above. During the December 23, 2013 telephone
conference, the Examiner agreed to contact the undersigned attorney by telephone to
discuss the status of the application after consideration of the present response. The
undersigned attorney thanks the Examiner for extending this courtesy, and looks
forward to discussing the application at that time.

Please charge any deficiency in fees or credit any overpayment to our Deposit
Account No. 50-0665, under Order No. 0345638003US2 from which the undersigned is
authorized to draw.

Dated: December 30, 2013 Respectfully submitted,

By//@'

Stefhen E. Arnett
Registration No.: 47,392
PERKINS COIE LLP
P.O. Box 1247
Seattle, Washington 98111-1247
(206) 359-8000
(206) 359-7198 (Fax)
Attorney for Applicant
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Docket No.: 0345638003US2
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Bezos et al.
Application No.: 12/815,306 Confirmation No.: 1105
Filed: June 14, 2010 Art Unit: 3645
For: SEA LANDING OF SPACE LAUNCH Examiner: V. M. Rodriguez
VEHICLES AND ASSOCIATED SYSTEMS
AND METHODS

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT (IDS)

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Madam:

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and
Trademark Office is hereby directed to the references listed on the attached
PTO/SB/08. It is respectfully requested that the information be expressly considered
during the prosecution of this application, and that the references be made of record
therein and appear among the “References Cited” on any patent to issue therefrom.

This Information Disclosure Statement is filed more than three months after the
U.S. filing date, OR more than three months after the date of entry of the national stage
of a PCT application, AND after the mailing date of the first Office Action on the merits,
whichever occurs first, but before the mailing date of any of a Final Office Action, a
Notice of Allowance (37 C.F.R. § 1.97(c)) or an action that otherwise closes prosecution

in the application.
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Application No.: 12/815,306 Docket No.: 0345638003US2

In accordance with 37 C.F.R. § 1.98(a)(2)(ii), Applicant has not submitted copies
of U.S. patents and U.S. patent applications. Applicant submits herewith copies of
foreign patents in accordance with 37 C.F.R. § 1.98(a)(2).

This Information Disclosure Statement is not to be construed as a representation
that: (i) a search has been made; (ii) additional information that may be material to the
examination of this application does not exist; (iii) the information, protocols, results and
the like reported by third parties are accurate or enabling; or (iv) the cited information is,
or is considered to be, material to patentability. In addition, applicant does not admit
that any enclosed item of information constitutes prior art to the subject invention and

specifically reserves the right to demonstrate that any such reference is not prior art.

it is submitted that the Information Disclosure Statement is in compliance with 37

CFR 1.98 and the Examiner is respectfully requested to consider the listed references.

Please charge our credit card in the amount of $90.00 covering the fee set forth
in 37 C.F.R. § 1.17(p). The Director is hereby authorized to charge any deficiency in
the fees filed, asserted to be filed or which should have been filed herewith (or with any
paper hereafter filed in this application by this firm) to our Deposit Account No. 50-0665,
under Order No. 0345638003US2.

Dated: December 30, 2013 Respectfuu/; submitted,
By

Stephen E. Arnett
Registration No.: 47,392
PERKINS COIE LLP
P.O. Box 1247
Seattle, Washington 98111-1247
(206) 359-8000
(206) 359-7198 (Fax)
Attorney for Applicant
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PTO/SB/08b (07-09)

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 ion unless it ins a valid OMB control number,

Complete if Known
12/815,306-Conf. #1105
June 14, 2010

Jeffrey P. Bezos

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

Filing Date

First Named Inventor

Art Unit 3645
(Use as many sheets as necessary) Examiner Name V. M. Ro driguez
sheet 1 | o | 1 Attomey Docket Number | 0345638003US2
U.S. PATENT DOCUMENTS

Examiner | Cite Dociiment Number Publication Date Name of Patentee or rl?a'ges, 92‘"”’"5' Lig??-'. Where
Initials* No.' | Number-Kind Code? (if known)| MM-DD-YYYY Applicant of Cited Document Figures Appear

US-4,896,847 01-30-1990 |Gertsch

US-3,210,025 10-05-1965 | Lubben et al.

FOREIGN PATENT DOCUMENTS

Examiner | Cite Forsign Patent Document Pu‘g:feﬁon Name of Patentee or M;f}'ﬂ:%g:&ggp;;i:;és -
Initials* No. Country Code®-Number*Kind Code® (fknown) | MM-DD-YYYY Applicant of Cited Document Or Relevant Figures Appear

JP-2003239698-A 08-27-2003 [Sasaki Giken Kk

NON PATENT LITERATURE DOCUMENTS

Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), titie of
Initials No.! the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T
nitals : number(s), publisher, city and/or country where published.
Examiner Date j
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. * CITE NO.: Those application(s) which are marked with an single asterisk (*) next
to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. ' Applicant's
unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www. uspto.gov or MPEP 901.04. ° Enter Office that issued
the document, by the two-letter code (WIPO Standard ST.3). “ For Ji p patent dc the indication of the year of the reign of the Emperor must
precede the serial number of the patent document. ®Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if
possible. ¢ Applicant is to place a check mark here if English language Translation is attached.
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Payment by credit card.

The Director is hereby authorized to charge and credit Deposit Account No. 50-0665
as described below.

Credit any overpayment.

Cde i:y additional filing or application processing fees required under 37 C.F.R. § 1.16 and 1.17.
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Stepheh E. Amnett
Attorney/Agent Reg. No.: 47,392
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P.O. Box 1247

Seattle, Washington 98111-1247
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
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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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPLO.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/815,306 06/14/2010 Jeffrey P. Bezos 34563.8003US02 1105
25096 7590 07/29/2013 | |
EXAMINER
PERKINS COIE LLP - SEA General
PATENT-SEA RODRIGUEZ, VICENTE M
P.O. BOX 1247 ART UNIT PAPER NUMBER
SEATTLE, WA 98111-1247 | I |
3645
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Please find below and/or attached an Office communication concerning this application or proceeding.
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Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
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Application No. Applicant(s)
12/815,306 BEZOS ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
VICENTE RODRIGUEZ 3645 [S\l‘g'”s

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 04/10/2013.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[X] This action is FINAL. 2b)[] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ . therestriction requirement and election have been incorporated into this action.

4[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 2183.

Disposition of Claims
5)X Claim(s) 1-20 is/are pending in the application.
ba) Of the above claim(s) 1 and 17 is/are withdrawn from consideration.

6)[] Claim(s) _____is/are allowed.

7)X Claim(s) 2-16 and 18-2Qis/are rejected.

8)[] Claim(s) ____is/are objected to.

9 Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/iwww. usoto.aov/atents/init_events/pphvindax.jsp or send an inquiry to PPHieadback@uspto.gov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 14 June 2010is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[JAIl  b)[J Some * c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 3) |:] Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) x Information Disclosure Statement(s) (PTO/SB/08) 4 I:‘ Other:
Paper No(s)/Mail Date 4/10/2013, 5/2/2013. ) er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 05-13) Office Action Summary Part of Paper No./Mail Date 20130708
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DETAILED ACTION

Claims 2-20 are pending in the current Office Action. Claims 1, 17 have been
cancelled.

Claims 2, 3, 5-10 are now dependent upon newly independent claim 4. Claim 14
is made independent. Claim 20 is made independent with claims 18 and 19 now

dependent on claim 20. Claims have been grouped with respect to dependence.

Response to Amendment

The amendments to the claims, filed 4/10/2013, have been entered into the record.

Response to Arguments
Applicant's arguments, in regards to claims 4, 11, 14, 20 have been fully

considered but they are not persuasive.

In response to Brand et al (8047472), Brand, teaching away from the use of
rocket engines for the lower stage, as stated on page 12 of Applicants’ remarks, in
column 1 Brand states:

Problems associated with the second approach include expending or requiring
refurbishment of a larger structural mass (external tanks expended and solid rocket
boosters refurbished in the case of the shuttle). A heat resistant surface is required for

the upper stage and there is still a need to place into orbit more than four times the
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actual payload mass. The recovered upper stage portion of the launch system must be
designed for re-entry speeds up to Mach 25 and extreme heating. Also, as evidenced
by the space shuttle, the high-speed re-entry tends to require extensive inspection and
maintenance during turn-around for subsequent launches.

Brand has based this statement on the space shuttle system, whereby an
external tank is used only once, and the boosters land in the ocean. The apparatus of
Brand is designed to land on a barge, offsetting the associated refurbishment entailed
by a salt water landing, and comprises devices to slow the descent of each stage,

column 4 line 40.

In response to the statement on page 13:

Buehler teaches that the “propulsion modules built for the upper stage are made
to operate optimally in vacuum."

Buehler (20070012820) in paragraph [0029], does make said statement.
However, further in the same paragraph Buehler addresses these concerns. Buehler
describes “The nozzle must switch from a nozzle designed for a vacuum environment to
one for operation near the Earth's surface in dense atmosphere.” Buehler describes

“various methods” that can be employed to operate at the earth’s surface.

In response to the statement on page 13:
“The rocket engines allegedly used by Buehler would not provide the idle and/or

thrust vector control features provided by the turbofan engines 116 of Brand. To the
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contrary, Buehler teaches away from replacing the air breathing engines on the lower
stage of Brand with rocket engines.”

Buehler in paragraph [0032] states “Using the propulsion module in a powered
vertical landing provides much higher landing precision than is typical.”

And further states in paragraph [0061] “it (engine nozzle) does not gimbal but
achieves the required thrust vector authority by peroxide side injection in the throat of

the nozzle.” Therefore Buehler discloses said engines thrust-vector control.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

Claims 4, 2, 3, 5-8 are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable over Brand et al (8047472), Brand in view of Buehler (20070012820).

In regards to claim 4, Brand discloses a method for operating a space launch
vehicle, the method comprising:

= Jaunching the space launch vehicle from earth (C1:22),

» positioning a landing structure in a body of water; and (C5:41-42)
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= Janding the space launch vehicle on the landing structure in the body of water,

wherein landing the space launch vehicle includes vertically landing the booster
stage on the landing structure in the body of water (C5:37-42).
Brand does not disclose wherein launching the space launch vehicle includes igniting
one or more rocket engines on a booster stage.

Buehler teaches a reusable upper stage for a multistage rocket. Buehler further
discloses a lower/booster stage for said rocket powered by rocket engines which are
used to propel said rocket into space ([0055]).

It would have been obvious at the time of the invention to one of ordinary skill in the
art to use the rocket engines of Buehler in the booster of Brand in order to carry more

payload into orbit.

In regards to claim 2, the combination of Brand and Buehler disclose the
method of claim 4 wherein launching the space launch vehicle from earth includes

launching the space launch vehicle from a launch site on land (Brand Fig. 5).

In regards to claim 3, the combination of Brand and Buehler disclose the
method of claim 4 wherein landing the space launch vehicle includes vertically landing

the space launch vehicle on a floating platform in the body of water (C5:40-42).
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In regards to claim 5, the combination of Brand and Buehler disclose the
method of claim 4 wherein launching the space launch vehicle includes launching the
vehicle in a nose-first orientation (Brand Fig. 5), and wherein the method further
comprises reorienting the space launch vehicle to a tail-first orientation after launch,
wherein landing the space launch vehicle includes vertically landing the space launch

vehicle on the landing structure in the tail-first orientation (Brand C5:37-42).

In regards to claim 6, the combination of Brand and Buehler disclose the
method of claim 4 wherein launching the space launch vehicle includes launching the
vehicle in a nose-first orientation (Brand, Fig 5), and wherein the method further
comprises reorienting the space launch vehicle to a tail-first orientation after launch
(Brand, Fig 5 discloses space launch vehicle of Brand reorienting to tail first), wherein
landing the space launch vehicle includes vertically landing the space launch vehicle on
the landing structure in the tail-first orientation while providing thrust from one or more

vehicle engines in a tail-first direction (Brand, C5:38-40).

In regards to claim 7, the combination of Brand and Buehler disclose the
method of claim 4, further comprising reusing at least a portion of the space launch

vehicle (Brand, abstract).

In regards to claim 8, the combination of Brand and Buehler disclose the

method of claim 4, further comprising: transporting the space launch vehicle on the

Space Exploration Technologies; NEW PETITION
Exhibit 1002
Page 140 of 340



Application/Control Number: 12/815,306 Page 7
Art Unit: 3645

landing structure to a refurbishment facility (Brand, C8:60 discloses landing barge
transporting lower stage for refurbishment); refurbishing at least a portion of the space
launch vehicle at the refurbishment facility; and reusing at least a portion of the space

launch vehicle after refurbishment (Brand, abstract).

In regards to claim 11, Brand discloses a method for transporting a payload to

space (abstract), the method comprising:

= coupling the payload to a booster stage of a rocket (C3:27-32), the booster stage
having a forward end portion spaced apart from an aft end portion;

= positioning a floating platform in a body of water (C5:42);

» Jaunching the rocket in a nose-first orientation (Fig 5);

» separating the payload from the booster stage (C3 50-51);

= after separating, reorienting the booster stage from the nose-first orientation to a tail-
first orientation (C5:38 discloses rotation of booster); and

» landing the booster stage on the floating platform in the tail-first orientation (Fig 5)

Brand however does not disclose igniting one or more rocket engines positioned toward
the aft end portion of the booster stage.

Buehler teaches a reusable upper stage for a multistage rocket. Buehler further
discloses a lower/booster stage for said rocket powered by rocket engines which are

used to propel said rocket into space ([0055]).
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It would have been obvious at the time of the invention to one of ordinary skill in
the art to use the rocket engines of Buehler in the booster of Brand in order to carry

more payload into orbit.

In regards to claim 12, Brand discloses the limitations of claim 11 but does not
disclose turning off the one or more rocket engines positioned toward the aft end portion
of the booster stage before reorienting the booster stage from the nose-first orientation
to the tail-first orientation; and after reorienting the booster stage, reigniting the one or
more rocket engines positioned toward the aft end portion of the booster stage to
decelerate the booster stage.

Buehler teaches a reusable upper stage for a multistage rocket. Buehler further
discloses whereby said upper stage's rocket engines are both shut down ([0023]) and
later re-ignited in order to slow decelerate the stage ([0024], Fig 3).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to use rocket engines of Buehler in the apparatus of Brand in order to allow for

more payload and to be able to use said engines in the vacuum of space.

In regards to claim 13, the combination of Brand and Buehler disclose the method
of claim 11, further comprising:
= turning off the one or more rocket engines and following a ballistic trajectory
(Buehler [0021]); and

= deploying an aerodynamic control surface from the booster stage to facilitate
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reorienting the booster stage from the nose-first orientation to a tail-first

orientation (Buehler, [0025], [0074], [0075]).

In regards to claim 15, the combination of Brand and Buehler disclose the method
of claim 11, further comprising:
» turning off the one or more rocket engines; and operating one or more propulsive
thrusters mounted to the booster stage to facilitate reorienting the booster stage
from the nose-first orientation to a tail-first orientation (Buehler claim 5 discloses

thrust steering).

In regards to claim 16, the combination of Brand and Buehler disclose the method

of claim 11, further comprising:

= turning off the one or more rocket engines after separating the payload from the
booster stage (Buehler [0023]);

= moving an aerodynamic control surface to at least partially control a flight path
toward the platform based on platform positional information received from the
platform (Buehler [0025], [0074], [0075]);

* moving the aerodynamic control surface to at least partially reorient from nose-first
orientation to a tail-first orientation (Buehler [0074], [0075]); and

= after reorienting, reigniting the one or more rocket engines, wherein landing includes

performing a powered, vertical landing (Buehler, abstract).
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In regards to claim 14, the combination of Brand and Buehler disclose a method for
transporting a payload to space, the method comprising:

= coupling the payload to a booster stage of a rocket, the booster stage having a
forward end portion spaced apart from an aft end portion (Brand, C3:27-32, Fig.
5 discloses forward end of booster );

= positioning a floating platform in a body of water (Brand C5:42);

= igniting one or more rocket engines positioned toward the aft end portion of the
booster stage and launching the rocket toward space in a nose-first orientation;

= turning off the one or more rocket engines;

= separating the payload from the booster stage;

= after separating and following a ballistic trajectory;

= deploying one or more flared control surfaces from the forward end portion of the
booster stage to facilitate reorienting the booster stage from the nose-first
orientation to a tail-first orientation (Buehler [0074], Brand Fig. 4c, d ); and

= |anding the booster stage on the floating platform in the tail-first orientation.

In regards to claim 20, the combination of Brand and Buehler disclose a system for
providing access to space, the system comprising:
= aspace launch vehicle, wherein the space launch vehicle includes one or more
rocket engines (Brand, abstract);

= alaunch site (Brand, Fig. 5);
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» means for launching the launch vehicle from the launch site a first time, wherein
the means for launching include means for igniting the rocket engines and
launching the vehicle in a nose-first orientation (Brand, Fig. 5);

»= means for shutting off the rocket engines (Brand, [0023]);

= means for reorienting the launch vehicle from the nose-first orientation to a tail- first
orientation before landing (Brand, C5:37-38); and

* means for reigniting one or more of the rocket engines when the launch vehicle is
in the tail-first orientation to decelerate the vehicle (Buehler Fig. 3);

» means for landing at least a portion of the launch vehicle on a structure in a body
of water (Brand, Fig. 5, C5:42), wherein the means for landing include means for
landing in the tail-first orientation (Brand, Fig. 5) while the one or more rocket
engines are thrusting (Buehler Fig. 3); and

= means for launching at least a portion of the launch vehicle from the launch site a

second time (Brand, abstract reusable booster).

In regards to claim 18, the combination of Brand and Buehler disclose the
system of claim 20 wherein the means for landing include means for vertically landing at

least a portion of the space launch vehicle on a floating platform (Brand C5:42).

In regards to claim 19, the combination of Brand and Buehler disclose the
system of claim 20 wherein the means for launching include means for launching the

launch vehicle in a nose-first orientation (Brand Fig. 5), wherein the system further
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comprises means for reorienting the launch vehicle from the nose-first orientation to a
tail-first orientation before landing (Brand, C5:37), and wherein the means for landing

include means for landing in the tail-first orientation (Brand, C5:37).

Claim 10 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Brand, Buehler as applied to claim 4 above, and further in view of Drymon
(6176451).

In regards to claim 10, the combination of Brand and Buehler disclose the
limitations of claim 4 and further shows the space launch vehicle includes a payload
carried on an upper stage mounted to a booster stage (Brand, C3:27-29), but does not
show said booster receiving positional information from the landing platform and
controlling a trajectory of the booster stage as it moves toward the landing platform in
the tail-first orientation based on the positional information;

Drymon teaches a method comprising a ground control station and an unmanned
airborne vehicle that is used to relay data to and from a space vehicle such as a rocket
(C1:56-57). Said method further includes guidance and control (C3:6).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to use the data communication method of Drymon in the invention of Brand as
said method is cost effective and may be used over a large geographic expanse that

may be covered by a returning spacecraft.
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Claim 9 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Brand, Buehler as applied to claim 4 above, and further in view of Solid

Rocket Boosters and Post-Launch Processing, FS-2004-07-012-KSC (Rev. 2006),

NASA Facts, National Aeronautics and Space Administration, John F. Kennedy
Space Center.

In regards to claim 9, Brand teaches the limitations to claim 4, but does not
disclose transferring a reusable portion of the space launch vehicle from the landing
structure to a transit vessel while the landing structure remains in the body of water to
receive a subsequently launched vehicle.

NASA Facts discloses a recovery of a solid rocket booster from a water landing
by a recovery ship. The recovery ship tows said booster to booster refurbishment area.
Further, booster frustum is lifted by crane onto said recovery ship for transport (pg 2).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to use the transferring of said booster frustum to recovery ship for transport to
refurbishment area in the invention of Brand to provide for a quicker delivery of booster
to refurbishment facility and to allow for landing barge to remain on station for more

landings.

Conclusion
THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).
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A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to VICENTE RODRIGUEZ whose telephone number is
(571)272-4798. The examiner can normally be reached on Monday-Thursday 8-4.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Isam Alsomiri can be reached on 571-272-6970. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

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

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

N.R./
Examiner, Art Unit 3645

/ISAM ALSOMIRI/
Supervisory Patent Examiner, Art Unit 3645
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A nose assembly (26) and method for controlling the rotation and stabilizing the
orientation of a vehicle (10) during landing maneuvers. The vehicle (10) includes a nose
assembly (26). The vehicle flap assembly (30) includes an actuator (32) and a flap (38a)
from and between a fully retracted position and a fully extended position in response to a
guidance signal received from a flight control computer. In a preferred embodiment, the
flap assembly (30) includes a plurality of flaps (38a-38¢) each coupled to the nose
assembly frame (26) and an actuator that selectively positions the plurality of flaps (38a-
38c) in response to a signal. The method for rotating a vehicle (10} in nose-forward flight,
rotating the vehicle (10) in a first direction, and selectively actuating one of a first and
second flaps (38a-38c) from a retracted position toward an extended position to generate
a damping moment tending to position the vehicle (10) in a base-forward orientation.
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document.
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Name and mailing address of the [SATS
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Box PCT
Washington, D.C. 20231
Facsimile No.  (703) 305-3230

Telephane No.
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A US 4,007,505 A (NOWATZKI) 15 February 1977, see Figure 4.
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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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(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Bezos et al.
Application No.: 12/815,306 Confirmation No.: 1105
Filed: June 14, 2010 Art Unit: 4147
For: SEA LANDING OF SPACE LAUNCH Examiner; V. M. Rodriguez
VEHICLES AND ASSOCIATED SYSTEMS
AND METHODS

INFORMATION DISCLOSURE STATEMENT (IDS)

Commissioner for Patents
P.0O. Box 1450
Alexandria, VA 22313-1450

Madam:

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and
Trademark Office is hereby directed to the references listed on the attached
PTO/SB/08. It is respectfully requested that the information be expressly considered
during the prosecution of this application, and that the references be made of record
therein and appear among the “References Cited” on any patent to issue therefrom.

This Information Disclosure Statement is filed more than three months after the
U.S. filing date, OR more than three months after the date of entry of the national stage
of a PCT application, AND after the mailing date of the first Office Action on the merits,
whichever occurs first, but before the mailing date of any of a Final Office Action, a
Notice of Allowance (37 C.F.R. § 1.97(c)) or an action that otherwise closes prosecution

in the applicatibn.
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in accordanee with 37 C.F.R. § 1.98(al2)(i1), Applicant has not submitied copiss
of U.8. patents and U.S. patent applications. Applicant submits herewith copies of
foreign patents in accordancs with 37 C.F.R. § 1.98(8)(2).

This Information Disclosure Statement is not te be construed as a represeniation
that: (i} 2 search has been made; (i) additional information that may be materal {o the
axamination of this application does not exist; {iit) the information, protocols, results and
the like reparted by third parties are accurate or enabling; or (iv}) the cited information is,
or is considerad {o be, malerial fo patentability. In addition; applicant does not admit
that any enclosed item of information constilites prioy art to the subject invention and

spanifically reserves the right to demonsirate that any such reference is not prior arl,

it is subsriitted that the Information Discloswre Statement is in compliance with 37

CFR 1.98 and the Examiner is respectiully requesied {o consider the listed references.

Please charge our credit card in the amount of §80,00 covering the fee set forth
i 37 CF.R § 117 {pl The Director is hereby authorized to charge any deficiency in
the fees filed, asserted o be filed or which should have bean filed herawith (or with any
paper hereafter filed i this application by this firm) 1o our Deposit Account No. 50-0865,
under Drder No. 345838003U5%E,

3 o -y
L IR oF ST e T . , .
Dated:  #U o ,f P Respagiul ttizﬁ; e

T

Stephen E. Athett
Ragistralion No.. 47,392

PERKINS COIE LLP

P.O. Box 1247

Seattle, Washington 98111-1247

{206) 3589-8000

{208) 359-7188 (Fax)

Attorney for Applicant
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(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Bezos et al.
Application No.: 12/815,306 Confirmation No.: 1105
Filed: June 14, 2010 Art Unit: 3645
For: SEA LANDING OF SPACE LAUNCH Examiner: V. M. Rodriguez

VEHICLES AND ASSOCIATED SYSTEMS
AND METHODS

AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION
UNDER 37 C.F.R. 1.111

MS Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Madam:
INTRODUCTORY COMMENTS

In response to the Office Action dated October 10, 2012, please amend the
above-identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on

page 2 of this paper.

Remarks/Arguments begin on page 9 of this paper.
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AMENDMENTS TO THE CLAIMS

Please amend claims 2-10, 14 and 18-20, and cancel claims 1 and 17 as set
forth below.

1. (Cancelled)

2, (Currently Amended) The method of claim 44 wherein launching the
space launch vehicle from earth includes launching the space launch vehicle from a
launch site on land.

3. (Currently Amended) The method of claim 44 wherein landing the space
launch vehicle includes vertically landing the space launch vehicle on a floating platform
in the body of water.

4. (Currently Amended) Fhe-methed-claim—4A method for operating a space

launch vehicle, the method comprising:
launching the space launch vehicle from earth, wherein launching the space

launch vehicle includes igniting one or more rocket engines on a booster
stage;

positioning a landing structure in a body of water: and

landing the space launch vehicle on the landing structure in the body of water,

and-wherein landing the space launch vehicle includes vertically landing
the booster stage on the landing structure in the body of water.

5. (Currently Amended) The method of claim 44 wherein launching the
space launch vehicle includes launching the vehicle in a nose-first orientation, and
wherein the method further comprises reorienting the space launch vehicle to a tail-first
orientation after launch, wherein landing the space launch vehicle includes vertically

landing the space launch vehicle on the landing structure in the tail-first orientation.
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6. (Currently Amended) The method of claim 44 wherein launching the
space launch vehicle includes launching the vehicle in a nose-first orientation, and
wherein the method further comprises reorienting the space launch vehicle to a tail-first
orientation after launch, wherein landing the space launch vehicle includes vertically
landing the space launch vehicle on the landing structure in the tail-first orientation while

providing thrust from one or more vehicle engines in a tail-first direction.

7. (Currently Amended) The method of claim 44, further comprising reusing
at least a portion of the space launch vehicle.

8. (Currently Amended) The method of claim 44, further comprising:

transporting the space launch vehicle on the landing structure to a refurbishment
facility;

refurbishing at least a portion of the space launch vehicle at the refurbishment
facility; and

reusing at least a portion of the space launch vehicle after refurbishment.

9. (Currently Amended) The method of claim 44, further comprising
transferring a reusable portion of the space launch vehicle from the landing structure to
a transit vessel while the landing structure remains in the body of water to receive a

subsequently launched vehicle.
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10.  (Currently Amended) The method of claim 44 wherein the space launch
vehicle includes a payload carried on an upper stage mounted to a booster stage,
wherein launching the space launch vehicle from earth includes igniting one or more
rocket engines on the booster stage to launch the space launch vehicle from a launch
site on land in a nose-first orientation, wherein landing the space launch vehicle
includes landing the space launch vehicle on a mobile landing platform in the body of
water, and wherein the method further comprises:

turning off the one or more rocket engines on the booster stage;

separating the upper stage from the booster stage at a predetermined altitude;

reorienting the booster stage to a tail-first orientation;

receiving positional information from the landing platform and controlling a

trajectory of the booster stage as is moves toward the landing platform in
the tail-first orientation based on the positional information; and

reignitin'g the one or more rocket engines on the booster stage prior to landing,

wherein landing the space launch vehicle includes vertically landing the
booster stage on the platform in the tail-first orientation while providing

thrust from the reignited one or more rocket engines.

11. (Original) A method for transporting a payload to space, the method
comprising:

coupling the payload to a booster stage of a rocket, the booster stage having a
forward end portion spaced apart from an aft end portion;

positioning a floating platform in a body of water;

igniting one or more rocket engines positioned toward the aft end portion of the
booster stage and launching the rocket toward space in a nose-first
orientation;

separating the payload from the booster stage;

after separating, reorienting the booster stage from the nose-first orientation to a

tail-first orientation; and
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landing the booster stage on the floating platform in the tail-first orientation.

12.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines positioned toward the aft end portion
of the booster stage before reorienting the booster stage from the nose-
first orientation to the tail-first orientation; and

after reorienting the booster stage, reigniting the one or more rocket engines
positioned toward the aft end portion of the booster stage to decelerate
the booster stage, wherein landing the booster stage includes performing

a powered, vertical landing of the booster stage on the platform.

13.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines and following a ballistic trajectory; and

deploying an aérodynamic control surface from the booster stage to facilitate
reorienting the booster stage from the nose-first orientation to a tail-first

orientation.

14.  (Currently Amended) Fhe—method—of claim—14—further—comprising:_A

method for transporting a payload to space, the method comprising:
coupling the payload to a booster stage of a rocket. the booster stage having a

forward end portion spaced apart from an aft end portion;

positioning a floating platform in a body of water:;
igniting one or more rocket engines positioned toward the aft end portion of the

booster stage and launching the rocket toward space in_a nose-first
orientation: ’

turning off the one or more rocket engines;
separating the payload from the booster stage;

after separating and following a ballistic trajectory; and

34563-8003.US02/LEGAL24886084.1 5

Space Exploration Technologies; NEW PETITION
Exhibit 1002
Page 185 of 340




Application No. 12/815,306 Docket No.: 345638003US2
Reply to Office Action of October 10, 2012

_deploying one or more flared control surfaces from the forward end portion of the
booster stage to facilitate reorienting the booster stage from the nose-first
orientation to a tail-first orientation_and

landing the booster stage on the floating platform in the tail-first orientation.

15.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines; and

operating one or more propulsive thrusters mounted to the booster stage to
facilitate reorienting the booster stage from the nose-first orientation to a

tail-first orientation.

16.  (Original) The method of claim 11, further comprising:

turning off the one or more rocket engines after separating the payload from the
booster stage;

moving an aerodynamic control surface on the booster stage to at least partially
control a flight path of the booster stage toward the platform based on
platform positional information received from the platform;

moving the aerodynamic control surface on the booster stage to at least partially
reorient the booster stage from the nose-first orientation to a tail-first
orientation; and

after reorienting the booster stage, reigniting the one or more rocket engines
pbsitioned toward the aft end portion of the booster stage, wherein landing
the booster stage includes performing a powered, vertical landing of the
booster stage on the platform.
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17.  (Cancelled)

18.  (Currently Amended) The system of claim 4720 wherein the means for
landing include means for vertically landing at least a portion of the space launch
vehicle on a floating platform.

19.  (Currently Amended) The system of claim 47-20 wherein the means for
launching include means for launching the launch vehicle in a nose-first orientation,
wherein the system further comprises means for reorienting the launch vehicle from the
nose-first orientation to a tail-first orientation before landing, and wherein the means for

landing include means for landing in the tail-first orientation.

20. (Currently Amended) The—system—ofclaim—19A system for providing

access to space, the system comprising:

a space launch vehicle, wherein the space launch vehicle includes one or more

rocket engines;
a launch site;

means for launching the launch vehicle from the launch site a first time, wherein

the means for launching include means for igniting the rocket engines and

launching the vehicle in a nose-first orientation—and-wherein-the-system
further-comprises:;

means for shutting off the rocket engines;

means for reorienting the launch vehicle from the nose-first orientation to a tail-
first orientation before landing; and

means for reigniting one or more of the rocket engines when the launch vehicle is
in the tail-first orientation to decelerate the vehicle;

means for landing at least a portion of the launch vehicle on a structure in a body
of water, wherein the means for landing include means for landing in the

tail-first orientation while the one or more rocket engines are thrusting; and
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means for launching at least a portion of the launch vehicle from the launch site a

second time.
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REMARKS

Claims 1-20 were pending in the application at the time the present Office Action
was issued (October 10, 2012). Claims 2-10, 14 and 18-20 have been amended herein,
and claims 1 and 17 have been cancelled without conceding the merits of the rejections
of these claims, and without prejudice to pursuing one or more of these claims in
unamended or other forms in a continuation or other application. In particular, claims 4,
14 and 20 have been rewritten in independent form to include all the features of the
corresponding base claims and any intervening claims. Accordingly, claims 4, 14 and
20 have not been amended in a manner that would necessitate a new search of the
prior art, and any subsequent rejection of these claims based on new grounds cannot
be made final. No new claims have been added. Accordingly, claims 2-16 and 18-20

are currently pending in the present application.
The status of the application in view of the present Office Action is as follows:

(A) Claims 1-3, 5-8 and 17-19 were rejected under 35 U.S.C. § 102(e) as
being anticipated by U.S. Patent No. 8,047,472 to Brand et al. ("Brand");

(B) Claims 4 and 11-16 were rejected under 35 U.S.C. § 103(a) as being
unpatentable over Brand in view of U.S. Patent Application Publication No.
2007/0012820 to Buehler ("Buehler");

(C) Claim 10 was rejected under 35 U.S.C. § 103(a) as being unpatentable
over Brad, Buehler and further in view of U.S. Patent No. 6,176,451 to Drymon
("Drymon"); and

(D)  Claim 9 was rejected under 35 U.S.C. § 103(a) as being unpatentable
over Brand in view of article "Solid Rocket Boosters and Post Launch Processing,"
NASA Facts, National Aeronautics and Space Administration, John F. Kennedy Space
Center ("NASA").
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l. Response to the Section 102 Rejections of Claims 1-3, 5-8 and 17-19

Claims 1-3, 5-8 and 17-19 were rejected under 35 U.S.C. § 102(e) as being
anticipated by Brand. Claims 1 and 17 have been cancelled without prejudice, and
without conceding that Brand is prior art to the claims. Accordingly, the rejections of

claims 1 and 17 are now moot.

Claims 2, 3 and 5-8 have been amended to depend from base claim 4. Base
claim 4 is allowable over the combination of Brand and Buehler for at least the reasons
set forth in detail below. Accordingly, Brand cannot support a Section 102 rejection of
dependent claims 2, 3 and 5-8 for at least the reason that Brand cannot support a
Section 102 rejection of corresponding base claim 4, and for the additional features of
these dependent claims. Therefore, the rejections of claims 2, 3 and 5-8 should be

withdrawn.

Claims 18 and 19 have been amended to depend from base claim 20. The goal
of examination is to clearly articulate any rejection early in the prosecution process so
that the applicant has the opportunity to provide evidence of patentability and otherwise
reply completely at the earliest opportunity. (MPEP §706). In the present case,
however, the Office Action has failed to address claim 20 or articulate any basis for
rejecting this claim. Therefore, claim 20 has not been rejected in a manner to which the
applicant can respond. Moreover, the applicant respectfully submits that claim 20 is
allowable over the applied references. Accordingly, claims 18 and 19 are allowable for
at least the reason that claim 20 is allowable, and for the additional features of these

dependent claims. Therefore, the rejections of claims 18 and 19 should be withdrawn.

1. Response to the Section 103 Rejections of Claims 4 and 11-16

Claims 4 and 11-16 were rejected under 35 U.S.C. §103(a) as being
unpatentable over Brand in view of Buehler. To establish prima facie obviousness, the

Examiner must provide a factual basis showing that all limitations in a claim are found in
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the applied art. See, e.g., In re Wamer, 379 F.2d 1011, 1017 (C.C.P.A. 1967). Even if
the Examiner is able to find every element of a claim in a combination of prior art, this
alone is still insufficient to establish obviousness of the claim. Indeed, as the Supreme
Court clarified in KSR Intl Co. v. Teleflex Inc., "a patent composed of several elements
is not proved obvious merely by demonstrating that each of its elements was,
independently, known in the prior art." KSR Int! Co. v. Teleflex Inc., 550 U.S. 398, 418
(2007). To the contrary, "it can be important to identify a reason that would have
prompted a person of ordinary skill in the relevant field to combine the elements in the
way the claimed new invention does.” /d. In the present case, the Office Action has not
established a prima facie obviousness rejection of claim 4 based on the combination of

Brand and Buehler for at least the reasons set forth below.

Independent Claims 4 and 11

Independent claim 4 is directed to a method for operating a space launch vehicle
that includes, infer alia, launching the space launch vehicle from Earth by igniting one or
more rocket engines on a booster stage, and vertically landing the booster stage on a
landing structure positioned in a body of water. Independent claim 11 is directed to a
method for transporting a payload to space, and includes features that are at least
generally similar to those of independent claim 4. For example, the method of claim 11
includes coupling the payload to a booster stage of a rocket, igniting one or more rocket
engines positioned toward an aft end portion of the booster stage, and launching the
rocket toward space in a nose-first orientation. The method of claim 11 further includes
separating the payload from the booster stage, reorienting the booster stage after
separation from the nose-first orientation to a tail-first orientation, and landing the

booster stage ona floating platform in the tail-first orientation.

In contrast to the rocket engines of claims 4 and 11, Brand explicitly teaches the
use of air breathing engines for vehicle lower stages. (See, e.g., Brand Abstract; col. 1
at Ins. 26-27; col. 3 at Ins. 32-34; etc.) More specifically, Brand discloses a booster
stage 106 having a plurality of air breathing engines 116 connected to fins 112. (Brand;
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Figure 1; col. -3 at Ins. 65-67.) In a preferred embodiment, the air breathing engines 116
are turbofan engines, preferably a total of 18 turbofan engines, arranged in a star
configuration. (Brand; col. 6 at Ins. 28-38.) Brand also teaches the use of air breathing
engines 117 (e.g., ramjet engines) for a middle stage 130. (Brand; col. 6 at Ins. 61-67.)

The Office Action acknowledges that Brand fails to disclose the use of rocket
engines on the lower stage 106. (Office Action; pgs. 5, 11.) To cure this deficiency, the
Office Action asserts that it would have been obvious to one of ordinary skill in the art to
replace the air breathing engines of Brand with the rocket engines from Buehler's
booster stage. (Office Action; pg. 5.) This conclusory assertion, however, directly
contradicts Brand's express teaching-away from the use of rocket engines for his lower
stage 106. Indeed, Brand specifically points out that there are “numerous deficiencies”
associated with using rocket engines on reusable boosters. The deficiencies include
the required use of “a plurality of different propellants,” a "low usable life for the main
rocket stage,” the required use of "reaction control devices for the main stage," and
"increased turn-around time for reuse due to the rocket engine main stage." (Brand;
col. 1 atIns. 56-65.)

Although Brand contemplates rocket engines for use on his upper stage 100,
throughout his disclosure Brand expressly teaches that air breathing propulsion
"provides a reusable booster first stage with significantly increased user life and
significantly decreased turn-around time and maintenance compared to current
systems." Brand further notes that one of the primary objectives of his invention is "to
provide lower and middle stages that employ a single type of fuel using air breathing
engines with a high specific impulse." (Brand; col. 2 at Ins. 19-28.) Brand notes that air
breathing engines require only a single fuel tank (and no oxidizer tank), and explains
that such engines "are currently available "off the shelf" with minor modifications,” and
therefore "require significantly less maintenance and preparation between missions than
current launch system parts/systems." (Brand; col. 6 at Ins. 40-42; col. 3 at Ins. 38-45.)
Accordingly, utilizing rocket engines for Brand’s lower stage 106 as the Office Action
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suggests would destroy the advantageous properties of Brand’s vehicle by requiring it to
carry both fuel and oxidizer, and requiring the other noted complications associated with

rocket engines.

Not only are rocket engines decidedly different than the air breathing “off the
shelf’ engines called for by Brand, but rocket engines would also not provide the
relatively simple thrust-vector control features and/or idle thrust capabilities provided by
the air breathing engines taught by Brand. More specifically, Brand explains that during
decent, a portion of the air breathing engines 116 are at idle thrust and another portion
of the air breathing engines 116 have accelerated to partial thrust. (Brand; col. 5 at Ins.
14-16.) Brand further explains that rotation for the pitch-up maneuver is accomplished
by thrust vector control of the outboard turbofan engines 116 that have exhaust vanes
to deflect the flow of exhaust gases. The rocket engines allegedly used by Buehler
would not provide the idle and/or thrust vector control features provided by the turbofan
engines 116 of Brand. To the contrary, Buehler teaches away from replacing the air

breathing engines on the lower stage of Brand with rocket engines.

More specifically, Buehler teaches that the "propulsion modules built for the
upper stage are made to operate optimally in vacuum." (Buehler at [0029]). Buehler
further explains that without extensive modifications to the nozzles on the upper stage
propulsion, "flow separation could possibly occur leading to unpredictable thrust vectors
and side loads on a nozzle designed for low-pressure or vacuum rather than
atmospheric operation." (Buehler at [0077].) Accordingly, one would not look to such
engines for use on the lower stage 106 of Brand that operates primarily in the
atmosphere. Indeed, Buehler goes to great lengths to explain the modifications
necessary to the upper stage propulsion unit nozzle to provide thrust vector authority
during decent. Buehler also explains that because of the aerodynamic loads on the
engine nozzle, the engine nozzle does not gimble but instead achieves required thrust
vector authority by peroxide side injection in the throat of the nozzle. (Buehler at
[0061].) In view of all of the complications taught by Buehler as being necessary to
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provide thrust vector control on a rocket nozzle during reentry, it is unreasonable to
assert that one of ordinary skill in the art would have been motivated to replace the
relatively simple “off the shelf* air breathing engines 116 of Brands with the rocket
engines of Buehler as suggested by the Office Action.

It is improper to combine references where the references teach away from their
combination. In re Grasselli, 713 F.2d 731, 743, 218 USPQ 769, 779 (Fed. Cir. 1983).
It is also improper to combine references in a way that would "destroy an advantageous
property" of the prior art. See, e.g., Eisai Co. Ltd. v. Dr. Reddy’s Labs., Ltd., 533 F.3d
1353 (Fed. Cir. 2008). For all of the foregoing reasons, it would not have been obvious
to one of ordinary skill in the art to replace the air breathing engines on the lower stage
106 of Brand with the rocket engines allegedly used in the booster stage of Buehler.
Accordingly, the proposed combination of Brand and Buehler cannot support Section
103 rejections'of independent claims 4 and 11 for at least this reason, and the rejections
should be withdrawn.

Claims 12, 13, 15 and 16 depend from base claim 11. Accordingly, the proposed
combination of Brand and Buehler cannot support Section 103 rejections of dependent
claims 12, 13,-15 and 16 for at least the reason that these references cannot support a
Section 103 rejection of corresponding base claim 11, and for the additional feature of
these dependent claims. Therefore, the rejections of dependent claims 12, 13, 15 and
16 should be withdrawn.

The rejections of dependent claims 12 and 16 should be withdrawn for at least
one additional reason. The methods of claims 12 and 16 require reigniting rocket
engines on the booster "after reorienting the booster stage" from the nose-first
orientation to the tail-first orientation. The Office Action acknowledges that Brand fails
to disclose these features, but suggests that because Buehler teaches shutting down
and later reigniting upper stage engines, one of ordinary skill in the art would have been

motivated to use the upper stage rocket engines of Buehler in the apparatus of Brand.
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The applicant notes, however, that even if the air breathing engines of Brand were
replaced by the upper stage rocket engines of Buehler, this combination would still fail

to cure the deficiencies of Brand.

More specifically, claims 12 and 16 expressly require that the rocket engines on
the booster stage be reignited after reorientation of the booster stage. In contrast,
Brand explicitly teaches that the air breathing engines on the lower stage 106 must be
operating (either at idle thrust or partial thrust) in order to accomplish the "pitch-up"
rotation of the lower stage. (Brand; col. 5 at Ins. 14-18.) Engine thrust is required
because the "’rapid pitch-up maneuver is instigated by cooperatively deflecting the
exhaust of the outboard fanjet engines 116 and simultaneously deflecting the all-moving
control surfaces comprising the outer tips of the fins 118." (Brand; col. 5 at Ins. 32-35.)
Accordingly, Brand explicitly teaches that the air breathing engines 116 must remain on
and thrusting to accomplish the reorientation maneuver. Therefore, even if one of
ordinary skill in the art was somehow motivated to replace the air breathing engines 116
of Brand with the rocket engines of Buehler, this would still fail to result in a booster
stage that turns off the rocket engines during the reorientation maneuver. Therefore,
the rejections of dependent claims 12 and 16 should be withdrawn for at least this

additional reason.

Independent Claim 14

Independent claim 14 is directed to a method for transporting a payload to space
that includes, inter alia, separating the payload from a booster stage, and following a
ballistic trajectory, "deploying one or more flared control surfaces from the forward end
portion of the booster stage to facilitate reorienting the booster stage from the nose-first
orientation to a tail-first orientation.” The Office Action suggests that paragraph [0025]
of Buehler discloses the. flared surfaces of claim 14. (Office Action at page 7.)
Paragraph [0025], however, merely discloses that "the spacecraft has fins...."
Notwithstanding the fact that the mere mention of "fins" cannot reasonably be construed
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as teaching the‘claimed "flared control surface," neither the Figures nor the cited text of
Buehler discloses or even suggests that the "fins" are located on a forward end portion
of the "spacecraft," much less on a forward end portion of a booster stage as claimed.
Accordingly, the proposed combination of Brand and Buehler cannot support a Section

103 rejection of claim 14 for at least this reason, and the rejection should be withdrawn.

Moreover, the method of claim 14 includes "deploying one or more flared control
surfaces from the forward end portion of the booster stage ...." The words of a claim
must be given their plain meaning, unless such meaning is inconsistent with the
specification. The plain meaning of a term means the ordinary customary meaning
given to the term by those of ordinary skill in the art at the time of the invention. (MPEP
§ 2111.01.) In the present case, the plain meaning of "deploying” is "to position, or to
bring in to action. " (See, e.g., the American Heritage College Dictionary, Third Edition.)
Nowhere does the cited portion of Buehler disclose or suggest that the "fins" are
deployed, much less deployed for reorientation of a booster stage from a nose-first
orientation to a tail-first orientation. Moreover, the plain meaning of a "flared" control
surface means a control surface that is "expand[ed] or open[ed] outward in shape. "
(See, e.g., the American Heritage College Dictionary, Third Edition.) Nowhere does the
cited portion of Buehler disclose or suggest deployment of such a control surface.

It is well settled law that the failure of an asserted combination to teach or
suggest each and every feature of a claim is fatal to an obviousness rejection. See In
re Royka, 490 F.2d 981, 180 U.S.P.Q. 580 (C.C.P.A. 1974). In the present case, the
asserted combination of Buehler and Brand fail to disclose or suggest deploying one or

“more flared control surfaces from a forward end portion of a booster stage to facilitate
reorienting the booster stage. Accordingly, the proposed combination of Brand and
Buehler cannot support a Section 103 rejection of independent claim 14 for at least this

reason, and the rejection should be withdrawn.
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. Response to the Section 103 Rejection of Claim 10

Claim 10 was rejected under 35 U.S.C. § 103(a) as being unpatentable over
Brand and Buehler, and further in view of Drymon. Claim 10 depends from base claim
4. Brand and Buehler cannot support a Section 103 rejection of base claim 4 for at
least the reason set forth in detail above. Moreover, Drymon fails to cure the
deficiencies of Brand and Buehler with respect to base claim 4. Accordingly, the
proposed combination of Brand, Buehler and Drymon cannot support a Section 103
rejection of dependent claim 10 for at least the reason that this combination of
references cannot support a Section 103 rejection of corresponding base claim 4, and
for the additional features of this dependent claim. Therefore, the rejection of claim 10

should be withdrawn.

AVA Response the Section 103 Rejection of Claim 9

Claim 9 was rejected under 35 U.S.C. § 103(a) as being unpatentable over
Brand in view of NASA. Claim 9 depends from base claim 4. Brand cannot support a
Section 103 rejection of base claim 4 for at least the reason set forth in detail above.
Moreover, NASA fails to cure the deficiencies of Brand with respect to base claim 4.
Accordingly, the proposed combination of Brand and NASA cannot support a Section
103 rejection of dependent claim 9 for at least the reason that these references cannot
support a Section 103 rejection of corresponding base claim 4, and for the additional
features of this dependent claim. Therefore, the rejection of dependent claim 9 should

be withdraWn.

Conclusion

The applicant respectfully requests that the Examiner reconsider the pending
claims in view of the amendments and remarks set forth above. If the Examiner
believes that a telephone conference would expedite prosecution of the present
application in any way, the Examiner is encouraged to contact the undersigned attorney

at the number below.
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Please charge any deficiency in fees or credit any overpayment to our Deposit
" Account No. 50-0665, under Order No. 345638003US2 from which the undersigned is

authorized to draw.

Dated: April 10, 2013

Stephen E. Arnett_
Registration No.: 47,392
PERKINS COIE LLP
P.O. Box 1247
Seattle, Washington 98111-1247
(206) 359-8000
(206) 359-7198 (Fax)
Attorney for Applicant
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Docket No.: 345638003US2

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Bezos et al.
Application No.: 12/815,306 Confirmation No.: 1105
Filed: June 14, 2010 ' Art Unit: 4147
For: SEA LANDING OF SPACE LAUNCH Examiner: V. M. Rodriguez

VEHICLES AND ASSOCIATED SYSTEMS
AND METHODS

INFORMATION DISCLOSURE STATEMENT (IDS)

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Madam:

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and
Trademark Office is hereby directed to the references listed on the attached
PTO/SB/08. It is respectfully requested that the information be expressly considered
during the prosecution of this application, and that the references be made of record

therein and appear among the “References Cited” on any patent to issue therefrom.

This Information Disclosure Statement is filed more than three months after the
U.S. filing date, OR more than three months after the date of entry of the national stage
of a PCT application, AND after the mailing date of the first Office Action on the merits,
whichever occurs first, but before the mailing date of any of a Final Office Action, a
Notice of Allowance (37 C.F.R. § 1.97(c)) or an action that otherwise closes prosecution

in the application.
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Application No.: 12/815,306 Docket No.: 345638003US2

In accordance with 37 C.F.R. § 1.98(a)(2)(ii), Applicant has not submitted copies
of U.S. patents and U.S. patent applications.

This Information Disclosure Statement is not to be construed as a representation
that: (i) a search has been made; (ii) additional information that may be material to the
examination of this application does not exist; (iii) the information, protocols, results and
the like reported by third parties are accurate or enabling; or (iv) the cited information is,
or is considered to be, material to patentability. In addition, applicant does not admit
that any enclosed item of information constitutes prior art to the subject invention and

specifically reserves the right to demonstrate that any such reference is not prior art.

It is submitted that the Information Disclosure Statement is in compliance with 37
CFR 1.98 and the Examiner is respectfully requested to consider the listed references.

Please charge our credit card in the amount of $90.00 covering the fee set forth
in 37 C.F.R. § 1.17(p). The Director is hereby authorized to charge any deficiency in
the fees filed, asserted to be filed or which should have been filed herewith (or with any
paper hereafter filed in this application by this firm) to our Deposit Account No. 50-0665,
under Order No. 345638003US2.

Dated: April 10, 2013 Respectfl ubmitted
By £

Stephen E. Arnett
Registration No.: 47,392
PERKINS COIE LLP
P.O. Box 1247
Seattle, Washington 98111-1247
(206) 359-8000
(206) 359-7198 (Fax)
Attorney for Applicant
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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.

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Complete if Known

Application Number

12/815,306-Conf. #1105

Filing Date

June 14, 2010

First Named Inventor

Jeffrey P. Bezos

Art Unit 4147
(Use as many sheets as necessary) Examiner Name V. M. Ro driguez
Sheet \ 1 | o | 1 Attomey Docket Number |345638003US2
U.S. PATENT DOCUMENTS
. Document Number it Pages, Columns, Lines, Where

Examiner | Cit - Publication Date Name of Patentee or

US-20060113425-A106-01-2006 |Rader

US-20080078884-A1104-03-2008 | Trabandt et al.

US-20090206204-A1 {08-20-2009 |Rosen

US-20100327107-A1|12-30-2010 |Featherstone

US-2,464,827 03-22-1949 |H. Noyes

US-5,568,901 10-29-1996 |Stiennon

US-5,871,173 02-16-1999 [Frank et al.

US-5,873,549 02-23-1999 [Lane et al.

US-6,193,187 02-27-2001 |Scott et al.

US-6,666,402 12-23-2003 |Rupert et al.

US-6,926,576 08-09-2005 |Alway et al.

US-6,929,576 08-16-2005 |Armstrong et al.

US-7,344,111 03-18-2008 |Janeke

US-8,408,497 04-02-2013 |Boelitz et al.

FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Pu%liac‘aetion Name of Ra1entee or V;E:ség:‘l:m? ;a:';‘:: es -
Initials* No." | Country Code®-Number*-Kind Code® (known) | MM-DD-YYYY Applicant of Cited Document Or Relevant Figures Appear
NON PATENT LITERATURE DOCUMENTS

Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Initial * No! the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T
nitals ) number(s), publisher, city and/or country where published.
Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered, Include copy of this form with next communication to applicant. * CITE NO.: Those application(s) which are marked with an single asterisk (*) next
to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. ' Applicant's
unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. ° Enter Office that issued
the document, by the two-letter code (WIPO Standard ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must
precede the serial number of the patent document. ® Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if
possible. © Applicant is to place a check mark here if English language Translation is attached.
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Electronic Patent Application Fee Transmittal

Application Number:

12815306

Filing Date:

14-Jun-2010

Title of Invention:

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND

METHODS

First Named Inventor/Applicant Name:

Jeffrey P. Bezos

Filer:

John M. Wechkin/Paula Quinanola

Attorney Docket Number:

34563.8003U502

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz:;(t;)l in
Basic Filing:
Pages:
Claims:
Independent Claims in Excess of 3 2201 1 210 210

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sula—;l’;(t;)l in
Extension - 3 months with $0 paid 2253 1 700 700
Miscellaneous:
Submission- Information Disclosure Stmt 2806 1 90 90
Total in USD ($) 1000
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Electronic Acknowledgement Receipt
EFS ID: 15487143
Application Number: 12815306
International Application Number:
Confirmation Number: 1105
. . SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
Title of Invention:
METHODS
First Named Inventor/Applicant Name: Jeffrey P. Bezos
Customer Number: 25096
Filer: John M. Wechkin/Paula Quinanola
Filer Authorized By: John M. Wechkin
Attorney Docket Number: 34563.8003U502
Receipt Date: 10-APR-2013
Filing Date: 14-JUN-2010
Time Stamp: 19:45:52
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1000
RAM confirmation Number 6084
Deposit Account
Authorized User
File Listing:
Document - . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
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1007613
1 8003US2_AM.pdf yes 23
b3e05c0460d3aef0aba3bfb513b563ab089)
af6b3
Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 1
Extension of Time 2 2
Amendment/Req. Reconsideration-After Non-Final Reject 3 3
Claims 4 10
Applicant Arguments/Remarks Made in an Amendment 11 20
Transmittal Letter 21 22
Information Disclosure Statement (IDS) Form (SB08) 23 23
Warnings:
Information:
34164
2 Fee Worksheet (SB06) fee-info.pdf no 2
ee03605e2a56b32050fdb2f5cadb2f5808al
Warnings:
Information:
Total Files Size (in bytes):i 1041777

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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AMENDMENT TRANSMITTAL LETTER Docket No.

345638003US2
Application No. Filing Date Examiner Art Unit
12/815,306-Conf. #1105 June 14, 2010 V. M. Rodriguez 4147

Applicant(s): Bezos et al.

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND

Invention: METHODS

TO THE COMMISSIONER FOR PATENTS
Transmitted herewith is an amendment in the above-identified application.
The fee has been calculated and is transmitted as shown below.

CLAIMS AS AMENDED
Claims Highest
Remaining Number Number
After Previously Extra Claims
Amendment Paid Present Rate
Total Claims 18 - 20 = 0 X 40.00 0.00
Independent _
Claims 4 - 3 = 1 X 210.00 210.00
Multiple Dependent Claims (check if applicable) D
.  Extension for response within third month 700.00
Other fee (please specify): Information Disclosure Statement 90.00
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT: 1,000.00
[ |Large Entity Small Entity
D No additional fee is required for this amendment.
D Please charge Deposit Account No. in the amount of $
D A check in the amount of $ to cover the filing fee is enclosed.
Payment by credit card.
The Director is hereby authorized to charge and credit Deposit Account No. 50-0665

as described below.
Credit any overpayment.

arge any gdditional filing or application processing fees required under 37 C.F.R. § 1.16 and 1.17.

/ ﬁ—_ Dated:

Stephen E. Aretl_” =
Attorney/Agent Reg. No.: 47,392

PERKINS COIE LLP

P.O. Box 1247

Seattle, Washington 98111-1247
(2086) 359-8000

April 10, 2013
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PTO/SB/22 (03-13)

Approved for use through 03/31/2013. 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 coliection of information unless if displays a valid OMB control number.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 345638003US2
Application Number 12/815,306-Conf. #1105 Filed June 14, 2010
For
SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND METHODS
ArtUnit 4147 Examiner V. M. Rodriguez

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee  Micro Entity Fee
D One month (37 CFR 1.17(a)(1)) $200 $100 $50 $
[ ] Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $
Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $  700.00
D Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
l:] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

D Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

D A check in the amount of the fee is enclosed.

Payment by credit card.

D The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any deficiency in fees or credit any overpayment, to
Deposit Account Number 50-0665

I:J Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit
card information and authorization on PTO-2038.

| am the
D applicant/inventor.

D assignee of record of the entire interest. See 37 CFR 3.71. 37 CFR 3.73(b) statement is enclosed (Form PTO/SB/96).

X attorney or agent of record. Registration number 47392
D att%? CFR 1,.34. Registration number .
/[ﬁ Z April 10, 2013
Signaturé Date
Stephen E. Arnett (206) 359-8000
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

*Total of 1 forms are submitted.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

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

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

PATENT APPLICATION FEE DETERMINATION RECORD

Substitute for Form PTO-875

Application or Docket Number

12/815,306

Filing Date
06/14/2010

[ 7o be Mailed

ENTITY: [ ] LARGE [X] smaLL [] micro

APPLICATION AS FILED - PART |

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($)
[ sasic FEE
(37 CFR 1.16(a), (b), or (c)) /A N/A N/A
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
O
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (@)) NA N/A A
TOTAL CLAIMS ) N
(37 CFR 1.16(1)) minus 20 = X8 =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X 8 =
If the specification and drawings exceed 100 sheets
O of paper, the application size fee due is $310 ($155
ASF;PCL;(;?:ISN‘SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s) fraction thereof, See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
—_
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART II
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
= 04/10/2013 | arter PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
s ;I'?;'Tll (37 CFR ~18 Minus | = 20 =0 x $40 =
a 5
Independ )
=z | wervm, |4 wins | -3 - | X 5210~
= | [ application Size Fee (37 CFR 1.16(s))
< f—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL ADD’L FEE
(Column 1) (Column 2) (Column 8)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z || Total 37¢cFrR R ) . :
Gl s Minus = X$ =
= [ Independent . : o
o) (27?;;"1 wesrzh)) Minus = X $ =
Z | T Appication Size Fee (37 GFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. /PAMELA YOUNG/

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.USPLO.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/815,306 06/14/2010 Jeffrey P. Bezos 34563.8003US02 1105
25096 7590 1071072012 | |
EXAMINER
PERKINS COIE LLP
PATENT-SEA RODRIGUEZ, VICENTE M
P.O. BOX 1247 ART UNIT PAPER NUMBER
SEATTLE, WA 98111-1247 | I |
3645
| NOTIFICATION DATE I DELIVERY MODE |
10/10/2012 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):

patentprocurement @perkinscoie.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

12/815,306 BEZOS ET AL.
Office Action Summary Examiner ArtUnit

VICENTE RODRIGUEZ 3645

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 14 June 2010.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ :therestriction requirement and election have been incorporated into this action.
4[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X Claim(s) 1-20 is/are pending in the application.

ba) Of the above claim(s) ___is/are withdrawn from consideration.
8)[] Claim(s) is/are allowed.
7\ Claim(s) 1-20 is/are rejected.
8)[] Claim(s) ____is/are objected to.
9)[] Claim(s) ______are subject to restriction and/or election requirement.

Application Papers

10)[]] The specification is objected to by the Examiner.
11)IX] The drawing(s) filed on 14 June 2010 is/are: a)[X] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.
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1. Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No. ____
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application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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Paper No(s)/Mail Date 010511; 092210. 6) D Other:
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DETAILED ACTION

Claim Rejections - 35 USC § 102

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

Claims 1,2, 3,5, 6,7, 8, 17, 18, 19 are rejected under 35 U.S.C. 102(e) as

being anticipated by Brand et al (8,047,472), hereby referred to as Brand.

In regard to claim 1, Brand teaches a method for operating a space launch
vehicle (abstract), the method comprising:
launching the space launch vehicle from earth; positioning a landing structure in a body
of water; and landing the space launch vehicle on the landing structure in the body of

water (C5:41-42).

In regards to claim 2, Brand teaches the method of claim 1 wherein launching the
space launch vehicle from earth includes launching the space launch vehicle from a

launch site on land (Fig 5 discloses launch from land based location).

In regards to claim 3, Brand teaches the method of claim 1 wherein landing the space
launch vehicle includes vertically landing the space launch vehicle on a floating platform
in the body of water(C5:40-42 discloses vertical descent and landing on floating

platform).
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In regards to claim 5, Brand teaches the method of claim 1 wherein launching the
space launch vehicle includes launching the vehicle in a nose-first orientation (Fig 5),
and wherein the method further comprises reorienting the space launch vehicle to a tail-
first orientation after launch, wherein landing the space launch vehicle includes vertically
landing the space launch vehicle on the landing structure in the tail-first orientation
(C8:42-45).

In regards to claim 6, Brand teaches the method of claim 1 wherein launching the
space launch vehicle includes launching the vehicle in a nose-first orientation (Fig 5),
and wherein the method further comprises reorienting the space launch vehicle to a tail-
first orientation after launch (Fig 5 discloses space launch vehicle of Brand reorienting
to tail first), wherein landing the space launch vehicle includes vertically landing the
space launch vehicle on the landing structure in the tail-first orientation while providing

thrust from one or more vehicle engines in a tail-first direction (C5:38-40).

In regards to claim 7, Brand teaches the method of claim 1, further comprising reusing

at least a portion of the space launch vehicle (abstract).

In regards to claim 8, Brand teaches the method of claim 1, further comprising:

transporting the space launch vehicle on the landing structure to a refurbishment facility
(C8:60 discloses landing barge transporting lower stage for refurbishment); refurbishing
at least a portion of the space launch vehicle at the refurbishment facility; and reusing at

least a portion of the space launch vehicle after refurbishment (abstract).
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In regards to claim 17, Brand teaches a system for providing access to space, the
system comprising: a space launch vehicle; a launch site; means for launching the
launch vehicle from the launch site a first time; means for landing at least a portion of
the launch vehicle on a structure in a body of water (Fig 5); and means for launching at
least a portion of the launch vehicle from the launch site a second time (abstract

discloses reusable booster).

In regards to claim 18, Brand teaches the system of claim 17 wherein the means for
landing include means for vertically landing at least a portion of the space launch

vehicle on a floating platform (C5:42).

In regards to claim 19, Brand teaches the system of claim 17 wherein the means for
launching include means for launching the launch vehicle in a nose-first orientation (Fig
5), wherein the system further comprises means for reorienting the launch vehicle from
the nose-first orientation to a tail-first orientation before landing (C5:9 discloses rotation
occurs during descent of booster), and wherein the means for landing include means for

landing in the tail-first orientation (Fig 5 & C5:38 disclose tail down landing).

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

Pop~

Claims 4, 11,12, 13, 14, 15, 16 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Brand et al in view of Buehler (US 2007/0012820).

In regards to claim 4, Brand teaches the method claim 1 but does not disclose
where launching the space launch vehicle includes igniting one or more rocket engines
on a booster stage.

Buehler teaches a reusable upper stage for a multistage rocket. Buehler further
discloses a lower/booster stage for said rocket powered by rocket engines which are
used to propel said rocket into space ([0055]).

It would have been obvious at the time of the invention to one of ordinary skill in the art
to use the rocket engines of Buehler in the booster of Brand in order to carry more

payload into orbit.
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In regards to claim 11, Brand teaches a method for transporting a payload to
space (abstract), the method comprising: coupling the payload to a booster stage of a
rocket (C3:27-32), the booster stage having a forward end portion spaced apart from an
aft end portion; positioning a floating platform in a body of water (C5:42); launching the
rocket in a nose-first orientation (Fig 5); separating the payload from the booster stage
(C3 50-51); after separating, reorienting the booster stage from the nose-first orientation
to a tail-first orientation (C5:38 discloses rotation of booster); and landing the booster
stage on the floating platform in the tail-first orientation (Fig 5) . Brand however does not
disclose igniting one or more rocket engines positioned toward the aft end portion of the
booster stage.
Buehler teaches a reusable upper stage for a multistage rocket. Buehler further
discloses a lower/booster stage for said rocket powered by rocket engines which are
used to propel said rocket into space ([0055]).
It would have been obvious at the time of the invention to one of ordinary skill in the art
to use the rocket engines of Buehler in the booster of Brand in order to carry more

payload into orbit.

In regards to claim 12, Brand teaches the limitations of claim 11 but does not disclose
turning off the one or more rocket engines positioned toward the aft end portion of the
booster stage before reorienting the booster stage from the nose-first orientation to the

tail-first orientation; and after reorienting the booster stage, reigniting the one or more
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rocket engines positioned toward the aft end portion of the booster stage to decelerate
the booster stage.

Buehler teaches a reusable upper stage for a multistage rocket. Buehler further
discloses whereby said upper stage's rocket engines are both shut down ([0023]) and
later re-ignited in order to slow decelerate the stage ([0024]).

It would have been obvious to one of ordinary skill in the art at the time of the invention
to use rocket engines of Buehler in the apparatus of Brand in order to allow for more

payload and to be able to use said engines in the vacuum of space.

In regards to claim 13, Buehler further discloses a ballistic trajectory after engine
shutoff ([0021]) and aerodynamic control surfaces to facilitate from a nose first to tail

first orientation ([0025]).

In regards to claim 14, Buehler further discloses deploying one or more flared surfaces

to facilitate from a nose first to a tail first orientation ([0025]).

In regards to claim 15, Buehler further discloses operating one or more propulsive
thrusters to facilitate reorienting the booster stage from the nose-first orientation to a

tail-first orientation ([claim 5]).

In regards to claim 16, Buehler further discloses turning off the one or more rocket

engines after separating the payload from the booster stage ([0023]);

Space Exploration Technologies; NEW PETITION
Exhibit 1002
Page 216 of 340



Application/Control Number: 12/815,306 Page 8
Art Unit: 3645

-moving an aerodynamic control surface to at least partially control a flight path toward
the platform based on platform positional information received from the platform
([0025]);

-moving the aerodynamic control surface to at least partially reorient from nose-first
orientation to a tail-first orientation; and

-after reorienting, reigniting the one or more rocket engines, wherein landing includes

performing a powered, vertical landing (abstract).

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Brand, Buehler, as applied to claims 4, 11 above, and further in view of Drymon
(6.176,451).

In regards to claim 10, Brand teaches the limitation of claim 1 and further shows the
space launch vehicle includes a payload carried on an upper stage mounted to a
booster stage (C3:27-29), but does not show said booster receiving positional
information from the landing platform and controlling a trajectory of the booster stage as
it moves toward the landing platform in the tail-first orientation based on the positional
information;

Drymon teaches a method comprising a ground control station and an unmanned
airborne vehicle that is used to relay data to and from a space vehicle such as a rocket
(C1:56-57). Said method further includes guidance and control (C3:6).

It would have been obvious to one of ordinary skill in the art at the time of the invention

to use the data communication method of Drymon in the invention of Brand as said
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method is cost effective and may be used over a large geographic expanse that may be

covered by a returning spacecratt.

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over

Brand in view of Solid Rocket Boosters and Post-Launch Processing, FS-2004-07-

012-KSC (Rev. 2006), NASA Facts, National Aeronautics and Space
Administration, John F. Kennedy Space Center.
In regards to claim 9, Brand teaches the limitations to claim 1, but does not disclose
transferring a reusable portion of the space launch vehicle from the landing structure to
a transit vessel while the landing structure remains in the body of water to receive a
subsequently launched vehicle.
NASA Facts discloses a recovery of a solid rocket booster from a water landing by a
recovery ship. The recovery ship tows said booster to booster refurbishment area.
Further, booster frustum is lifted by crane onto said recovery ship for transport (pg 2).
It would have been obvious to one of ordinary skill in the art at the time of the
invention to use the transferring of said booster frustum to recovery ship for transport to
refurbishment area in the invention of Brand to provide for a quicker delivery of booster
to refurbishment facility and to allow for landing barge to remain on station for more

landings.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to VICENTE RODRIGUEZ whose telephone number is
(571)272-4798. The examiner can normally be reached on Monday-Thursday 8-4.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Isam Alsomiri can be reached on 571-272-6970. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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

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

N.R./
Examiner, Art Unit 3645

/ISAM ALSOMIRI/
Supervisory Patent Examiner, Art Unit 3645
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {Hits Search Query DBs Default Plurals {iTime
# Operator Stamp

S39 11146994 ihawkins airplane US-PGPUB; USPAT; CR ON 2012/09/21
EPO; JPO; DERWENT 09:15

$40 {16 kawkins.in. US-PGPUB; USPAT; OR ON 2012/09/21
EPO; JPO; DERWENT 09:16

S41 118660 hawkins.in. US-PGPUB; USPAT; CR ON 2012/09/21
EPO; JPO; DERWENT 09:16

S42 {0 $41 and (vertical adj US-PGPUB; USPAT; CR ON 2012/09/21
takeoff) EPO; JPO; DERWENT 09:16

343 {2 hawkins and (vertical adj US-PGPUB; USPAT; CR ON 2012/09/21
takeoff) EPO; JPO; DERWENT 09:17

$44 16459 kendall and space US-PGPUB; USPAT; OR ON 2012/09/21
EPO; JPO; DERWENT 09:19

A5 i3 kendall and (space adj US-PGPUB; USPAT; OR ON 2012/09/21
launch) EPO; JPO; DERWENT 09:19

$46 22 ("3118636" | "3604667").PN.{{US-PGPUB; USPAT; OR ON 2012/09/21
OR ("4896847").URPN. USOCR 09:20

SA7 25 "3286951" US-PGPUB; USPAT; CR ON 2012/09/21
USOCR 09:45

S48 123044 {{"3286951"and kendall US-PGPUB; USPAT; OR ON 2012/09/21
USOCR 09:45

$49 24 "3286951" and kendall US-PGPUB; USPAT; OR ON 2012/09/21
USOCR 09:45

S50 {17 ("3286951").URPN. USPAT OR ON 2012/09/21
09:59

9/25/2012 11:43:31 AM

C:\ Users\ vrodriguez\ Documents\ EAST\ Workspaces\ junk 747 306.wsp
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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 |
12/815,306 06/14/2010 Jetfrey P. Bezos 34563.8003US02
CONFIRMATION NO. 1105
25096 PUBLICATION NOTICE

PT“‘Z}CC"E - O A
SEATTLE, WA 98111-1247

Title:SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND METHODS

Publication No.US-2011-0017872-A1
Publication Date:01/27/2011

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTOISB/08b (07-09)
Approved for use threugh 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 p are required to resp to a coll of ion unless it ins a valid OMB conirel number.
Substitute for form 1449/PTO Complete if Known
Application Number 12/815,306-Conf. #1105
INFORMATION DISCLOSURE  [Fiing Date June 14, 2010
STATEMENT BY APPLICANT  [FirstNamedinventor | Jeffrey P. Bezos
Art Unit 3644
(Use as many sheets as necessary) Examiner Name Not Yet Assigne d
Sheet ’ 1 ‘ of I 1 Afttornsy Docket Number | 345638003US2
U.S. PATENT DOCUMENTS
P . Document Number Publication Date Pages, Columns, Lines, Where
e | e [ coqe? "] MDDV Applcant of Gied Document Relvan Passages of Relvant
US-2,807,429 09-24-1957 [Hawkins et al.
US-3,286,951 11-22-1966 |Kendall et al.
US-6,176,451 01-23-2001 {Drymon
US-6,817,580 11-16-2004 {Smith
US-20070012820-A1 {01-18-2007 {Buehler

FOREIGN PATENT DOCUMENTS

i Doct Publication P; . Col , Lines,
Examiner | Cite Foreign Patent ment Date Name of Patentee or N:';?Reﬁe\zxr:t";assages *
Initials* No.' | Country Code®Number'-Kind Code® (f krown) | MM-DD-YYYY Applicant of Cited Document O Relevant Figures Appear

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate}, title of

Ex:;' ;ger ;‘,:Jte' the item (bock, magazine, journal, serial, symposium, catalog, etc.}, date, page(s), volume-issue rd
! : number(s), publisher, city and/or country where published.

International Search Report and Written Opinion for International Application No.

PCT/US2010/038553, mailed December 15, 2010, 10 pages.

Examiner I Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not cilation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with nexl communication to applicant. * CITE NO.: Those application(s) which are marked with an single asterisk (*) next
to the Cite No. are not supplied (under 37 CFR 1.98(a){2)(iii)) because thal application was filed afler June 30, 2003 or i3 available in the IFW. ' Applicant's

unique citation designation number ional). ?See Kinds Codes of USPTO Patent Documents at www .usplo.goy or MPEP 901.04. ? Enter Office that issued
the document, by the two-letter code (WIPQ Standard ST.3). *For J P patent d the indication of the year of the reign of the Emperor must
precede lhe serial naumber of the patent document. ®Kind of document by the appropriate sy as indi on the under WIPO Standard ST.16 if
possible. °Applicant is to place a check mark here if English Transiation is

34563-8003.US02/LEGAL19857910.1
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: STEPHEN ARNETT PCT

PERKINS COIE LLP
P.O. BOX 1247 ,
SEATTLE, WA 98111-RQFKETED TO CPL NOTIFICATION OF TRANSMITTAL OF
A P _Ceadline THE INTERNATIONAL SEARCH REPORT AND
,L,\g W\ (] Follow uy THE WRITTEN OPINION OF THE INTERNATIONAL
,‘\,,\S’ {3 Previously SEARCHING AUTHORITY, OR THE DECLARATION

RECEWVED
PATENT DQCKETING

i) {1 Abandongd
DEC 19 2010 1 Trensferped (PCT Rule 44.1)
—%ﬁ—- [ Cadocketigdate of mailing
PERKINS GOIE LLP (day/month/year) 15 DE C 2 010
Applicant’s or agent’s file reference
345638003W0 FOR FURTHER ACTION  See paragraphs 1 and 4 below
Intemational application No. International filing datc
PCT/US2010/038553 (daymonithiyear) 14 June 2010
Applicant

BEZOS, Jeffrey

1. PX] The applicant is hereby notificd that the intemational scarch report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of d ts and st ¢ under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When?  The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.

Where? Dircctly to the International Burcau of WIPO, 34 chemin des Colembcttes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70

For more detailed instructions, see PCT Applicant 's Guide, International Phase, paragraphs 9.004 — 9.011.

2. l:l The applicant is hereby notified that no international search report will be established and that the declaration under
Anrticle 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.
3. I:I With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the Intemational Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit commcnts on an informal basis on the written opinion of the International Scarching Authority to the
Intcmational Burcau. The [nternational Burcau will send a copy of such comments to all designated Offices unless an
intcrnational preliminary cxamination report has been or is to be cstablished. Following the cxpiration of 30 months from the
priority date, these comments will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the intemational application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the intemational
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for

international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for intemational preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respeet of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19
months,

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/textstime_limits.html and the
PCT Applicant's Guide, National Chapters.

Name and mailing address of the 1ISA/ Authorized officer

Mail Stop PCT, Attn: ISAUS ;

Commissioner for Patents Blaine R. Copenheaver
P.0. Box 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: §71-272-4300
Facsimile No. §71-273-3201 Tclephone No. PCT OSP: §71-272-7774

Form PCT/ISA/220 (July 2010)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220
345638003W0O ACTION as well as, where applicable, item 5 below.

International application No. Intemational filing date (day/monthivear) (Earliest) Priority Date (day/month/year)
PCT/US2010/038553 14 June 2010 15 June 2009

Applicant

BEZOS, Jefirey

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

This international search report consists of a total of 3 sheets.
D It is also accompanied by a copy of each prior art document cited in this report,

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed.
D a translation of the international application into which is the language of

a translation furnished for the purposcs of intemational search (Rules 12.3(a) and 23.1(b)).

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

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, sce Box No. L.
2. I:I Certain claims were found unsearchable (sce Box No. 11).
3. I:I Unity of invention is lacking (sece Box No. 11I).

4. With regard to the title,
7
the text is approved as submitted by the applicant.
the text has been established by this Authority to read as follows:

5. With regard to the abstract,
E:' the text is approved as submitted by the applicant.
X the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 1
as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.

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

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

Form PCT/ISA/210 (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT Intemnational application No.
PCTAUS2010/038553

Box No. 1V Text of the abstract (Continuation of item 5 of the first sheet)

Launch vehicle systems and methods for landing and recovering a booster stage and/or other portions thereof on a platform at sea or
on another body of water are disciosed. In one embodiment, a reusable space launch vehicle is launched from a coastal launch site in
a trajectory over water. After booster engine cutolf and upper stage separation, ihe booster stage reenters the earh's almosphere in a
tail-first orientation. The booster engines are then restarted and the booster stage performs a vertical powered landing on the deck of a
pre-positioned sea-gomg platform. In one embodtmenl bi-directional aerodynarmic control surlaces control 1he trajectory of the booster
stage as it glides th h the earth's alr d the sea-going platform. The sea-going platf o its real-ti
position to the booster slage 50 that the booster stage can compansate for errors in the position ‘of the sea~gomg platform due to
current drift.

Form PCT/ISA/210 (continuation of first sheet (3)) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCTAUS2010/038553

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - B64G 1/00 (2010.01)
USPC - 244/158.9
According to Intcrnational Patent Classification (IPC) or 10 both national classification and IPC
B. FIELDS SEARCHED

Mini d hed (classification system followed by classification symbols)
IPC(8) - B64G 1/00, 1/40, 1/62 (2010.01)
USPC - 244/158.1, 158.9, 159.3

D hed other than mini d ion to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of data basc and, where practicable, search terms uscd)
PatBase

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of dc , with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2007/0012820 A1 (BUEHLER) 18 January 2007 (18.01.2007) entire document 1-20
Y US 2,807,429 A (HAWKINS Jr et al) 24 September 1957 (24.09.1957) entire document 1-20
Y US 3,286,951 A (KENDALL) 22 November 1866 (22.11.1966) entire document 8-9
Y US 6,176,451 B1 (DRYMON) 23 January 2001 (23.01.2001) entire document 10, 16
A US 6,817,580 B2 (SMITH) 16 November 2004 (16.11.2004) enlire document 1-20
D Further documents are listed in the continuation of Box C. D
. Special categorics of cited documents: “T later d blished after the i ional filing date or priority
“A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
10 be of particular relevance the principle or theory underlying the invention
“E” carllcrappllcallon or patent but published on or after the i | o) d of particular relevance; the claimed invention cannot be
filing da considered novel or cannot be considered to involve an inventive
L doccdum:nl which m:y throw doubii;m pr‘!only claim(s) or whn:);l is step when the document is taken alone
cited to the e or other
“Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) ) e considered lop involve an inventive step when the document is
“O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such d such
means being obvious to a person skilled in the ant
L the priority date clalgx';?ir tothei filing date but later than  wg~  gocument member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemmational search report
01 December 2010 15 DEC 2010
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450
o PCT Helpdesk: §71-272-4300
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2609)
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PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To: STEPHEN ARNETT
PERKINS COIE LLP
P.O. BOX 1247
SEATTLE, WA 98111-1247

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

dnst, 15 DEC 2010
Applicant’s or agent’s file reference FOR FURTHER ACTION
345638003W0O See paragraph 2 below
International application No. Intemational filing date (day/month/year} Priority date (day/month/year)
PCT/US2010/038553 14 June 2010 15 June 2009

IPC(8) - B64G 1/00 (2010.01)
USPC - 244/158.9

International Patent Classification (IPC) or both national classification and IPC

Applicant 5708, Jeffrey

g Box No.

Box No. [l  Priority

000 }xood

2. FURTHERACTION

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

Basis of the opinion

Box No. IV Lack of unity of invention

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application

Box No. VIII Certain observations on the international application

3. For further details, sce notes to Form PCT/ISA/220.

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. V. Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and e¢xplanations supporting such statement

If a demand for intcmnational preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA") cxcept that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the Intemnational Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered 1o be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, sec Form PCT/ISA/220.

Name and mailing address of the ISA/US
Mail Stop PCT, Attn: ISAUS

Commissioner for Patents

P.O. Box 1450, Alaxandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Date of completion of this opinion

01 December 2010

Authorized officer:
Blaine R. Copenheaver

PCT Hcipdesk: §71-272-4300

PCT OSP: 571-272-7774

Form PCT/ISA/237 (cover sheet) (July 2009)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2010/038553

Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
[ X|  the international application in the language in which it was filed.

D a translation of the international application into which is thc language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With rcgard to any leotide and/or amino acid seq disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (mcans)

in electronic form

D on paper
O

D in the international application as filed
I:I together with the international application in clectronic form

subscquently to this Authority for the purposes of search

4. D In ad&ition. in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/1ISA/237 (Box No. 1) (July 2009)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2010/038553

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

1. Statement

Novelty (N) Claims  1-20 YES
Claims None NO

Inventive step (IS) Claims None YES
Claims 1-20 NO

Industrial applicability (1A) Claims 1-20 YES
Claims None NO

2.  Citations and explanations:

Claim 1-7, 11-15 and 17-20 lacks an inventive step under PCT Anticle 33(3) as being obvious over by Buehler modified by Hawkins, Jr. et
al. (henceforth Hawkins).

Regarding Claim 1, Buehtler discloses a method for operating a space launch vehicle (Fig. 1 and Para. (0055]), the method comprising:
launching the space launch vehicle from earth (Fig. 1, Para. {0055) and Cl. 19); and landing the space launch vehicle (Fig. 3, Paragraphs
(0073}-{06076) and Cl. 20); but fails to explicilly leach of a method for operaling a space launch vehicle comprising positioning a landing
siructure in a body of water; and landing the space launch vehicle on the landing structure in the body of waler. Hawkins, however,
teaches of a method for operaling a vehicle comprising posilioning a landing structure in a body of water (vesse! V, Fig. 1); and landing the
space launch vehicle on the landing structure in the body of waler (venical landing of A onto V, as represented in Fig. 1). t would have
been obvious to one of ordinary skill in the ar at the time of the invention to use the landing on an offshore platferm approach of Hawkins
with the disclosure of Buehler 1o enable the soft landing of a boosler rocket for eventual reuse.

Regarding Claim 2, Buehler modified by Hawkins discloses the method of Claim 1. Buehler further teaches of a method wherein
launching the space launch vehicie from earih includes launching the space launch vehicte from a launch site on tand (Fig. 1, Para. [0019)
and Cl. 20).

Regarding Claim 3, Buehler modified by Hawkins discloses the method of Claim 1. Buehler further teaches of a method whaerein
landing the space launch vehicle includes vertically landing the space launch vehicle (Fig. 3, Paragraphs [0073}-{0076) and C!. 20); but
fails to explicitly teach of a method comprising landing a vehicle on a floating platform in a body of water. Hawkins, however, teaches of a
method comprising landing a vehicle on a floaling platform in a body of water (vertical landing of A onto V, as represented in Fig. 1). It
would have baen obvious 1o one of ordinary skill in the an at the time of the invention to use the landing on an offshore platform approach
of Hawkins with the disclosure of Buehler to enable the soft landing of a boosler rocket for eventual reuse.

Regarding Claim 4, Buehler modified by Hawkins discloses the method of Claim 1. Buehler further teaches of a method wherein
launching the space launch vehicle includes igniting one or more rocket engines on a booster stage (a gas trail is evident in Fig. 1 coming
from the nozzle of lower/booster stage rocket 105, which clearly indicated the ignition of a rocket engine 1o achieve lift-olf; also Para.
{0023)), and wherein landing the space launch vehicle includes venically landing the upper stage (Fig. 3, Paragraphs [0073){0076] and Ci.
20); but fails to explicitly teach of vertically landing on the landing structure in the body of water and vertically landing a booster stage. It
would have been obvious to one of ardinary skill in the art al the time the invention was made to allow a booster stage to be vertically
landed, in the same manner as the ventical landing of the upper stage as per Buehler in Claim 1 above, to enable reuse of a booster stage
to reduce the expense of launching a payload into space, since rearranging parts of an invention only involves routine skill in the art.
Hawkins, however, teaches of a mathod for operaling a vehicle comprising landing a space launch vehicle on a landing structure in the
body of water (vertical landing of A onto V, as represented in Fig. 1). It would have been obvious to one of ordinary skill in the an al the
timo of the invention 1o use the landing on an ofishore platform approach of Hawkins wilh the disclosure of Buehler to enable the soft
landing of a booster rocket for eventual reuse.

Regarding Claim 5, Buehler modified by Hawkms discloses the method of Claim 1. Buehler further teaches of a method wherein
launching the space launch vehicle includ hing the vehicle (100) in a nose-first orientation (Fig. 1, Para. [0055) and CI. 19) and
wherein the method further comprises recrienting the space launch vehicle to a tail-first orientation after {Fig. 3, P:

{0072} [0076] and Cl. 20), wherein Iandlng the space launch vehicle includes vertically landing the space launch vehicle on the Iz landing
structure in the tail-first ori ion (Fig. [0074)-{0076) and CI. 20).

Regarding Claim 6, Buehler modiﬂed by Hawkins discloses the method of Claim 1. Buehler further teaches of a method wherein
launching the space launch vehicle includas launching the vehicle (100) in a nose-first orientation (Fig. 1, Para. {8055) and Cl. 19), and
wherein the method further comprises reorienting the space launch vehicle to a tail-first orientation after launch (Fig. 3 and Paragraphs
{0072)-[0076}), wherein landing the space launch vehicle includes vertically landing the space launch vehicle on the landing structure in
the tail-lirst orientation (Fig. 3, Paragraphs [0074}-{0076) and C!. 20} while providing thrust (decelerating using rocket thrust when near the
Earth, Fig. 3 and CI. 20) from one or more vehicle engines (propulsion module 200 with engine nozzles, Paragraphs {0059)-[0061)) in a
tail-first direction (Fig. 3 and Cl. 20).

Regarding Claim 7, Buehler modified by Hawkins discloses the method of Claim 1. Buehler further teaches of a method further
comprising reusing at least a portion of the space launch vehicle (reusable upper-stage, Cl. 1).
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Continuation of:
Regarding Claim 11, Buehler discloses a method for transporting a payload to space {payioad launch Fig. 1 and Para. [0033)), the
hod comprising: coupling the payload (payload compartment 225 with payload 120, Para. (0059), are carried in upper stage 110, Fig. 1)
1o a beoster stage (105) of a rocket (100). the booster stage (105) having a forward end portion spaced apart from an aft end portion (Fig.
1); igniting one or more rocket engines positioned toward the alt end portion of the booster stage (a gas trail is evident in Fig. 1 coming
from the nozzle of lower/booster stage rocket 105, which clearly indicated the ignition of a rocket engine 1o achiave lift-off; also Para.
[0023)) and launching the rocket (Fig. 1, Para. [0055) and Cl. 19) toward space in a nose-lirst orientation (as evident in Fig. 1); separating
the payload from the boosler slage (Fig. 1 and Para. [0023)); after separating, recrienting the upper stage from the nose-first orientation 1o
a tail-first orientation (Fig. 3, Paragraphs [0072]-(0075] and Cl. 20); and landing the upper stage in the tall-firsi orientation (Fig. 3,
Paragraphs (0073]-{0076) and Cl. 20); but fails to explicitly teach of a method for op ing a space h vehicle wherein the steps of
reorienting and landing involves the booster stage; and comprising positicning a landing structure in a body of water, and landing the
booster stage on the floating platform. Hawkins, however, teaches of a method for operating a vehicle comprising positicning a landing
structure in a body of water (vesse! V, Fig. 1); and landing a space launch vehicle on a floating platform (vertical landing of Aonlo V, as
represented in Fig. 1). it would have been cbvious to ene of ordinary skill in the art at the time the invention was made 1o allow the steps of
reorienting and landing to involve a booster stage, rather than an upper stage as per Bushler, to enable reuse of a booster slage 1o reduce
the expense of launching a payload into space, since rearranging parts of an invention only involves routine skill in the art. It would have
been obvious to one of ordinary skill in the art at the time of the invention to use the landing on an ofishore platiorm approach of Hawkins
with the disclosure of Buehler to enable the soft landing of a booster rocket for eventual reuse.

Regarding Claim 12, Buehler modified by Hawkins discloses the method of Claim 11. Buehler further leaches of a method further
comprising: tuming off the one or more rocket engines positioned toward the aft end portion of the upper stage belore reorienting the upper|
stage from the nose-first orientation to the tail-first orientation (Fig. 1 depicts the engines of 110 firing after 105 is detached, and then
subsequently the engines are off; also Cl. 20); and alter reorienting the upper stage (Fig. 3), reigniting the one or more rocket engines
posilioned toward the alt end portion of the upper stage to decelerate the upper stage {par e of Fig. 3, Para. [0075)), wherein landing the
upper stage includes performing a powered, vertical landing of the upper stage on the platform (Fig. 3, Paragraphs [0073)-[0076) and CI.
20); bul fails to explicitly teach of a method wherein the sieps of turning off, recrienting, reigniting and landing involves the booster stage. It
would have been obvious 1o one of ordinary skill in the art at the lime the invention was made to allow the slaps of turning off, reorienting,
reigniting and landing to involve a booster stage, rather than an upper slage as per Buehler, to enable reuse of a booster stage to reduce
the expense of launching a payload into space, since rearranging parts of an invention only involves routine skill in the art.

Regarding Claim 13, Buehler modified by Hawkins discloses the melhod of Claim 11. Buehler further teaches of a method further
comprising: tuming olf the one or more rocket engines (Fig. 1 depicts the engines of 110 firing afier 105 is detached, and then
subsequently the engines are off; also Cl. 20} and following a ballistic trajectory (Figs. 1&3); and deploying an aerodynamic control surface
from the upper stage (moveable aerodynamic surfaces, Cl. 18) to facilitate reorienting the upper stage from the nose-first orientation to a
tail-first orieniation (Fig. 3); but fails to explicitly teach of a method wherein the steps of turning off and reorianting involves the boosler
stage. it would have been obvious to one of ordinary skill in the an at the time the invention was made to allow the steps of tuming off and
reorienting, to involve a booster stage, rather than an upper stage as per Buehler, to enable reuse of a booster slage to reduce the
expense of launching a paylead into space, since rearranging parts of an invention only involves routine skill in the art.

Regarding Claim 14, Buehler modified by Hawkins discloses the method of Claim 11. Buehler further teaches of a method further
comprising: tuming off the one or more rocket engines (Fig. 1 depicts the engines of 110 firing after 105 is detached, and then
subsequently the engines are off; also Cl. 20) and [ ing a ballistic trajectory (Figs. 1&3); and deploying one or more flared control
surfaces from the forward end portion of the upper stage (small, moveable aerodynamic surfaces, Para. [0074) and CI. 18) to facilitate
reorienting the upper stage from the nose-first orientation 10 a tail-first orientation (Fig. 3); but fails to explicilly taach of a method wherein
the steps of tuming off and reorienting involves the booster slage. It would have been cbvious to one of ordinary skill in the art at the time
the invention was made to allow the steps of tuming off and recrienting, to invoive a booster stage, rather than an upper stage as per
Buehler, to enable reuse of a booster stage to reduce the expense of launching a payload into space, since rearranging parts of an
invention only invalves routine skill in the art.

Regarding Claim 15, Buehler modified by Hawkins discloses the methed of Claim 11. Buehler further teaches of a method further
comprising: turning off the one or more rockel engines (Fig. 1 depicts the engines of 110 firing after 105 is delached, and then
subsequently the engines are turned off; also Cl. 20); and operaling one or more propulsive thrusters mounled to the upper stage (ignite
angine module, Para. (0075) and C!. 5; also deceleration using rocket thrust, Cl. 20) to facilitate reorienting the upper stage from the
nose-first crientation 10 a tail-first orientation (Fig. 3); but fails to explicilly teach of a method wherein the steps of turning on one or more
propulsive thrusters invol thrusters mounted on a booster stage. It would have been obvious 10 one of ordinary skill in the art at the time
the invention was made to allow the thrusters being turned on to be mounted to a boostar stage, rather than an upper stage as per
Buehler, to enable reuse of a booster stage 1o reduce the exp of i hing a payload inlo space, since rearranging parts of an
in ion only invol tine skill in the arn.

Regarding Claim 17, Buehler discloses a system for providing access to space (Fig. 1 and Cl. 1), the syslem comprising: a space
launch vehicle (100/105/110, Fig. 1); a launch site (Fig. 1, Para. (0019) and Cl. 20); for | hing the | h vehicle (Fig. 1, Para.
[0055]) and Cl. 19) from the launch site a first time {lower stage rocket 105 in Fig. 1 allows rocket 100 to be launched as in Fig. 1); means
for landing at least a portion of the launch vehicle (vertical landing, Fig. 3, Paragraphs [0073}-{0076) and Cl. 20); and means for launching
at least a portion of tha launch vehicie (C!. 19) from the launch site a second time (vertical landing of upper stage in Fig. 3, provides a
reusable upper stage, Claims 1 and 20) and landing the space launch vehicle (Fig. 3, P: graphs [0073}-{0076)] and Cl. 20); but fails 10
explicitly teach of a system for landing at least a portion of the launch vehicle on a structure in a body of water. Hawkins, h A h
of a system for landing at least a portion of a launch vehicle on a structure in a body of waler (vertical landing of A onto V, as represented
in Fig. 1). It would have been obvious to one of ordinary skill in the an at the time of the invenlion 10 use the landing on an offshore
platform approach of Hawkins with the disclosure of Buehler to enable the scft landing of a booster rocket for eveniual reuse.
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Regarding Claim 18, Buehler modilied by Hawkins discloses the system of Claim 17. Buehler further teaches of a systam wherein the
means for landing include means for vertically landing at least a portion of the space |\ h vehicle (Fig. 3, Paragraphs [0073}-{0076] and
C\. 20); but fails to explicitly teach of a sy herein the ical landing is on a floating platform. Hawkins, h A hes of a system
wherein the vertical landing of a vehicle is on a floating platform (vertical tanding of A onto V, as represented in Fig. 1). It would have been
obvious 1o one of ordinary skill in the art at the time of the invention lo use the landing on an ofishore platform approach of Hawkins wilh
the disclosure of Buehler to enable the soft landing of booster rocket for eventual reuse.

Regarding Claim 19, Buehler modified by Hawkins discloses the system of Claim 17. Buehler further teaches of a system wherein the
means for launching include means for taunching the launch vehicle in a nose-first orientation (Fig. 1 and Cl. 19), wherein the system
further comprises means for reorienting the launch vehicle from the nose-first oriantation to a tail-first orienltation before landing (Fig. 3,
Paragraphs [0072]-{0076] and Cl. 20), and wherein the means for landing include means for landing in the tail-first orientation (Fig. 3,
Paragraphs [0073}{0076) and Cl. 20).

Regarding Claim 20, Buehler modified by Hawkins discioses the system of Claim 19. Buehler further teaches of a system wherein the
space launch vehicle includes one or more rocket engines (nozzle of rocket engine for lower stage 105 is evident in Fig. 1, and the engine
for upper stage 110 is part of propuision module 200 in Fig. 2b, Para. [0059)), wherein the means for launching include means for igniting
the rocket engines (a gas trail is evident in Fig. 1 coming from the nozzle of lower/booster stage rocket 105, which clearly indicated the
ignition of a rocket engine to achieve lift-off; also Para. (0023)) and launching the vehicle in a nose-first orientation (Fig. 1 and Cl. 19), and
wherein the system lurther comprises: maans for shutting off the rocket engines (Fig. 1 depicts the engines of 110 firing after 105 is
detached, and then subsequently the engines are off; also Cl. 20); means for reorienting the launch vehicle from the nose-first crientation
to a tail-first ¢ ion before landing (Fig. 3, Paragraphs (0073}-{0076) and C). 20); and means for reigniting one or more of the rocket
engines when the launch vehicle is in the tail-first orientation o decelerate the vehicle (Cl. 20), wherein the means for landing include
means for landing in the tail-first orientation while the one or more rocket engines are thrusting (deceleraling using rocket thrust, Fig. 3,
Para. [0075] and Cl. 20).

Claims 8-9 lack an inventive step under PCT Article 33(3) as being obvious over by Buehler modified by Hawkins, Jr. et al. (hencelornth
Hawkins) and Kendall.

Regarding Claim 8, Buehler modified by Hawkins discloses the method of Claim 1. Buehter further teaches of a method comprising
reusing at least a portion of the space launch vehicle after refurbishment (reusable upper-stage, CL. 1); but fails to explicitly teach of a
method comprising: transporting the space launch vehicle on the landing structure to a refurbishment facility; and refurbishing at least a
portion of the space launch vehicle at the refurbishment facility. Kendall, however, teaches of hod prising: transporting the space
launch vehicle on the landing structure to a refurbishment facility (towing the vehicle to a recovery building or area are reduced if towing is
conducled on water, Col. 5, Lns. 30-34); and refurbishing at least a portion of the space launch vehicle at the refurbishment facility (The
gas bag 12, heat shield 10 and rocket booster 14 may then be refurbished and re-used, Col. 5, Lns. 39-40). It would have been cbvious to
one of ordinary skill in the art at the time of the invention to use he retrieval and refurbishment app h of Kendall with the disclosure of
Buehler to enable the eventual reuse of the space launch vehicle.

Regarding Claim 9, Buehler modified by Hawkins discloses the method of Claim 1. Buehler fails to explicitly teach of a method further
comprising transierring a reusable portion of the space launch vehicle from the landing structure 1o a transil vessel while the landing
structure remains in the body of water to receive a subsequently launched vehicle. Hawkins, however, eaches of a method comprising
transferring a vehicle while the landing struciure remains in the body of water to receive a subsequently | hed vehicle (vehicie A in Fig.
1 is capable of taking off from vessel V, after refueling, while vessel V remains water bound to provide a landing platform for another
vehicle similar 1o A). In addition, Kendall teaches of a methed further comprising transferring a reusable ponion cf the space launch vehicle
(The gas bag 12, heat shield 10 and rocket booster 14 may then ba refurbished and re-used, Cal. 5, Lns. 39-40) from the landing structure
to a transit vessel (lowing the vehicle to a recovery building or area are reduced if towing is conducted on water, Col. 5, Lns. 30-34). It
would have been cbvious to cne of ordinary skill in the art at the time of the invention 10 use the floating launch and landing platform of
Hawkins and the retrieval and refur approach of Kendall with the disclosure of Buehler to enable the eventual reuse of the space

launch vehicle.
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Claims 10 and 16 lack an inventive step under PCT Article 33(3) as being obvious over by Buehler modified by Hawkins, Jr. et al.
(henceforth Hawkins) and Drymon.
Regarding Claim 10, Bushler modlﬂed by Hawkms discloses the method of Claim 1. Bushler further leaches of a method wherein the
space | h vehicle includes a p ied on an upper stage (payload compartment 225 in upper stage depicted in Fig. 2a; also
Para. [0059])) mounted 10 a booster slage (two-stage rocket 100, F'g 1), wherein faunching the space launch vehicle from earth (Fig. 1,
Para. [0055) and Cl. 19) includes igniting one or more rocket engines on the booster stage (a gas trail is evident in Fig. 1 coming from the
nozzle of lower/booster stage rocket 105, which clearly indicated the ignition of a rocket engine to achiave lift-off; also Para. [0023]) to
launch the space launch vehicle from a launch site on land in a nose-first orientation (Fig. 1, Para. (0019] and Cl. 19), and wherein the
method further comprises: tuming off the one or more rocket engines on the upper stage (Fig. 1 depicts the engines of 110 firing after 105
is detached, and then subsequently the engines are off; also Cl. 20); separating the upper stage (110) from the booster stage (105) at a
predelermined altitude (Fig. 1 and Para. (0023}); reorienting the upper stage to a tail-first orientation (Fig. 3, Paragraphs [0072)-{0076} and
Cl. 20); and reigniting the one or more rocket engines on the upper slage prior to landing (Para. [0075) and Cl. 20}, wherein landing the
space launch vehicle includas vertically landing the upper stage on the platform in the tail-first orientation (as evident in Fig. 3) while
providing thrust from the reignited one or more rocket engines (Cl. 20); and conlrolling a lrajeo!ory of the booster stage (Fig. 3) as is moves
the landing platf in the tail-first orientation (control of rocket stag in Fig. 3 is achi via | systern 240 and prop

module 220, Para (0059}, corresponding to the guidance and control system in Claims 1, 5 and 9); but fails lo explucllly teach of a method
wherein landing the space launch vehicle includes landing the space launch vehicle on a mobule landing platform in the body of water;
wharein the steps of tuming off, reorienting, reigniting and landing involves the booster stage; and receiving positional information from the
landing platform and controlling a trajectory of the booster stage as is moves the landing platfi in the tail-first orientation based
on the positional information. Hawkins, however, teaches of a method wherein landing the space launch vehicle includes landing the space
launch vehicle on a mobile landing platform in the body of water {vertica! landing of A onto ocean vesse! V, as represented in Fig. 1). in
addition, Drymon teaches of a method comprising iving positional inf ion from a landing platform {satellite communication system
33 provides a communication link or relay between the satellite communication system 23 located in the contro! station 20 and the satellite,
not shown, that is in tum used to communicate with the space lilt vehicle 50, Col. 4, Lns. 17-21) and controlling a trajectory of a booster
stage based on the positional information (Col. 3, Lns. 6-14). lt would have been obvicus 10 one of ordinary skill in the art at the lime the
invention was made to allow the steps of tuming off, reorienting, reigniting and landing to invoive a booster stage, rather than an upper
stage as per Buehler, 1o enable reuse of a booster stage to reduce the expense of launching a payload into space, since rearranging parts
of an invention only involves routine skill in the art. It would have been obvious to one of ordinary skill in the art at the time of the invention
to use the landing on an offshore platiorm approach of Hawkins and the ground based communication approach of Drymon with the
disclosure of Buehler 1o enable the soft landing of a booster rocket lor eventual reuse.

Regarding Claim 16, Buehler madified by Hawkins discloses the method of Claim 11. Buehler further teaches of a method further
oompnsang turning off the one or more rocket engines alter separating the payload (Fig. 1 depicts the englnes of 110 firing after 105 is

hed, and then subseq ly the engines are oll; also Cl. 20) from the booster stage (105, Fig. 1); moving an aerodynamic contro!

surface on the upper stage 1o at least partially control a flight path of the upper stage toward the platferm (small, moveable aerodynamic
surfaces, Para. [0074] and Cl. 18); moving the aerocdynamic control surface on the upper stage {(small, moveable aerodynamic surfaces,
Para. [0074) and Cl. 18) 10 at least partially reorient the upper stage from the nose-first orientation to a tail-first orientation (Fig. 3); and
after reorienting the upper stage (Fig. 3, Paragraphs {0072}-{0076} and Cl. 20), reigniting the cne or more rocket engines positioned toward
the aft end portion of the upper stage (part e of Fig. 3, Para. {0075]); Cl. 20), wherein landing the upper slage includes performing a
powered, vertical landing of the upper stage on the platform (vertical landing, Fig. 3, Paragraphs [0075)-{C076) and Cl. 20); but fails to
explicitly teach of a method wherein the steps of tuming off, reorienting, reigniting and landing invelves the booster stage; and moving
aerodynamic control surfaces is based on platform posilional information received from the platform. Drymon, however, teaches ol a
method comprising receiving positicnal informaticn from a landing platiorm to control flight (satellite communication system 33 provides a
communication link or relay between the satellite communication system 23 located in the control station 20 and the satellite, not shown,
that is in tum used to communicate with the space lift vehicle 50, Col. 4, Lns. 17-21). It would have been obvious to cne of ordinary skill in
the art at the time the invention was made to allow the steps of tuming off, reorienting, reigniting and landing to involve a booster stage,
rather than an upper stage as per Bushler, 1o enable reuse of a booster stage to reduce the expense of launching a payload into space,
since rearranging paris of an invention only invoives routine skill in the ant. i would have been obvious to one of ordinary skill in the art at
the time of the invention to use the g d based communi pp h of Drymon with the disclosure of Buehler to enable the soft
landing of a booster rocket for eventual reuse.

Claims 1-20 meet the criteria set out in PCT Arlicle 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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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 (1-866-999-4158).

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

page 2 of 3

Space Exploration Technologies; NEW PETITION
Exhibit 1002
Page 245 of 340



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).
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Docket No.: 345638003US2
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Bezos et al.

Application No.: 12/815,306 ' Confirmation No.: 1105
Filed: June 14, 2010 Art Unit: 3644

For. SEA LANDING OF SPACE LAUNCH Examiner: Not Yet Assigned

VEHICLES AND ASSOCIATED SYSTEMS
AND METHODS

REQUEST FOR CORRECTED UPDATED FILING RECEIPT

Office of Initial Patent Examination's Filing Receipt Corrections
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Applicant hereby requests that a corrected Filing Receipt be issued in the above-
identified patent application. The official Filing Receipt received by Applicant, a copy of
which is attached hereto, has an error in the Domestic Priority data as claimed by

applicant. Please delete the following priority data as follows:
[and claims benefit of 61/187,268, 06/15/2009]

Applicant additionally requests that all pertinent U.S. Patent and Trademark

Office records relating to the subject application be changed to reflect this correction.

34563-8003.US02/LEGAL19398081.1
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Application No.: 12/815,306 Docket No.: 345638003US2

Applicant believes no fee is due with this request. However, if a fee is due,
please charge our Deposit Account No. 50-0665, under Order No. 345638003US2 from

which the undersigned is authorized to draw.

Dated: October [5,2010 R;sp@@ly itte
By

Stephen E. Arnett
Registration No.: 47,392
PERKINS COIE LLP
P.O. Box 1247
Seattle, Washington 98111-1247
(206) 359-8000
(206) 359-7198 (Fax)
Attorney for Applicant

34563-8003.US02/LEGAL19398081.1 2
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PO, Box 145

Alexandria, Viginia 22313-1450

WWW.uSPIO.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO |TOT CLA]MSl IND CLA]MSl
12/815,306 06/14/2010 3644 527 345638003US2 20 3
CONFIRMATION NO. 1105
25096 UPDATED FILING RECEIPT

PERKINS COIE LLP
PATENT SEA B
SEATTLE, WA 98111-1247

Date Mailed: 10/05/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TiTLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Jeffrey P. Bezos, Greater Seattle, WA;
Gary Lai, Seattle, WA,;
Sean R. Findlay, Seattle, WA,
Assignment For Published Patent Application
Blue Origin, LLC, Kent, WA
Power of Attorney: The patent practitioners associated with Customer Number 25096

Domestic Priority data as claimed by applicant
This appln claims benefit of 61/218,029 06/17/2009
and claims benefit of 61/187,243 06/15/2009

Foreign Applications

If Required, Foreign Filing License Granted: 06/22/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/815,306

Projected Publication Date: 01/13/2011
Non-Publication Request: No
Early Publication Request: No

** SMALL ENTITY ™
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Title

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND METHODS
Preliminary Class

244

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.htmi.

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 (1-866-999-4158).

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
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Electronic Acknowledgement Receipt
EFS ID: 8638761
Application Number: 12815306
International Application Number:
Confirmation Number: 1105
. . SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
Title of Invention:
METHODS
First Named Inventor/Applicant Name: Jeffrey P. Bezos
Customer Number: 25096
Filer: John M. Wechkin/Paula Quinanola
Filer Authorized By: John M. Wechkin
Attorney Docket Number: 345638003U52
Receipt Date: 15-0CT-2010
Filing Date: 14-JUN-2010
Time Stamp: 17:33:53
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:
Document L . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
168014
1 Request for Corrected Filing Receipt 8003US2RCFR.pdf no 4
9e6c54b529bd6ffe498a0ad21bc c242edb
7e65
Warnings:
Information:
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Total Files Size (in bytes):| 168014

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 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 I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/815,306 06/14/2010 3644 527 345638003US2 20
CONFIRMATION NO. 1105
25096 UPDATED FILING RECEIPT

E,?EB'NE}:EZ%E - O

Date Mailed: 10/05/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Jeffrey P. Bezos, Greater Seattle, WA;
Gary Lai, Seattle, WA;
Sean R. Findlay, Seattle, WA;
Assignment For Published Patent Application
Blue Origin, LLC, Kent, WA
Power of Attorney: The patent practitioners associated with Customer Number 25096

Domestic Priority data as claimed by applicant
This appln claims benefit of 61/218,029 06/17/2009
and claims benefit of 61/187,243 06/15/2009
and claims benefit of 61/187,268 06/15/2009

Foreign Applications

If Required, Foreign Filing License Granted: 06/22/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 12/815,306
Projected Publication Date: 01/13/2011
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND METHODS
Preliminary Class

244

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 (1-866-999-4158).

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
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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).
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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

FIRST NAMED APPLICANT I

[ APPLICATIONNUMBER | FILING OR 371(C) DATE
12/815,306 06/14/2010

25096

PERKINS COIE LLP

PATENT-SEA

P.O. BOX 1247

SEATTLE, WA 98111-1247

ATTY. DOCKETNO/TITLE |
345638003US2
CONFIRMATION NO. 1105

POA ACCEPTANCE LETTER

T

Date Mailed: 10/05/2010

Jeffrey P. Bezos

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/22/2010.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1.33.

/ydemisse/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

Space Exploration Technologies; NEW PETITION

Exhibit 1002
Page 256 of 340



Docket No.: 345638003US2
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Bezos et al.

Application No.: 12/815,306
Confirmation No.: 1105
Filed: June 14, 2010
Art Unit: 3644
For. SEA LANDING OF SPACE LAUNCH
VEHICLES AND ASSOCIATED SYSTEMS Examiner: Not Yet Assigned
AND METHODS

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION

MS Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

In response to the Notice to File Missing Parts of Application — Filing Date
Granted mailed June 25, 2010, Applicant respectfully submits a Declaration, a Power of
Attorney, an Application Data Sheet, the Filing Fee for the Application (as shown on
accompanying Fee Transmittal), a Petition for Extension of Time, an Information
Disclosure Statement, an Information Disclosure Citation (PTO SB/08), and an
Authorization for Extension of Time and Fees.

Please charge our EFT Account No. SEA1PIRM in the amount of $592.00
covering the fees set forth in 37 CFR 1.17(a)(1), 1.16(f), 1.16(a)(1), 1.16(k), and 1.16(0).
The Director is hereby authorized to charge any deficiency in the fees filed, asserted to
be filed or which should have been filed herewith (or with any paper hereafter filed in

34563-8003.US02/LEGAL19191888.1
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Application No. 12/815,308 Docket No.: 345838003082

this application by this firm) to ow Deposit Account No. 50-0865, under Qrder No.
J45638003U82.

Dated: Sepiember 22, 2010

‘Sy “\\{:X‘)?{u

Stephen E. Ametlt S
Reyistration No.: 47,382

PERKING COIE LLP

PO Box 1247

Seattle, Washington 88111-1247

{208) 359-8000

{$08) 358-7198 (Fax)

Attorney for Applicant

>
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Application Data Sheet

Application Information
Application Type::

Subject Matter::

Suggested Group Art Unit::
CD-ROM or CD-R?::

Sequence submission?::

Computer Readable Form (CRF)?::

Title::

Attorney Docket Number::

Request for Early Publication?::

Request for Non-Publication?::
Small Entity?::

Petition included?::

Secrecy Order in Parent Appl.?::

Applicant Information
Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Middle Name::

34563-8003.US02/LEGAL19191647.1

Regular

Utility

3644

None

None

No

SEA LANDING OF SPACE LAUNCH

VEHICLES AND ASSOCIATED SYSTEMS

AND METHODS
345638003US2
No

No

Yes

No

No

Inventor

us

Full Capacity
Jeffrey

P.

Page 1
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Family Name::

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address::

City of mailing address::

State or Province of mailing address::

Postal or Zip Code of mailing address::

Applicant Authority Type::
Primary Citizenship Country::
Status::

Given Name::

Family Name::

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address::

City of mailing address::

State or Province of mailing address::

Postal or Zip Code of mailing address::

Applicant Authority Type::

34563-8003.US02/LEGAL19191647.1

Bezos

Greater Seattle

WA

us

21218 76th Avenue So.
Kent

WA

98032-2442

Inventor

us

Full Capacity
Gary

Lai

Seattle

WA

us

6532 29th Avenue NE
Seattle

WA

98115

Inventor

Page 2
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Primary Citizenship Country::
Status::

Given Name::

Middle Name::

Family Name::

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address::

City of mailing address::

State or Province of mailing address::

Postal or Zip Code of mailing address::

Correspondence Information

Correspondence Customer Number::

Representative information

Representative Customer Number::

34563-8003.US02/LEGAL19191647.1

us

Full Capacity
Sean

R.

Findlay
Seattle

WA

us

5304 50th Avenue S.

Seattle
WA
98118

25096

25096
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Domestic Priority Information

Application:: Continuity Type:: Parent Application:: | Parent Filing Date::
This Application An application 61/218,029 06/17/2009
claiming the benefit
under 35 USC
119(e)

This Application An application 61/187,243 06/15/2009
claiming the benefit
under 35 USC
119(e)

Foreign Priority Information

Assignee Information

Assignee name:: Blue Origin, LLC
Street of mailing address:: 21218 76th Avenue So.
City of mailing address:: Kent

State or Province of mailing address:: WA

Postal or Zip Code of mailing address:: 98032-2442

Page 4
34563-8003.USO2/LEGAL19191647.1
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Declaration for Patent Application fattorney Docket No. _|346638003US2
English Language Declaration  [First Named inventor_Jeffroy P, Bozos

COMELF TE [F KNOWN:
Application No. 12/815,308-Conf. #1105

[] submitted Submitted after Inltial  [Fling Date June 14, 2010
with Initial filing (surcharge required [A7nit [Not Yet Assigned
fiing 37 CFR 1.16(e)) [Examiner [Not Yet Assigned

As a below named Inventor, | heraby declare that:
My resldence, malling address and citizenship are as stated below next to my name.

| belleve | am the original, first and sole inventor (if only one name is listed below) or an original, first
and joint inventor (if plural names are listed below) of the subject matter which Is claimed and for which
a patent Is sought on the Invention entitled:

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND METHODS

the specification of which
D Is attached hereto
OR
[x] was fited on 08/14/2010
as United States Application No. or PCT International Application No. 12/816.308

and was amended on (If applicable).

1 hereby state that | have reviewed and understand the contents of the above-identified specification,
Including the claims, as amended by any amendment referred to above.

1 acknowledge the duty to disclose Information which is material to patentabllity as defined in 37 CFR
1.58, Including for continuation-In-part applications, material information which bacame avallable
between the fillng date of the prior apptication and the National or PCT Intemational filing date of the
continuation-in-part application. .

I hereby claim forelgn priority benefits under 35 U.S.C. 118(a)-(d) or (f), or 3665(b) of any foreign
applications{s) for patent, Invenior's or plant breeder's rights certificate(s), or 365(a) of any PCT
International application which designated at least one country other than the United States of America,
listed below and have also identified below, by checking the box, any foreign application for patent,
inventar’s or plant breeder’s right certificate(s), or any PCT international application having a filing date
before that of the application on which priority is claimed.

Prior Foreign Application(s) Prioiity Certified

Not Copy
Claimed Attached

00 O

{Number) (Country) (Filing Date)
{Number) (Country) (Filing Date) D I:I D
{Number) {Country) (Filing Date) D D D

D Additional prior foreign applications are listed on a supplemental data sheet attached hereto.

Page 1 of 2 IN LIEY OF PTO §B/01 (03-01)
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| hereby declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are believed to be true; and further that these statements were made
with the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the
validity of the application or any patent issued theraon.

Full name of sole or first Inventor
Jeffrey P, Bezos

= e KT TE

Residence

Greater Seatile, Washington
Citizenship  US

[ Malling Address

21218 76th Avenue South
Kent, Washington 98032-2442

[Full name of second Inventor

Gary Lal
Second invenlor’s,signaly Date

B e - 7-Jo
Rasidence

Seatile, Washington

Citizenship US
Mailing Address

6532 29th Avenue NE
Seattle, Washington 98115

Full name of third inventer
Sean R. Findlay
Third Inventor's signature N

Date
4 9-2-/10
Residence v
Seatlle, Washington
Ciizenship US
Malling Address

5304 50th Avenue S.
Seattle, Washington 98118

Page 2 of 2 INLIEU OF PTO SB-02B (03-01)
34563-8003.USO2/LEGAL18556102.1

Space Exploration Technologies; NEW PETITION
Exhibit 1002
Page 266 of 340



PTOVSB/B0 (11-08)
Approved for use through 11/302011. OMB 0851-0035
U.S. Patant end Trademark Office: U.S. DEPARTMENT OF COMMERCE

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

Undor the Paporwork Reduction Act of 1885, no parsons am required to respend o a colloction of Information uniesa X displays a vald OMB control umber.

| hereby revoke all previous powers of attomaey given in the application identified in the attached statement under

37 CFR 3.73(b).
| hereby appoint:
IZ] Practitioners associated with the Customer Number: 25096
OR
D Practitioner(s) named below (if more than ten patent practitioners are (o ba named, then a customer number must be usad):
Registration . Registration
Name Number Name Number

as attornay(s) or agent{s) 10 reprasent the undorsignad bafore the Unitad States Patent and Trademark Office (USPTO) in connection with
any and all patsnt apptications assignod only to the undersigned according to the USPTO assignment records or assignmont documants
atlached to this form In accordance with 37 CFR 3.73(b),

Please change the comespondence address for the application identified in the attached statement under 37 CFR 3.73(b) to:
DTbe address assoclated with Customar Number:

OR

D Fim or
individual Name

Address

City State Zp

Country Telephone Email

Assignee Name and Address:
Blue Origin, LLC
21218 76th Avenue So.
Kent, Washington 98032-2442

A copy of this form, togother with a statemaent under 37 CFR 3.73(b) (Form PTO/8B/96 or equivatont) is required to be
filod In each application In which this form is used. The statemont under 37 CFR 3.73(b) may be complated by one of
the practitionsrs appointed In this form If the appointed practitioner Is authorized to act on behalf of the assignee,
and must Identify tho application in which this Power of Attorney is to be filad.

SIGNATURE of Assignoe of Racord
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee
Signature O ﬁ,— Date | 3 T« I‘:f delo
Name [ yheers— M iTimeen Telephone 25°3 -4 27 -9 3=
Title Genere  Counse|

34583-8014.USO1/LEGAL17741879.1
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33 B 8 CIREIEY O ST TGN L

s Act s

SHE DO DENONS S

LIS YSRGS

STATEMENT UNDER 37 CFR 3,73

ApphcantPatent Owoan dafirey P Boros, Gary Lai ang Qean R, Findlay
Spplication NoPateat Na 185818,308 Fitadfssuy Dat Junig 1, 90
Titlad: SEX LANIBNG OF SPACE LAUNCH VEHICLES AN ARSOCIATED SYSTEME AND M&;?ii DG
) Bhie Ongin, LLO LR Lirnited & mbmiy C’ommny
{Rama st ssngnan STy N AR AL, CWRDRENN, far e )

| an assiguee of less than the entive right, titls, and fnterest in

{Thoextent (by percentaqel of Hs ownership infesestis e or
3 ssigaee of &0 undividad intamst i the entiraly vyl assigament Hrom o of Y Iaint nvantrs wis mada}

 applicativnipaient identifias aba

stcnipaizal Wentified above. The sssigament was
fice 88 Reed

shain o i from the iveniossl, of th

1. Froom o
Tre docuraant was reeordad it the United Stales Paderd sod Trademark Offive s
Reet ,.i-mrm's oo whinh w onpy tharenf B8 attnohed.
Tox
gunument was renordad in the Unted States Palant and Trademark Of
= R 1 . - o forwhich @ capy thereol Ix altached.
3 Foom: To
Thedonument wixg revardsed in the Urited Siades Patent and Trademak Offios &1
Resh o cFmme o forwnich aoopy thersof is stizched,
anad Sosuments inihe ¢ 5 @ supplerme
S 5. the o e ; ol wner o fhy
b a >,= .eit.§ ‘em’w&!\ :u&.-rt&.‘mw ;:ussx:ani v 37 CFR 3.1,

{HOTE: A& separale copy (L2, 8 ius copy of the avigins! assignmeni document{sh) must be subrifiad to Assigamant
Division i seeordance with 37 OFR Pad 3.t recorgd the assignment i the meoonds of the USRTO, Qrg MPER 303,08}

Reptonbar 32, 2010

Signatusy Tt
Stephen B Amet - Reg 47,382 . Authorized Signer for Assignes.
Finted or Typed Mame Tities
AAORSUNI GSIRA RBAL AR S
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ASSIGNMENT BY INVENTORS

This Assignment is by Jeffrey P. Bezos; Gary Lai; and Sean R. Findlay (the
"Assignors"), having mailing addresses at 21218 76th Avenue So., Kent, Washington 98032-
2442; 6532 29th Avenue NE, Seattle, Washington 98115; and §304 50th Avenue S., Seattle,
Washington 98118, respectively. The Assignors have invented one or more certain
inventions (the "Invention(s)") described in a Patent application for Letters Patent of the
United States entited SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED
SYSTEMS AND METHODS (the "Application"), already filed on June 14, 2010, as U.S.
Application No. 12/815,306.

Blue Origin, LLC, a Limited Liability Company of Washington having its principal
place of business at 21218 76th Avenue So., Kent, Washington 98032-2442 ("Assignee"),
desires to acquire the entire right, title and interest in and to the Invention(s) and the
Application, and in and to any patents (collectively, "Patents") that may be granted for the
Invention(s) in the United States or in any foreign countries.

For valuable consideration, the receipt and sufficiency of which Assignors
acknowledge, Assignors hereby sell, assign, and transfer to Assignee, its successors, legal
representatives and assigns, the entire right, title and interest in and to: the Invention(s), the
Application, and any Patents; any divisions, continuations, and continuations-in-part of the
Application and any other application claiming priority rights from the Application; any
reissues, reexaminations, or extensions of any and all Patents; the right to file foreign
applications directly in the name of Assignee; and the right to claim priority rights deriving
from the Application (collectively, the "Rights"). Assignors warrant that Assignors own the
Rights, and that the Rights are unencumbered. Assignors also agree to not sign any writing
or do any act conflicting with this assignment, and, without further compensation, sign all
documents and do such additional acts as Assignee deems necessary or desirable to:
perfect Assignee's enjoyment of the Rights; conduct proceedings regarding the Rights,
including any litigation or interference proceedings; or perfect or defend title to the Rights.
Assignors request the Commissioner of Patents to issue any Patent of the United States that

34563-58003. USO2LEQAL18556217.1 1
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may be issued on the Invention(s) to Assignee. This Assignment may be executed in

counterparts.
v Jeffrey P.Bezos
Date: q - ‘ —, - ‘10\ [»)
United States of America )
State of Wash i ngyton ) ss.:
County of Y\D\q )
Onthis _ | 7T day of Seplemlea . 20\0 , before me
personally came Jeffrey P. Bezos , to me known to be the individual

described in and who executed the foregoing instrument, and acknowledged execution

of the same.
\‘“:utuum ,” m _/Q

XA
e 31,
,’I[’e T Q“t \\
""umm\\\
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CiAd—

Gary Lai

Date: Seo\—em\n/ 7 2o

United States of America )

State of W ah ine bon ) ss.:

County of King )

Onthis | - day of S eplemby” 200 |, before me
personally came Gary Lai , to me known to be the individual

described in and who executed the foregoing instrument, and acknowledged execution
of the same.

s N ~ ‘/
o \\\\mrmu,, \ Ao [
Sl 2, \.__NotargPublic

N -

\\‘

"”mmm\\“‘

'o
WOTARY
o (o
o, B o
,,j‘v ol 3 ?v“\'é,
’ll 0’ 3\\\ \\‘\
"lmnm\\\‘

(4

§
s
§
g
:
3
2
2

//,0
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Com

Sean R. Findlay

Coa - .
Date: _oepl . ]  Ao1o
United States of America )
State of \Wagh nerhin ) ss..
County of king~ )

T ,

Onthis | day of Se\)femw , 2010 beforeme
personally came Sean R. Findlay , to me known to be the individual

described in and who executed the foregoing instrument, and acknowledged execution

of the same. ‘> /Q :@x
" ( \ 014/0
S R ; ‘

F ot O W, ) ,No'(aryjublic \

o

W

WOTARY

—— e
Py

S
&'
H
H
2
2
Z SR
X AY) S
PR AR
Parie, 31, 2O
’l[’ & ot de \% )
”I”OF WA$“ \\‘\\
g

7/
II[, ’”
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Docket No.: 345638003US2
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Bezos et al.
Application No.: 12/815,306 Confirmation No.: 1105
Filed: June 14, 2010 Art Unit: 3644
For: SEA LANDING OF SPACE LAUNCH Examiner: Not Yet Assigned
VEHICLES AND ASSOCIATED SYSTEMS
AND METHODS

INFORMATION DISCLOSURE STATEMENT (IDS)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir;

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and
Trademark Office is hereby directed to the references listed on the attached
PTO/SB/08. It is respectfully requested that the information be expressly considered
during the prosecution of this application, and that the references be made of record
therein and appear among the “References Cited” on any patent to issue therefrom.

This Information Disclosure Statement is filed before the mailing date of a first
Office Action on the merits as far as is known to the undersigned (37 CFR 1.97(b)(3)).

In accordance with 37 CFR 1.98(a)(2)(ii), Applicant has not submitted copies of
U.S. patents and U.S. patent applications. Applicant submits herewith copies of foreign
patents and non-patent literature in accordance with 37 CFR 1.98(a)(2).

34563-8003.US02/LEGAL19188011.1
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Application No.: 12/815,308

Docket No.: 345838003082

This Information Disclosure Statement is not to be construgd &s a representation

that: (i) a search has been made; (il) additional information that may be material {o the

exarningtion of this application does not exist; (i} the information, protocols, resulls and

the tike reported by third parties are accwrate or enabling; or {iv) the cited information s,

or is considered to be, material to patentability. In addition, applicant does not admit

that any enclosed ftlem of information constitites prior art to the subject invention ang

specifically reservas the right to demonstrate that any such reference is not prior art.

it is submitied that the Information Disclosure Statement is in compliance with 37

CFR 1.98 and the Examiner is respeciiully requested to consider the listed references,

The Director is hereby authorized fo charge any deficiency in the fees filed,

asserted 10 be filed or which should have been filed herewith {or with any paper

hereafter filed in this application by this firm) tv owr Deposit Account No. 50-0685, under

Order No, 345628003U82.

Dated: Septamber 28, 2010

FAAGE-ROTUSOTEEO AL OIS0

Respectfully sibmitted

By -
Stephen E. Arfietl

Registration No.: 47 382
PERKINS COIE LLP
PO, Box 18347
Sealtls, Washington 981111247
(206) 359-8000
{200) 359-7198 (Fax)
Attorney for Applicant
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PTO/SB/08b (07-09)
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 p are required to respond to a of inf tion untess it a valid OMB controd number.
Substitute for form 1348/PTO Complete if Known
| Application Number 12/815,306-Conf. #1105
INFORMATION DISCLOSURE  |[fiing Date June 14, 2010
STATEMENT BY APPLICANT  [ristNamediventor | Jefirey P. Bezos
Ant Unit 3644
(Use as many sheets as necessary) Examiner Name Not Yet Assigned
Shest | 1 I of [ 1 Attorney Docket Number |345638003US2
U.S. PATENT DOCUMENTS
Bxaminer | Cite Document Numbet _| pybiication Date Name of Patentea or Pages, Coumas, Lines, Whare
nicls® | No |Nunberkind Code? (7A70%n)| MM-DD-YYYY Applicant of Cited D R Figures A,,,,e,,
US-12/712,083 02-24-2010 |Featherstone
US-12/712,156 02-24-2010 [Boelitz
US-3,711,040 01-16-1973 [Carver
US-5,568,901 10-29-1886 |Stiennon
US-6,247,666 06-19-2001 |Baker et al.
US-6,454,216 09-24-2002 |Kiselev et al.
US-6,926,576 08-09-2005 |Alway et al.
FOREIGN PATENT DOCUMENTS
) . Foreign Patent Document Publcation Name of Patent Pages, Columns, Lines,
Examiner Cits ame atentee or Where Relevant Passa
Initialg® N:' Country Code®Number"-Kind Coda® (7 known) Mm.ggsvwv App of Cited D Or Relevant Figures Appear v
DE-10058339-A1 06-06-2002 |Infineon Technologies Ag
EP-1340316-A1 09-03-2003 |Infineon Technologies Ag
NON PATENT LITERATURE DOCUMENTS
Examiner| citg Include name of the author (in CAPITAL LETTERS), tite of the article (when appropriate), tite of
initials No.! the item (book, magazine, joumal, serial, symposium, catalog, etc.), date, page(s), volume-issue T
nitials - number(s), publisher, city and/or country where published.
Hare, John "VTVLs as RTLS Boosters," Selenian Boondocks,
hitp://selenianboondocks.com/2010/06/vtvis-as-rtls-boosters/, accessed June 30, 2010, 6 pgs.
Examiner Date
| Signature Considered

*EXAMINER: Initial if reference considered, whetlher or not citation Is In conformance with MPEP €09. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. * CITE NO.: Those application(s) which are marked with an single astsnsk (") next
to the Cite No. are not supplied (umer 37 CFR 1 (iii)) by that was filed after June 30, 2003 or i3 avallable tn the IFW. ' Applicant's
unique citaticn desigt number 1). 2See Kinds (:odes of USPTO Patent Documents at www uspto qov or MPEP 801.04. 3 Enter Office that issued
the document, by the two-letter code (WIPO Slmdmd ST.3). *For Japanese patant documents, the indicaticn of the year of the reign of the Emperor must
pmwdamasedalnumdltmpatml * Kind of d by the approp under WIPO Standard ST.16 if
possitia, ® Applicant is lo place a check mark here If English Transtation is

on the

as

34563-8003.US02/LEGAL19188300.1
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Docket No.: 345638003US2
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Bezos et al.
Application No.: 12/815,306 Confirmation No.: 1105
Filed: June 14, 2010 Art Unit: 3644
For: SEA LANDING OF SPACE LAUNCH Examiner: Not Yet Assigned
VEHICLES AND ASSOCIATED SYSTEMS
AND METHODS

AUTHORIZATION FOR: EXTENSIONS OF TIME UNDER 37 C.F.R. § 1.136(A)(3)
AND FEES UNDER 37 C.F.R. § 1.17

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

Sir:
With respect to the above-identified application, the Commissioner is authorized
to treat any concurrent or future reply requiring a petition for an extension of time under

37 C.F.R. § 1.136(a)(3) for its timely submission as incorporating a petition therefor for

the appropriate length of time.

34563-8003.USO2/LEGAL19188268.1
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Application Mo, 13/815 306 Dockat No.: 345638003U52

The Commissionar is also authorized fo charge any sxdension of time fess of
oy

othar fess thal may be reguired under 37 C.F.R. § 117 forany paper filed concurrently
herswith or in the futurs, or oredit any overpayment, to Deposit Account No. 50-0888.

Dated: September 23, 3010 Respectfully submitted,

By -
Staphen E. Armnett

FRegistration No.: 47 352
PERKINS COIE LLP
PO, Box 1247
Seattle, Washington 98111-1247
{206) 358-8000
(308) 358-7198 (Fax)
Aftornay for Applicant

A3 RO L IBOVLEGA LI ISNIRES 3
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Electronic Patent Application Fee Transmittal
Application Number: 12815306
Filing Date: 14-Jun-2010
Title of Invention: SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
METHODS
First Named Inventor/Applicant Name: Jeffrey P. Bezos
Filer: John M. Wechkin/Stephanie Olson
Attorney Docket Number: 345638003U52
Filed as Small Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sull)j-;l'g(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 82 82
Utility Search Fee 2111 1 270 270
Utility Examination Fee 2311 1 110 110
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 2051 1 65 65
Petition:

Space Exploration Technologies; NEW PETITION
Exhibit 1002
Page 278 of 340



Description Fee Code Quantity Amount Sula—;l’;(t;)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 1 month with $0 paid 2251 1 65 65
Miscellaneous:
Total in USD ($) 592
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Electronic Acknowledgement Receipt

EFS ID: 8476242
Application Number: 12815306
International Application Number:
Confirmation Number: 1105

Title of Invention:

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND

METHODS

First Named Inventor/Applicant Name:

Jeffrey P. Bezos

Customer Number:

25096

Filer:

John M. Wechkin/Stephanie Olson

Filer Authorized By:

John M. Wechkin

Attorney Docket Number: 345638003U52
Receipt Date: 22-SEP-2010
Filing Date: 14-JUN-2010
Time Stamp: 17:15:27

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Electronic Funds Transfer

Payment was successfully received in RAM

$592

RAM confirmation Number

3604

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(if appl.)

Space Exploration Technologies; NEW PETITION

Exhibit 1002

Page 280 of 340



1383673
1 2010_09_22_ResptoMP.pdf yes 21
aae3d60710db2a04161040814d6e902065
Multipart Description/PDF files in .zip description
Document Description Start End

Applicant Response to Pre-Exam Formalities Notice 1 2

Fee Worksheet (PTO-875) 3 3

Extension of Time 4 4

Application Data Sheet 5 8

Oath or Declaration filed 9 10

Power of Attorney 1 1

Assignee showing of ownership per 37 CFR 3.73(b). 12 16

Transmittal Letter 17 18

Information Disclosure Statement (IDS) Filed (SB/08) 19 19

Authorization for Extension of Time all replies 20 21

Warnings:
Information:
38986
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
7b77c2531bc6106fe6f35d1a60e 14dcheed
a9%0c
Warnings:
Information:
Total Files Size (in bytes):i 1422659
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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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Abstract of DE 10058339 (A1)

The invention relates to bulk acoustic wave filters
comprising at least two bulk acoustic wave
resonalors, each of these comprising at least one
first electrode, a piezoelectric layer and a second
elecirode. At least two of the bulk acoustic wave
resonators have effective resonator surfaces which
differ in their surface form and/or surface content.
The inventive design of the bulk acoustic wave
resonators enables cptimal suppression of
interference modes without influencing the
impedance level of the filter.
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Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen enthommen
Prifungsantrag gem. § 44 PatG ist gestellt
Bulk-Acoustic-Wave-Filter

@ Beschrieben werden Bulk-Acoustic-Wave-Filter mit we-
nigstens zwei Bulk-Acoustic-Wave-Resonatoren, wobei
jeder Bulk-Acoustic-Wave-Resonator wenigstens eine er-
ste Elektrode, eine piezoelektrische Schicht und eine zwei-
te Elektrode umfasst. Wenigstens zwei der Bulk-Acoustic-
Wave-Resonatoren weisen effektive Resonatorflachen
auf, die sich in Flachenform und/oder Flacheninhalt unter-
scheiden. Durch die beschriebene Gestaltung der Bulk-
Acoustic-Wave-Resonatoren lassen sich Stormoden opti-
mal unterdriicken, ohne dass dabei das Impedanzniveau
des Filters beeinflusst wird.
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1
Beschreibung

[0001] Die Erfindung betrifft Bulk-Acoustic-Wave-Filter.
[0002] Elektrische Filter, die aus Bulk-Acoustic-Wave-
Resonatoren oder Stacked-Crystal-Filter aufgebaut sind,
werden iblicherweise als Bulk-Acoustic-Wave-Filter be-
zcichnet.

[0003] Bulk-Acoustic-Wave-Resonatoren bestehen typi-
scherweise aus zwei Elektroden und einer piezoelektrischen
Schicht, die zwischen den beiden Elektroden angeordnet ist.
Ein solcher Stapel aus Elekirode 1/Piezoschicht/Elektrode 2
wird auf einem Triger angeordnet, der die akustische Welle
reflektiert (M. Kenneth, G. R. Kline, K. T. McCarron, High-
Q Microwave Acoustic Resonatores and Filters, IEEE
Transactions on Microwave Theory and Techniques, Vol.
41, No. 12, 1993).

[0004] Die Fig. 1 zeigt einen Querschnitt durch einen
Bulk-Acoustic-Wave-Resonator. Grundsitzlich wire die
Verwendung einer Konfiguration ausschlieBlich bestehend
aus Elektrode 1 /Piezoschicht 3/Elektrode 2 erstrebenswert.
Allerdings weist eine solche Anordnung eine zu geringe
Stabilitit auf. Daher wird die Anordnung auf ein Substrat 4
aufgebracht, was aber mit dem Nachteil verbunden ist, dass
die Schallwellen in das Substrat 4 eindringen und dadurch

Stérungen verursacht werden. Das Substrat 4 sollte also ne-

ben einer mechanischen Trigerfunktion gleichzeitig eine
moglichst gute akustische Isolation bereitstellen. Die Fig. 1
zeigt einen akustischen Spiegel, der aus einem Substrat 4
und einer Abfolge von zwei low-Z- 5 und zwei high-Z- 6
Schichten besteht.

[0005] Stacked-Crystal-Filter bestehen im allgemeinen
aus zwei piezoelektrischen Schichten und drei Elektroden.
Diese insgesamt fiinf Elemente bilden eine Sandwich-Struk-
tur, wobei jeweils eine piezoelektrische Schicht zwischen
zwei Elektroden angeordnet ist. Die mittlere der drei Elek-
troden wird dabei in der Regel als Erdungselektrode ver-
wendet.

[0006] Die Fig. 2 zeigt einen Querschnitt durch einen
Stacked-Crystal-Filter. Der Stacked-Crystal-Filter besteht
aus einem Substrat 7, einer Membran 8, einer ersten, unteren
Elektrode 9, einer ersten, unteren piezoelektrischen Schicht
10, einer zweiten, oberen piezoelektrischen Schicht 11, einer
zweiten mittleren Elektrode 12 und einer dritten, oberen
Elektrode 13. Die mittlere Elektrode 12 ist {iber einem Teil
der unteren piezoelektrischen Schicht 10 und der Membran
8 angeordnet, die obere piezoelektrische Schicht 11 ist tiber
Teilen der mittleren Elektrode 12 und der unteren piezoelek-
trischen Schicht 10 angeordnet und die dritte, obere Elek-
trode 13 ist iiber der oberen piezoelektrischen Schicht 11 an-
geordnet. Die zweite Elektrode 12 dient als Erdungselek-
trode. Das Substrat 7 weist einen Hohlraum 14 auf, der dazu
dient, die akustischen Schwingungen der piezoelektrischen
Schichten zu reflektieren.

[0007] Die Reflexion der akustischen Schwingungen wird
somit entweder mit Hilfe eines akustischen Spiegels oder
mit Hilfe eines Hohlraums erreicht. Ein akustischer Spiegel
wurde oben im Zusammenhang mit einem Bulk-Acoustic-
‘Wave-Resonator beschrieben, wihrend die Reflexion der
akustischen Schwingungen durch cinen Hohlraum fiir cinen
Stacked-Crystal-Filter gezeigt wurde. Selbstverstindlich ist
aber auch die umgekehrte Kombination moglich, also ein
Bulk-Acoustic-Wave-Resonator mit einem Hohlraum im
Substrat genauso wie ein Stacked-Crystal-Filter mit einem
akustischen Spiegel.

[0008] Die piezoelektrischen Schichten sind in der Regel
aus Aluminiumnitrid aufgebaut. Als Material fiir die Elek-
troden werden h#ufig Aluminium, Aluminium-enthaltende
Legierungen, Wollram, Molybdidn oder Platin verwendet.
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Als Substratmaterial kann z. B. Silizium, Galliumarsenid,
Glas oder eine Folie verwendet werden.

[0009] Wie oben bereits erldutert weist jeder Bulk-Acou-
stic-Wave-Resonator oder Stacked-Crystal-Filter wenig-
stens zwei Elektroden auf. Die Fig. 3 zeigt eine Aufsicht auf
zwei iibereinander gelagerte Elektroden, ndmlich eine un-
tere Elcktrode 15 und cine obere Elcktrode 16. Dic beiden
Elektroden kénnen jede beliebige geometrische Form auf-
weisen. Als "effektive Resonatorfliche” wird im Rahmen
der vorliegenden Erfindung die Fldche der Elektroden be-
zeichnet, die sich bei einer Projektion der beiden Elektroden
in eine Ebene als der tiberlappende Bereich der Elektroden
ergibt. Die effektive Resonatorfliche der Elektroden 15 und
16 ist in Fig. 3 schraffiert dargestellt. Aufgrund der grund-
sdtzlich beliebigen Form der Elektroden 15 und 16 ergibt
sich fiir die effektive Resonatorfléche eine beliebig geformte
ebene Fliche.

[0010] Jeder Bulk-Acoustic-Wave-Resonator weist somit
eine bestimmte effektive Resonatorfliche auf, die durch ihre
geometrische Form und durch ihren Flicheninhalt gekenn-
zeichnet ist. Zwei Bulk-Acoustic-Wave-Resonatoren mit
unterschiedlicher effektiver Resonatorfliche kénnen sich
also grundsitzlich in der Flichenform der effektiven Reso-
natorfldche und/oder im Flacheninhalt der effektiven Reso-
natorfldche unterscheiden.

[0011] Ein Bulk-Acoustic-Wave-Filter setzt sich aus einer
Mehrzahl von parallel bzw. in Reihe geschalteten Bulk-
Acoustic-Wave-Resonatoren oder Stacked-Crystal-Filter
zusammen. Im folgenden wird der Begriff "Bulk-Acoustic-
‘Wave-Resonator" synonym fiir die beiden, in den Fig. 1 und
2 gezeigten, Vorrichtungen, nidmlich Bulk-Acoustic-Wave-
Resonator und Stacked-Crystal-Filter, gebraucht.

[0012] Das Design der Bulk-Acoustic-Wave-Filter wird in
der Regel derart gestaltet, dass die in Serie geschalteten Re-
sonatoren eine serielle Resonanz aufweisen, deren Frequenz
moglichst genau der gewiinschten Frequenz des Filters ent-
spricht, wihrend entsprechend die parallel geschalteten Re-
sonatoren eine parallele Resonanz aufweisen, deren Fre-
quenz ebenfalls moglichst genau der gewiinschten Frequenz
des Filters entspricht.

[0013] Eine besondere Problematik bei der Verwendung
von Bulk-Acoustic-Wave-Filtern stellen die Stérmoden der
Bulk-Acoustic-Wave-Resonatoren, aus denen die Filter auf-
gebaut sind, dar. Diese Stérmoden fiihren zu Stérspitzen in
der elektrischen Impedanzkurve der Bulk-Acoustic-Wave-
Resonatoren, die sich in weiterer Folge auch auf den Durch-
lassbereich der Filter nachteilig auswirkt. Vor allem wird
das Stehwellenverhiltnis verschlechtert bzw. die Phasen-
kurve der Filter verzerrt, wodurch z. B. in Receiver-Fron-
tends die Bedingung konstanter Gruppenlaufzeit innerhalb
eines Sendekanals verletzt wird.

[0014] Aus dem Stand der Technik sind verschiedene An-
sdtze bekannt, mit denen eine Unterdriickung der Stérmo-
den versucht wird. Die US 5,903,087 offenbart Bulk-Acou-
stic-Wave-Resonatoren, deren Elektroden an den Rindern
nicht geglittet sind, sondern vielmehr in Form eines Zufalls-
musters angerauhte Rénder aufweisen, wobei die Rauhig-
keit ungeféhr die Dimension der Wellenldngen der Stormo-
den aufweist. Die Stérmoden werden dadurch unterdriickt
und sind in der Impedanzkurve weniger sichtbar. Allerdings
treten bei diesem Verfahren starke Energieverluste auf, die
sich auf die Giite der Hauptresonanzen auswirken.

[0015] Der vorliegenden Erfindung liegt daher die Auf-
gabe zugrunde, Bulk-Acoustic-Wave-Filter zur Verfiigung
zu stellen, bei denen die Stérmoden geddmpft werden, aber
gleichzeitig die Nutzresonanz nur unwesentlich oder iiber-
haupt nicht beeinflusst wird.

[0016] Diese Aulgabe wird durch den Bulk-Acouslic-
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Wave-Filter gemaB unabhéngigem Patentanspruch 1 gelost.
Weitere vorteilhafte Ausfiihrungsformen, Ausgestaltungen
und Aspekte der vorliegenden Erfindung ergeben sich aus
den abhingigen Patentanspriichen, der Beschreibung und
den beiliegenden Zeichnungen.

[0017] Der erfindungsgemife Bulk-Acoustic-Wave-Filter
umfasst wenigstens zwei Bulk-Acoustic-Wave-Resonato-
ren, wobei jeder Bulk-Acoustic-Wave-Resonator wenig-
stens eine erste Elektrode, eine piezoelektrische Schicht und
eine zweite Elektrode umfasst. Wenigstens zwei der Bulk-
Acoustic-Wave-Resonatoren weisen effektive Resonatorfld-
chen auf, die sich in Flichenform und/oder Flicheninhalt
unterscheiden. Durch diese Gestaltung der Bulk-Acoustic-
Wave-Resonatoren lassen sich Stérmoden optimal unter-
driicken, ohne dass dabei das Impedanzniveau des Filter be-
einflusst wird.

[0018] Da jeder Resonator andere Stérmodenfrequenzen
aufweist, kommt es durch die Verschaltung im Filter zu ei-
nem Mittelungseffekt. Dadurch macht sich die einzelne
Stérmode im Filterresponse im Vergleich zu den aus dem
Stand der Technik bekannten Bulk-Acoustic-Wave-Filtern
mit Resonatoren gleicher Fliche nicht so stark bemerkbar.
Allerdings beeinflussen unterschiedliche Flacheninhalte der
effektiven Resonatorflidchen auch das Impedanzniveau der

Resonatoren. Sie sind daher durch Impedanzanpassbedin- :

gungen im Filter in einem gewissen Rahmen festgelegt.
[0019] Samtliche Ausfithrungsformen der vorliegenden
Erfindung beruhen also darauf, dass nicht versucht wird, den
einzelnen Bulk- Acoustic-Wave-Resonator stormodenfrei zu
machen, was technisch schwierig ist und moglicherweise
Resonator-Perfomance kostet, sondern darauf, dass erst mit
der Verschaltung im Filter eine Verwaschung von vielen
Stérmoden bei unterschiedlichen Frequenzen eintritt und
damit die Transmissionsfunktion des Filters den erwiinsch-
ten glatten Verlauf erhilt.

[0020] Gemil einer bevorzugten Ausfithrungsform der
vorliegenden Erfindung weisen alle Bulk-Acoustic-Wave-
Resonatoren des Bulk-Acoustic-Wave-Filters effektive Re-
sonatorflichen auf, die sich in Flichenform und/oder Fli-
cheninhalt unterscheiden.

[0021] Dadurch kénnen Stérmoden noch stirker unter-
driickt werden. Gemil einer bevorzugten Ausfiihrungsform
der vorliegenden Erfindung weisen wenigstens zwei der
Bulk-Acoustic-Wave-Resonatoren eine effektive Resona-
torfliche mit unterschiedlichem Aspektverhiltnis auf. Das
Aspektverhiltnis beeinflusst die Lage der Stérmoden in dhn-
licher Weise wie sie durch den Fldcheninhalt der effektiven
Resonatorflachen der Bulk- Acoustic-Wave-Resonatoren be-
einflusst wird, veridndert aber das Impedanzniveau nicht.
Die Stérmoden werden somit wirkungsvoll unterdriickt, wo-
bei gleichzeitig die Nutzresonanz unverindert bleibt.
[0022] Besonders bevorzugt wird eine Ausfiihrungsform,
bei der alle Bulk-Acoustic-Wave-Resonatoren effektive Re-
sonatorflichen mit unterschiedlichen Aspekt-Verhiltnissen
aufweisen. Dadurch kénnen Stérmoden noch stirker unter-
driickt werden.

[0023] Ebenfalls bevorzugt wird eine Ausfiihrungsform
der vorliegenden Erfindung gemaB der wenigstens zwei der
Bulk-Acoustic-Wave-Resonatoren  cffcktive Resonatorfld-
chen mit einer nicht-rechtwinkligen Form aufweisen. Unter
einer nicht-rechtwinkligen Form der effektiven Resonator-
fliche eines Bulk-Acoustic-Wave-Resonators wird eine
Form verstanden, bei der die Winkel zwischen den Begren-
zungslinien der effektiven Resonatorfliche ungleich 90°
sind. Durch diese Ausgestaltung der Resonatoren gelingt
eine gute Unterdriickung der Stérmoden.

[0024] Besonders bevorzugt wird eine Ausfiihrungsform,
bei der alle Bulk-Acoustic-Wave-Resonatoren elleklive Re-
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sonatorflédchen mit einer nicht-rechtwinkligen Form aufwei-
sen. Dadurch konnen Stormoden noch stirker unterdriickt
werden.

[0025] Beste Resultate lassen sich mit Bulk-Acoustic-
Wave-Filtern erzielen, bei denen wenigstens zwei der Bulk-
Acoustic-Wave-Resonatoren effektive Resonatorflachen mit
unterschicdlichem  Fldcheninhalt und gleichzeitig unter-
schiedlichem Aspektverhiltnis aufweisen. Durch passende
‘Wahl des Flacheninhalts der effektiven Resonatorflache und
gleichzeitige Variation des Aspektverhiltnisses der effekti-
ven Resonatorfliche lassen sich sowohl Impedanzanpas-
sungsbedingungen erfiillen als auch Stérmoden optimal un-
terdriicken.

[0026] Eine weitere Verbesserung wird mit Ausfiihrungs-
formen erzielt, bei denen alle Bulk-Acoustic-Wave-Resona-
toren effektive Resonatorflichen mit unterschiedlichen Fli-
cheninhalten und unterschiedlichen Aspektverhiltnissen
aufweisen. Dadurch kénnen Stérmoden noch stirker unter-
driickt werden.

[0027] Ebenfalls bevorzugt werden Bulk-Acoustic-Wave-
Filter, wobei wenigstens zwei der Bulk-Acoustic-Wave-Re-
sonatoren eine effektive Resonatorfldche mit unterschiedli-
chem Aspektverhiltnis und gleichzeitig nicht-rechtwinkli-
ger Form aufweisen.

[0028] Besonders bevorzugt werden Ausfithrungsformen,
bei denen alle Bulk-Acoustic-Wave-Resonatoren effektive
Resonatorflichen mit unterschiedlichen Aspektverhltnis-
sen und nicht-rechtwinkliger Form aufweisen. Dadurch
konnen Stérmoden noch stérker unterdriickt werden.

[0029] Besonders bevorzugt werden Ausfithrungsformen
der vorliegenden Erfindung, gemiB denen wenigstens zwei
Bulk-Acoustic-Wave-Resonatoren eines Bulk-Acoustic-
‘Wave-Filters eine effektive Resonatorfliche mit unter-
schiedlichem Flacheninhalt, unterschiedlichen Aspektver-
hiltnis und nicht-rechtwinkliger Form aufweisen.

[0030] Ebenfalls besonders bevorzugt werden Ausfiih-
rungsformen, bei denen alle Bulk-Acoustic-Wave-Resona-
toren effektive Resonatorflichen mit unterschiedlichen Fla-
cheninhalten, unterschiedlichen Aspektverhiltnissen und
nicht-rechtwinkliger Form aufweisen. Dadurch koénnen
Stérmoden noch stirker unterdriickt werden.

[0031] Besonders gute Stérmodenunterdriickung wird er-
reicht, wenn das Aspektverhiltnis der effektiven Resonator-
flachen der erfindungsgemifBen Bulk-Acoustic-Wave-Reso-
natoren zwischen 1:1 und 1:5 liegt, insbesondere zwi-
schen1:1.5und 1:3.

[0032] Weisen die effektiven Resonatorflachen der Bulk-
Acoustic-Wave-Resonatoren unterschiedlichen Flidchenin-
halt auf, so wird bevorzugt, dass sich der Flidcheninhalt der
effektiven Resonatorflichen um wenigstens 5% voneinan-
der unterscheidet, insbesondere um wenigstens 10%. Ganz
besonders bevorzugt wird, dass sich der Flicheninhalt der
effektiven Resonatorflichen um wenigstens 20% voneinan-
der unterscheidet, insbesondere um wenigstens 50%.

[0033] Die Bulk-Acoustic-Wave-Filter werden durch Ver-
schaltung von Bulk-Acoustic-Wave-Resonatoren herge-
stellt. Das Prinzip, den Fldcheninhalt der effektiven Resona-
torflache, das Aspektverhilinis der effektiven Resonatorfla-
che und/oder den Winkel zwischen den Begrenzungslinien
der effektiven Resonatorfldchen zu variieren, um Stdrmoden
im Filterresponse zu unterdriicken, 14sst sich auf jede Filter-
topologie anwenden. GemiB besonders bevorzugten Aus-
fithrungsformen der vorliegenden Erfindung erfolgt die Ver-
schaltung in Form eines 1¥2-stufigen Leiterfilters, in Form
eines 2-stufigen Leiterfilters, in Form eines 2%5-stufigen Lei-
terfilters, in Form eines 3-stufigen Leiterfilters oder in Form
eines 3%2-stufigen Leiterfilters, wobei 3, 4, 5, 6 oder 7 Bulk-
Acoustic-Wave-Resonatoren verschaltel werden.
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[0034] Ebenfalls bevorzugt wird die Verschaltung der
Bulk-Acoustic-Wave-Resonatoren zu einem Bulk-Acoustic-
Wave-Filter in Form eines 1-stufigen balanced Filters, in
Form eines 2-stufigen balanced Filters oder in Form eines 3-
stufigen balanced Filters. Es werden in diesem Fall 4, 8 oder
12 Bulk-Acoustic-Wave-Resonatoren verschaltet.

[0035] Dic Erfindung wird nachfolgend anhand der Fig. 1
bis 8 nédher dargestellt. Es zeigen:

[0036] Fig. 1 einen aus dem Stand der Technik bekannten
Bulk-Acoustic-Wave-Resonator;

[0037] Fig. 2 einen aus dem Stand der Technik bekannten
Stacked-Crystal-Filter;

[0038] Fig. 3 zwei iibereinandergelagerte Elektroden und
deren effektive Resonatorflache;

[0039] Fig. 4 einen aus dem Stand der Technik bekannten
2-stufigen Leiterfilter;

[0040] Fig. 5 einen erfindungsgemiBen 2-stufigen Leiter-
filter aufgebaut aus Bulk-Acoustic-Wave-Resonatoren mit
unterschiedlichem Flécheninhalt der effektiven Resonator-
flachen;

[0041] Fig. 6 einen erfindungsgemifen 2-stufigen Leiter-
filter aufgebaut aus Bulk-Acoustic-Wave-Resonatoren mit
unterschiedlichem Aspektverhéltnis der effektiven Resona-
torfliachen;

[0042] Fig. 7 Auftragung (schematisch) des Streuparame- :

ters von Eingang zu Ausgang (S;;) gegen die Frequenz fiir
einen 3-stufigen Leiterfilter mit 6 identischen quadratischen
Einzelresonatoren (Stand der Technik);

[0043] Fig. 8 Auftragung (schematisch) des Streuparame-
ters von Eingang zu Ausgang (S;3) gegen die Frequenz fiir
einen 3-stufigen Leiterfilter mit 6 Einzelresonatoren mit un-
terschiedlichen Aspektverhiltnissen der effektiven Resona-
torflichen (Erfindung).

[0044] Fig. 4 zeigt einen aus dem Stand der Technik be-

kannten 2-stufigen Leiterfilter mit 4 gleich groBen quadrati- :

schen Bulk-Acoustic-Wave-Resonatoren, die eine identi-
sche effektive Resonatorfliche aufweisen. Die Strmoden
jedes Einzelresonators treten an den gleichen Frequenzstel-
len auf und sind entsprechend im elektrischen Response des
Filters zu finden.

[0045] Fig. 5 zeigt einen 2-stufigen Leiterfilter mit 4 Bulk-
Acoustic-Wave-Resonatoren mit effektiven Resonatorfla-
chen, die unterschiedliche Flicheninhalte aufweisen. Jeder
Resonator hat unterschiedliche ~Stormodenfrequenzen.
Durch die Verschaltung im Filter kommt es zu einem Mitte-
lungseffekt, wodurch sich die einzelne Stérmode im Filter-
response im Vergleich zu der in Fig. 4 gezeigten Ausfiih-
rungform des Standes der Technik nicht so stark bemerkbar
macht.

[0046] Fig. 6 zeigt einen 2-stufigen Leiterfilter mit 4 Bulk-
Acoustic-Wave-Resonatoren mit effektiven Resonatorfla-
chen, die zwar gleichen Fldcheninhalt, aber unterschiedliche
Aspektverhiltnisse aufweisen. Das Aspektverhiltnis beein-
flusst die Lage der Stérmoden in dhnlicher Weise wie bei der

in Fig. 5 gezeigten Ausfiihrungsform, wobei aber gleichzei- ¢

tig das Impedanzniveau des Filters unverdndert bleibt.
[0047] Die Fig. 7 und 8 zeigen jeweils eine schematische
Auftragung des Streuparameters von Eingang zu Ausgang
S12 in logarithmischer Skala gegen dic Frequenz fiir cinen 3-
stufigen Leiterfilter mit 6 Einzelresonatoren. Zur Bestim-
mung von S;; wurde in bekannter Weise durch einen Fre-
quenzanalysator die Streumatrix des Leiterfilters ermittelt.
[0048] In der Fig. 7 ist die Kennlinie eines aus dem Stand
der Technik bekannten Leiterfilters, der aus 6 gleichen qua-
dratischen Einzelresonatoren mit identischen effektiven Re-
sonatorflachen besteht, dargestellt. Die Kennlinie zeigt ein
"Rauschen" im Passband, das von spurious modes der Ein-
zelresonatoren verursacht ist.
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[0049] Inder Fig. 8 ist die Kennlinie eines Leiterfilters ge-
miB der vorliegenden Erfindung dargestellt, der die gleiche
Topologie aufweist wie der Leiterfilter, dessen Kennlinie in
Fig. 7 dargestellt ist, allerdings weisen die effektiven Reso-
natorflichen der 6 FEinzelresonatoren unterschiedliche
Aspektverhiltnisse auf. Das Rauschen im Passband mittelt
sich aus der Kurve heraus, da dic spurious modes der Einzel-
resonatoren an verschiedenen Frequenzpunkten auftreten.
[0050] Ahnliche Ergebnisse liefert ein Vergleich von ei-
nerseits Filtern mit Einzelresonatoren mit quadratischen ef-
fektiven Resonatorflichen und andererseits Filtern, bei de-
nen die effektiven Resonatorflichen der Einzelresonatoren
nicht rechtwinklige Form aufweisen (Winkel zwischen den
Begrenzungslinien der effektiven Resonatorflédchen der Ein-
zelresonatoren ungleich 90°). Hier wird ein deutlich gerin-
geres Rauschen im Passband fiir den Filter festgestellt, des-
sen Einzelresonatoren effektive Resonatorfldchen mit nicht-
rechtwinkliger Form aufweisen.

Patentanspriiche

1. Bulk-Acoustic-Wave-Filter umfassend wenigstens
zwei Bulk-Acoustic-Wave-Resonatoren, wobei jeder
Bulk-Acoustic-Wave-Resonator wenigstens eine erste
Elektrode, eine piezoelektrische Schicht und eine
zweite Elektrode umfasst, dadurch gekennzeichnet,
dass wenigstens zwei der Bulk-Acoustic-Wave-Reso-
natoren effektive Resonatorflichen aufweisen, die sich
in Fldchenform und/oder Fliacheninhalt unterscheiden.
2. Bulk-Acoustic-Wave-Filter nach Anspruch 1, da-
durch gekennzeichnet, dass alle Bulk-Acoustic-Wave-
Resonatoren effektive Resonatorflichen aufweisen, die
sich in Fldchenform und/oder Flicheninhalt unter-
scheiden.

3. Bulk-Acoustic-Wave-Filter nach Anspruch 1 oder
2, dadurch gekennzeichnet, dass die effektiven Resona-
torflichen von wenigstens zwei der Bulk-Acoustic-
Wave-Resonatoren ein unterschiedliches Aspektver-
hiltnis aufweisen.

4. Bulk-Acoustic-Wave-Filter nach Anspruch 3, da-
durch gekennzeichnet, dass die effektiven Resonator-
flachen aller Bulk-Acoustic-Wave-Resonatoren unter-
schiedliche Aspektverhéltnisse aufweisen.

5. Bulk-Acoustic-Wave-Filter nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet, dass
die effektiven Resonatorflidchen von wenigstens zwei
der Bulk-Acoustic-Wave-Resonatoren eine nicht-
rechtwinklige Form aufweisen.

6. Bulk-Acoustic-Wave-Filter nach Anspruch 5, da-
durch gekennzeichnet, dass die effektiven Resonator-
flachen aller Bulk-Acoustic-Wave-Resonatoren eine
nicht-rechtwinklige Form aufweisen.

7. Bulk-Acoustic-Wave-Filter nach einem der Ansprii-
che 3 bis 6, dadurch gekennzeichnet, dass das Aspekt-
Verhiltnis der effektiven Resonatorflichen zwischen
1:1und1:5 liegt.

8. Bulk-Acoustic-Wave-Filter nach Anspruch 7, da-
durch gekennzeichnet, dass das Aspekt-Verhiltnis der
cffcktiven Resonatorflichen zwischen 1: 1.5 und 1:3
liegt.

9. Bulk-Acoustic-Wave-Filter nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet, dass
sich der Flacheninhalt der effektiven Resonatorfldchen
um wenigstens 5% voneinander unterscheidet, insbe-
sondere um wenigstens 10%.

10. Bulk-Acoustic-Wave-Filter Anspruch 9, dadurch
gekennzeichnet, dass sich der Fldcheninhalt der effek-
tiven Resonatorfldchen um wenigstens 20% voneinan-
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der unterscheidet, insbesondere um wenigstens 50%.
11. Bulk-Acoustic-Wave-Filter nach einem der vor-
hergehenden Anspriiche, dadurch gekennzeichnet, dass
die Bulk-Acoustic-Wave-Resonatoren in Form eines
1¥2-stufigen Leiterfilters, in Form eines 2-stufigen Lei-
terfilters, in Form eines 2V2-stufigen Leiterfilters, in
Form cines 3-stufigen Leiterfilters oder in Form cines
3Y2-stufigen Leiterfilters verschaltet sind.

12. Bulk-Acoustic-Wave-Filter nach einem der An-
spriiche 1 bis 10, dadurch gekennzeichnet, dass die
Bulk-Acoustic-Wave-Resonatoren in Form eines 1-stu-
figen balanced Filters, in Form eines 2-stufigen balan-
ced Filters oder in Form eines 3-stufigen balanced Fil-
ters verschaltet sind.

Hierzu 4 Seite(n) Zeichnungen
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Beschreibung

[0001] Die Erfindung betrifft Bulk-Acoustic-Wave-Fil-
ter.
[0002] Elektrische Filter, die aus Bulk-Acoustic-Wave-

Resonatoren oder Stacked-Crystal-Filter aufgebaut
sind, werden Ublicherweise als Bulk-Acoustic-Wave-Fil-
ter bezeichnet.

[0003] Bulk-Acoustic-Wave-Resonatoren bestehen
typischerweise aus zwei Elektroden und einer piezoelek-
trischen Schicht, die zwischen den beiden Elektroden
angeordnet ist. Ein solcher Stapel aus Elektrode 1/ Pie-
zoschicht / Elektrode 2 wird auf einem Tréger angeord-
net, der die akustische Welle reflektiert (M. Kenneth, G.
R. Kline, K. T. McCarron, High-Q Microwave Acoustic
Resonatores and Filters, IEEE Transactions on Micro-
wave Theory and Techniques, Vol. 41, No. 12, 1993).
[0004] Die Fig. 1 zeigt einen Querschnitt durch einen
Bulk-Acoustic-Wave-Resonator. Grundsatzlich wére die
Verwendung einer Konfiguration ausschlieBlich beste-
hend aus Elektrode 1/ Piezoschicht 3 / Elektrode 2 er-
strebenswert. Allerdings weist eine solche Anordnung ei-
ne zu geringe Stabilitat auf. Daher wird die Anordnung
auf ein Substrat 4 aufgebracht, was aber mit dem Nach-
teil verbunden ist, dass die Schallwellen in das Substrat
4 eindringen und dadurch Stérungen verursacht werden.
Das Substrat 4 sollte also neben einer mechanischen
Tragerfunktion gleichzeitig eine méglichst gute akusti-
sche Isolation bereitstellen. Die Figur 1 zeigt einen aku-
stischen Spiegel, der aus einem Substrat 4 und einer
Abfolge von zwei low-Z- & und zwei high-Z- 6 Schichten
besteht.

[0005] Stacked-Crystal-Filter bestehen im allgemei-
nen aus zwei piezoelektrischen Schichten und drei Elek-
troden. Diese insgesamt flinf Elemente bilden eine Sand-
wich-Struktur, wobei jeweils eine piezoelekirische
Schicht zwischen zwei Elektroden angeordnet ist. Die
mittlere der drei Elektroden wird dabei in der Regel als
Erdungselektrode verwendet.

[0006] Die Figur 2 zeigt einen Querschnitt durch einen
Stacked-Crystal-Filter. Der Stacked-Crystal-Filter be-
steht aus einem Substrat 7, einer Membran 8, einer er-
sten, unteren Elektrode 9, einer ersten, unteren piezo-
elektrischen Schicht 10, einer zweiten, oberen piezoelek-
trischen Schicht 11, einer zweiten mittleren Elektrode 12
und einer dritten, oberen Elektrode 13. Die mittlere Elek-
trode 12 ist Ubereinem Teil derunteren piezoelektrischen
Schicht 10 und der Membran 8 angecrdnet, die obere
piezoelektrische Schicht 11 ist Uber Teilen der mittleren
Elektrode 12 und der unteren piezoelektrischen Schicht
10 angeordnet und die dritte, obere Elektrode 13 ist iber
deroberen piezoelektrischen Schicht 11 angeordnet. Die
zweite Elektrode 12 dient als Erdungselektrode. Das
Substrat 7 weist einen Hohlraum 14 auf, der dazu dient,
die akustischen Schwingungen der piezoelektrischen
Schichten zu reflektieren.

[0007] Die Reflexion der akustischen Schwingungen
wird somit entweder mit Hilfe eines akustischen Spiegels
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oder mit Hilfe eines Hohlraums erreicht. Ein akustischer
Spiegel wurde oben im Zusammenhang mit einem Bulk-
Acoustic-Wave-Resonator beschrieben, wahrend die
Reflexion der akustischen Schwingungen durch einen
Hohlraum fiir einen Stacked-Crystal-Filter gezeigt wur-
de. Selbstversténdlich ist aber auch die umgekehrte
Kombination méglich, also ein Bulk-Acoustic-Wave-Re-
sonator mit einem Hohlraum im Substrat genauso wie
ein Stacked-Crystal-Filter mit einem akustischen Spie-
gel.

[0008] Die piezoelektrischen Schichten sindin der Re-
gel aus Aluminiumnitrid aufgebaut. Als Material fir die
Elektroden werden haufig Aluminium, Aluminium-enthal-
tende Legierungen, Wolfram, Molybd&n oder Platin ver-
wendet. Als Substratmaterial kann z.B. Silizium, Galli-
umarsenid, Glas oder eine Folie verwendet werden.
[0009] Wie oben bereits erldutert weist jeder Bulk-
Acoustic-Wave-Resonator oder Stacked-Crystal-Filter
wenigstens zwei Elektroden auf. Die Figur 3 zeigt eine
Aufsicht auf zwei Ubereinander gelagerte Elektroden,
namlich eine untere Elektrode 15 und eine obere Elek-
trode 16. Die beiden Elektrcden kdnnen jede beliebige
geometrische Form aufweisen. Als "effektive Resonator-
flache" wird im Rahmen der vorliegenden Erfindung die
Flache der Elektroden bezeichnet, die sich bei einer Pro-
jektion der beiden Elektroden in eine Ebene als der Gber-
lappende Bereich der Elektroden ergibt. Die effektive Re-
sonatorflache der Elektroden 15 und 16 ist in Fig. 3
schraffiert dargestellt. Aufgrund der grundséatzlich belie-
bigen Form der Elektroden 15 und 16 ergibt sich fir die
effektive Resonatorflache eine beliebig geformte ebene
Flache.

[0010] Jeder Bulk-Acoustic-Wave-Resonator weist
somit eine bestimmte effektive Resonatorflédche auf, die
durch ihre geometrische Form und durch ihren Flachen-
inhalt gekennzeichnetist. Zwei Bulk-Acoustic-Wave-Re-
sonatoren mit unterschiedlicher effektiver Resonatorfla-
che kénnen sich also grundsétzlich in der Fladchenform
der effektiven Resonatorfldche und/oder im Flachenin-
halt der effektiven Resonatorfldche unterscheiden.
[0011] Ein Bulk-Acoustic-Wave-Filter setzt sich aus ei-
ner Mehrzahl von parallel bzw. in Reihe geschalteten
Bulk-Acoustic-Wave-Resonatoren oder Stacked-Cry-
stal-Filter zusammen. Im folgenden wird der Begriff
"Bulk-Acoustic-Wave-Resonator” synonym fiir die bei-
den, in den Figuren 1 und 2 gezeigten, Vorrichtungen,
némlich Bulk-Acoustic-Wave-Resonator und Stacked-
Crystal-Filter, gebraucht.

[0012] Das Design der Bulk-Acoustic-Wave-Filter wird
in der Regel derart gestaltet, dass die in Serie geschal-
teten Resonatoren eine serielle Resonanz aufweisen,
deren Frequenz méglichst genau der gewlinschten Fre-
quenz des Filters entspricht, wahrend entsprechend die
parallel geschalteten Resonatoren eine parallele Reso-
nanz aufweisen, deren Frequenz ebenfalls méglichst ge-
nau der gewlinschten Frequenz des Filters entspricht.
[0013] Eine besondere Problematik bei der Verwen-
dungvon Bulk-Acoustic-Wave-Filtern stellen die Stdrmo-
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den der Bulk-Acoustic-Wave-Resonatoren, aus denen
die Filter aufgebaut sind, dar. Diese Stérmoden flhren
zu Stérspitzen in der elektrischen Impedanzkurve der
Bulk-Acoustic-Wave-Resonatoren, die sich in weiterer
Folge auch auf den Durchlassbereich der Filter nachteilig
auswirkt. Vor allem wird das Stehwellenverhéltnis ver-
schlechtert bzw. die Phasenkurve der Filter verzerrt, wo-
durch z.B. in Receiver-Frontends die Bedingung kon-
stanter Gruppenlaufzeit innerhalb eines Sendekanals
verletzt wird.

[0014] Aus dem Stand der Technik sind verschiedene
Ansétze bekannt, mit denen eine Unterdriickung der
Stérmoden versucht wird. Die US 5,903,087 offenbart
Bulk-Acoustic-Wave-Resonatoren, deren Elektroden an
den Réandern nicht geglattet sind, sondern vielmehr in
Form eines Zufallsmusters angerauhte Rander aufwei-
sen, wobei die Rauhigkeit ungeféhr die Dimension der
Wellenléngen der Stérmoden aufweist. Die Stérmoden
werden dadurch unterdriickt und sind in der Impedanz-
kurve weniger sichtbar. Allerdings treten bei diesem Ver-
fahren starke Energieverluste auf, die sich auf die Gute
der Hauptresonanzen auswirken.

[0015] Die EP 1170862 beschreibt ein Bulk-Acoustic-
Wave-Filter in einer Leiteranordnung, bei dem mehrere
kreisformige Bulk-Acoustic-Wave-Resonatoren unter-
schiedlicher Resonatorfliche verwendet werden.
[0016] Die EP 0880227 beschreibt ein Bulk-Acoustic-
Wave-Filter in einer Leiteranordnung, bei dem mehrere
quadratische Bulk-Acoustic-Wave-Resonatoren unter-
schiedlicher Resonatorflache verwendet werden.
[0017] DieUS 5,939,957 beschreibt ein Bulk-Acoustic-
Wave-Filter in einer Leiteranordnung, bei dem mehrere
rechteckige Bulk-Acoustic-Wave-Resonatoren unter-
schiedlicher Resonatorflache verwendet werden.
[0018] Dervorliegenden Erfindung liegt daher die Auf-
gabe zugrunde, Bulk-Acoustic-Wave-Filter zur Verfi-
gung zu stellen, bei denen die Stérmoden gedampft wer-
den, aber gleichzeitig die Nutzresonanz nur unwesent-
lich oder Uberhaupt nicht beeinflusst wird.

[0019] Diese Aufgabe wird durch den Bulk-Acoustic-
Wave-Filter gemaB unabhé&ngigem Patentanspruch 1
geldst. Weitere vorteilhafte Ausflhrungsformen, Ausge-
staltungen und Aspekte der vorliegenden Erfindung er-
geben sich aus den abhangigen Patentanspriichen, der
Beschreibung und den beiliegenden Zeichnungen.
[0020] Der erfindungsgeméaBe Bulk-Acoustic-Wave-
Filter umfasst wenigstens zwei Bulk-Acoustic-Wave-Re-
sonatoren, wobei jeder Bulk-Acoustic-Wave-Resonator
wenigstens eine erste Elektrode, eine piezoelektrische
Schicht und eine zweite Elektrode umfasst. Wenigstens
zwei der Bulk-Acoustic-Wave-Resonatoren weisen ef-
fektive Resonatorflachen auf, die sich in Flachenform
und/oder Flacheninhalt unterscheiden. Durch diese Ge-
staltung der Bulk-Acoustic-Wave-Resonatoren lassen
sich Stérmoden optimal unterdriicken, ohne dass dabei
das Impedanzniveau des Filter beeinflusst wird.

[0021] Da jeder Resonator andere Stérmodenfre-
quenzen aufweist, kommt es durch die Verschaltung im
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Filter zu einem Mittelungseffekt. Dadurch macht sich die
einzelne Stérmode im FilterresponseimVergleich zuden
aus dem Stand der Technik bekannten Bulk-Acoustic-
Wave-Filtern mit Resonatoren gleicher Flache nicht so
stark bemerkbar. Allerdings beeinflussen unterschiedli-
che Flacheninhalte der effektiven Resonatorflachen
auch das Impedanzniveau der Resonatoren. Sie sind da-
her durch Impedanzanpassbedingungen im Filter in ei-
nem gewissen Rahmen festgelegt.

[0022] Samtliche Ausfiihrungsformen der vorliegen-
den Erfindung beruhen also darauf, dass nicht versucht
wird, den einzelnen Bulk-Acoustic-Wave-Resonator
stérmodenfrei zu machen, was technisch schwierig ist
und méglicherweise Resonator-Perfomance kostet, son-
dern darauf, dass erst mit der Verschaltung im Filter eine
Verwaschung von vielen Stdrmoden bei unterschiedli-
chen Frequenzen eintritt und damit die Transmissions-
funktion des Filters den erwilinschten glatten Verlauf er-
halt.

[0023] GemaB einer bevorzugten Ausflihrungsform
der vorliegenden Erfindung weisen alle Bulk-Acoustic-
Wave-Resonatoren des Bulk-Acoustic-Wave-Filters ef-
fektive Resonatorflachen auf, die sich in Flachenform
und/oder Flacheninhalt unterscheiden. Dadurch kénnen
Stdrmoden noch starker unterdriickt werden.

[0024] GemaB einer bevorzugten Ausfiihrungsform
der vorliegenden Erfindung weisen wenigstens zwei der
Bulk-Acoustic-Wave-Resonatoren eine effektive Reso-
natorflache mit unterschiedlichem Aspektverhéltnis auf.
Das Aspektverhéaltnis beeinflusst die Lage der Stérmo-
den in &hnlicher Weise wie sie durch den Flacheninhalt
der effektiven Resonatorflachen der Bulk-Acoustic-Wa-
ve-Resonatoren beeinflusst wird, verédndert aber das Im-
pedanzniveau nicht. Die Stérmoden werden somit wir-
kungsvoll unterdriickt, wobei gleichzeitig die Nutzreso-
nanz unveréndert bleibt.

[0025] Besonders bevorzugt wird eine Ausflihrungs-
form, bei der alle Bulk-Acoustic-Wave-Resonatoren ef-
fektive Resonatorflachen mit unterschiedlichen Aspeki-
Verhéltnissen aufweisen. Dadurch kénnen Stérmoden
noch stérker unterdriickt werden.

[0026] Ebenfalls bevorzugt wird eine Ausflhrungs-
form der vorliegenden Erfindung gemaf der wenigstens
zwei der Bulk-Acoustic-Wave-Resonatoren effektive Re-
sonatorflachen mit einer nicht-rechtwinkligen Form auf-
weisen. Unter einer nicht-rechtwinkligen Form der effek-
tiven Resconatorflache eines Bulk-Acoustic-Wave-Reso-
nators wird eine Form verstanden, bei der die Winkel
zwischen den Begrenzungslinien der effektiven Resona-
torflache ungleich 90° sind. Durch diese Ausgestaltung
der Resonatoren gelingt eine gute unterdriickung der
Stdrmoden.

[0027] Besonders bevorzugt wird eine Ausflihrungs-
form, bei der alle Bulk-Acoustic-Wave-Resonatoren ef-
fektive Resonatorflachen mit einer nicht-rechtwinkligen
Form aufweisen. Dadurch kénnen Stérmoden noch star-
ker unterdriickt werden.

[0028] Beste Resultate lassen sich mit Bulk-Acoustic-
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Wave-Filtern erzielen, bei denen wenigstens zwei der
Bulk-Acoustic-Wave-Resonatoren effektive Resonator-
flachen mit unterschiedlichem Flacheninhalt und gleich-
zeitig unterschiedlichem Aspektverhéltnis aufweisen.
Durch passende Wahl des Flacheninhalts der effektiven
Resonatorflache und gleichzeitige Variation des Aspekt-
verhaltnisses der effektiven Resonatorflache lassen sich
sowohl Impedanzanpassungsbedingungen erfiillen als
auch Stérmoden optimal unterdriicken.

[0029] Eine weitere Verbesserung wird mit Ausflih-
rungsformen erzielt, bei denen alle Bulk-Acoustic-Wave-
Resonatoren effektive Resonatorflachen mit unter-
schiedlichen Flacheninhalten und unterschiedlichen
Aspektverhéaltnissen aufweisen. Dadurch kénnen Stér-
moden noch stérker unterdriickt werden.

[0030] Ebenfalls bevorzugt werden Bulk-Acoustic-
Wave-Filter, wobei wenigstens zwei der Bulk-Acoustic-
Wave-Resonatoren eine effektive Resonatorflache mit
unterschiedlichem Aspektverhéltnis und gleichzeitig
nicht-rechtwinkliger Form aufweisen.

[0031] Besonders bevorzugt werden Ausfilhrungsfor-
men, bei denen alle Bulk-Acoustic-Wave-Resonatoren
effektive  Resonatorflachen mit unterschiedlichen
Aspektverhaltnissen und nicht-rechtwinkliger Form auf-
weisen. Dadurch k&nnen Stérmoden noch stérker unter-
drlickt werden.

[0032] Besonders bevorzugt werden Ausfilhrungsfor-
men der vorliegenden Erfindung, geman denen wenig-
stens zwei Bulk-Acoustic-Wave-Resonatoren eines
Bulk-Acoustic-Wave-Filters eine effektive Resonatorfla-
che mit unterschiedlichem Flacheninhalt, unterschiedli-
chen Aspektverhéltnis und nicht-rechtwinkliger Form
aufweisen.

[0033] Ebenfalls besonders bevorzugt werden Aus-
fuhrungsformen, beidenen alle Bulk-Acoustic-Wave-Re-
sonatoren effektive Resonatorflachen mit unterschiedli-
chen Flacheninhalten, unterschiedlichen Aspektverhélt-
nissen und nicht-rechtwinkliger Form aufweisen. Da-
durch kdnnen Stdrmoden noch starker unterdrickt wer-
den.

[0034] Besonders gute Stérmodenunterdriickung wird
erreicht, wenn das Aspektverhéltnis der effektiven Re-
sonatorflachen der erfindungsgeméanen Bulk-Acoustic-
Wave-Resonatoren zwischen 1:1 und 1:5 liegt, insbe-
sondere zwischen 1:1.5 und 1:3.

[0035] Weisen die effektiven Resonatorflachen der
Bulk-Acoustic-Wave-Resonatoren  unterschiedlichen
Flacheninhalt auf, so wird bevorzugt, dass sich der Fla-
cheninhalt der effektiven Resonatorflaichen um wenig-
stens 5 % voneinander unterscheidet, insbesondere um
wenigstens 10 %. Ganz besonders bevorzugt wird, dass
sich der Flacheninhalt der effektiven Resonatorflachen
um wenigstens 20 % voneinander unterscheidet, insbe-
sondere um wenigstens 50 %.

[0036] Die Bulk-Acoustic-Wave-Filter werden durch
Verschaltung von Bulk-Acoustic-Wave-Resonatoren
hergestellt. Das Prinzip, den Flacheninhalt der effektiven
Resonatorflache, das Aspektverhdltnis der effektiven
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Resonatorflache und/oder den Winkel zwischen den Be-
grenzungslinien der effektiven Resonatorflachen zu va-
riieren, um Stérmoden im Filterresponse zu unterdriik-
ken, lasst sich auf jede Filtertopologie anwenden. Ge-
mafi besonders bevorzugten Ausfiihrungsformen der
vorliegenden Erfindung erfolgt die Verschaltung in Form
eines 1V2-stufigen Leiterfilters, in Form eines 2-stufigen
Leiterfilters, in Form eines 2Vz-stufigen Leiterfilters, in
Form eines 3-stufigen Leiterfilters oderin Form eines 3V2-
stufigen Leiterfilters, wobei 3, 4, 5, 6 oder 7 Bulk-Acou-
stic-Wave-Resonatoren verschaltet werden.

[0037] Ebenfalls bevorzugt wird die Verschaltung der
Bulk-Acoustic-Wave-Resonatoren zu einem Bulk-Acou-
stic-Wave-Filter in Form eines 1-stufigen balanced Fil-
ters, in Form eines 2-stufigen balanced Filters oder in
Form eines 3-stufigen balanced Filters. Es werden in die-
sem Fall 4, 8 oder 12 Bulk-Acoustic-Wave-Resonatoren
verschaltet.

[0038] Die Erfindung wird nachfolgend anhand der Fi-
guren 1 bis 8 ndher dargestellt. Es zeigen:

einen aus dem Stand der Technik bekannten
Bulk-Acoustic-Wave-Resonator;

Fig. 1

einen aus dem Stand der Technik bekannten
Stacked-Crystal-Filter;

Fig. 2

Fig. 3  zwei Ubereinandergelagerte Elektroden und

deren effektive Resonatorflache;

einen aus dem Stand der Technik bekannten
2-stufigen Leiterfilter;

Fig. 4

Fig. 5 einen erfindungsgeméaBen 2-stufigen Leiterfil-
ter aufgebaut aus Bulk-Acoustic-Wave-Reso-
natoren mit unterschiedlichem Flacheninhalt
der effektiven Resonatorflachen;

Fig. 8  einen erfindungsgeméaBen 2-stufigen Leiterfil-
ter aufgebaut aus Bulk-Acoustic-Wave-Reso-
natoren mit unterschiedlichem Aspektverhélt-
nis der effektiven Resonatorflachen;

Fig. 7  Auftragung (schematisch) des Streuparame-
ters von Eingang zu Ausgang (S4»,) gegen die
Frequenz fur einen 3-stufigen Leiterfilter mit 6
identischen quadratischen Einzelresonatoren
(Stand der Technik);

Fig. 8  Auftragung (schematisch) des Streuparame-
ters von Eingang zu Ausgang (S;,) gegen die
Frequenz flr einen 3-stufigen Leiterfilter mit 6
Einzelresonatoren  mit  unterschiedlichen
Aspektverhaltnissen der effektiven Resonator-
flachen (Erfindung).

[0039] Fig. 4 zeigt einen aus dem Stand der Technik
bekannten 2-stufigen Leiterfilter mit 4 gleich groBen qua-
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dratischen Bulk-Acoustic-Wave-Resonatoren, die eine
identische effektive Resonatorflache aufweisen. Die
Stérmoden jedes Einzelresonators treten an den glei-
chen Frequenzstellen aufundsind entsprechendimelek-
trischen Response des Filters zu finden.

[0040] Fig. 5 zeigt einen 2-stufigen Leiterfilter mit 4
Bulk-Acoustic-Wave-Resonatoren mit effektiven Reso-
natorflachen, die unterschiedliche Flacheninhalte auf-
weisen. Jeder Resonator hat unterschiedliche Stérmo-
denfrequenzen. Durch die Verschaltung im Filter kommt
es zu einem Mittelungseffekt, wodurch sich die einzelne
Stdrmode im Filterresponse im Vergleich zu der in Fig.
4 gezeigten Ausfihrungform des Standes der Technik
nicht so stark bemerkbar macht.

[0041] Fig. 6 zeigt einen 2-stufigen Leiterfilter mit 4
Bulk-Acoustic-Wave-Resonatoren mit effektiven Reso-
natorflachen, die zwar gleichen Flacheninhalt, aber un-
terschiedliche Aspektverhéltnisse aufweisen. Das
Aspektverhéltnis beeinflusst die Lage der Stérmoden in
ahnlicher Weise wie bei der in Fig. 5 gezeigten Ausflih-
rungsform, wobei aber gleichzeitig das Impedanzniveau
des Filters unverandert bleibt.

[0042] Die Figuren 7 und 8 zeigen jeweils eine sche-
matische Auftragung des Streuparameters von Eingang
zu Ausgang Sy, in logarithmischer Skala gegen die Fre-
quenz fiir einen 3-stufigen Leiterfilter mit 6 Einzelreso-
natoren. Zur Bestimmung von S;, wurde in bekannter
Weise durch einen Frequenzanalysator die Streumatrix
des Leiterfilters ermittelt.

[0043] In der Fig. 7 ist die Kennlinie eines aus dem
Stand der Technik bekannten Leiterfilters, der aus 6 glei-
chen quadratischen Einzelresonatoren mit identischen
effektiven Resonatorflachen besteht, dargestellt. Die
Kennlinie zeigt ein "Rauschen”" im Passband, das von
spurious modes der Einzelresonatoren verursacht ist.
[0044] In der Fig. 8 ist die Kennlinie eines Leiterfilters
geman der vorliegenden Erfindung dargestellt, der die
gleiche Topologie aufweist wie der Leiterfilter, dessen
Kennlinie in Fig. 7 dargestellt ist, allerdings weisen die
effektiven Resonatorflachen der 6 Einzelresonatoren un-
terschiedliche Aspektverhaltnisse auf. Das Rauschen im
Passband mittelt sich aus der Kurve heraus, da die spu-
rious modes der Einzelresonatoren an verschiedenen
Frequenzpunkten auftreten.

[0045] Ahnliche Ergebnisse liefert ein Vergleich von
einerseits Filtern mit Einzelresonatoren mit quadrati-
schen effektiven Resonatorflachen und andererseits Fil-
tern, bei denen die effektiven Resonatorflachen der Ein-
zelresonatoren nichtrechtwinklige Form aufweisen (Win-
kel zwischen den Begrenzungslinien der effektiven Re-
sonatorflachen der Einzelresonatoren ungleich 90°). Hier
wird ein deutlich geringeres Rauschen im Passband flr
den Filter festgestellt, dessen Einzelresonatoren effekti-
ve Resonatorfldchen mit nicht-rechtwinkliger Form auf-
weisen.

Patentanspriiche
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Patentanspriiche fiir folgende(n) Vertragsstaat(en):
IT

1. Bulk-Acoustic-Wave-Filter umfassend wenigstens
zwei Bulk-Acoustic-Wave-Resonatoren, wobeijeder
Bulk-Acoustic-Wave-Resonator wenigstens eine er-
ste Elektrode (2; 9), eine piezoelektrische Schicht
(8; 10, 11) und eine zweite Elektrode (1; 12, 13) um-
fasst, wobei die erste Elektrode (2; 9) auf einem Sub-
strat (4; 7) angeordnet ist,
dadurch gekennzeichnet, dass
wenigstens zwei der Bulk-Acoustic-Wave-Resona-
toren effektive Resonatorflachen aufweisen, die sich
in Flachenform und/eder Flédcheninhalt unterschei-
den, wobei die effektiven Resonatorfléachen, die sich
jeweils bei einer Projektion der beiden Elektroden
(15, 16) eines Bulk-Acoustic-Wave Resonators in ei-
ne Ebene als der Uiberlappende Bereich der Elektro-
den ergeben, von wenigstens zwei der Bulk-Acou-
stic-Wave-Resonatoren eine nicht-rechtwinklige
Form aufweisen.

2. Bulk-Acoustic-Wave-Filter nach Anspruch 1,

dadurch gekennzeichnet, dass

alle Bulk-Acoustic-Wave-Resonatoren effektive Re-
sonatorflachen aufweisen, die sich in Flachenform
und/oder Flacheninhalt unterscheiden.

3. Bulk-Acoustic-Wave-Filter nach Anspruch 1 oder 2,

dadurch gekennzeichnet, dass

die effektiven Resonatorflaichen von wenigstens
zwei der Bulk-Acoustic-Wave-Resonatoren ein un-
terschiedliches Aspektverhéltnis aufweisen.

4. Bulk-Acoustic-Wave-Filter nach Anspruch 3,

dadurch gekennzeichnet, dass

die effektiven Resonatorflachen aller Bulk-Acoustic-
Wave-Resonatoren unterschiedliche Aspektverhit-
nisse aufweisen.

5. Bulk-Acoustic-Wave-Filter nach Anspruch 1,

dadurch gekennzeichnet, dass

die effektiven Resonatorflachen aller Bulk-Acoustic-
Wave-Resonatoren eine nicht-rechtwinklige Form
aufweisen.

6. Bulk-Acoustic-Wave-Filter nach einem der Anspri-

che 3 bis 5,

dadurch gekennzeichnet, dass

das Aspekt-Verhaltnis der effektiven Resonatorfla-
chen zwischen 1:1 und 1:5 liegt.

7. Bulk-Acoustic-Wave-Filter nach Anspruch 6,

dadurch gekennzeichnet, dass
das Aspekt-Verhaltnis der effektiven Resonatorfla-
chen zwischen 1:1.5 und 1:3 liegt.
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Bulk-Acoustic-Wave-Filter nach einem der vorher-
gehenden Anspriche,

dadurch gekennzeichnet, dass

sich der Flacheninhalt der effektiven Resonatorfla-
chen um wenigstens 5 % voneinander unterschei-
det, insbesondere um wenigstens 10 %.

Bulk-Acoustic-Wave-Filter Anspruch 8,

dadurch gekennzeichnet, dass

sich der Flacheninhalt der effektiven Resonatorfla-
chen um wenigstens 20 % voneinander unterschei-
det, insbesondere um wenigstens 50 %.

Bulk-Acoustic-Wave-Filter nach einem der vorher-
gehenden Anspriiche,

dadurch gekennzeichnet, dass

die Bulk-Acoustic-Wave-Resonatoren in Form eines
1V¥e-stufigen Leiterfilters, in Form eines 2-stufigen
Leiterfilters, in Form eines 2V2-stufigen Leiterfilters,
in Form eines 3-stufigen Leiterfilters oder in Form
eines 3'2-stufigen Leiterfilters verschaltet sind.

Bulk-Acoustic-Wave-Filter nach einem der Anspri-
che 1 bis 9,

dadurch gekennzeichnet, dass

die Bulk-Acoustic-Wave-Resonatorenin Form eines
1-stufigen balanced Filters, in Form eines 2-stufigen
balanced Filters oder in Form eines 3-stufigen ba-
lanced Filters verschaltet sind.

Patentanspriiche fiir folgende(n) Vertragsstaat(en):
DE, FR

Bulk-Acoustic-Wave-Filter umfassend wenigstens
zwei Bulk-Acoustic-Wave-Resonatoren, wobeijeder
Bulk-Acoustic-Wave-Resonator wenigstens eine er-
ste Elektrode (2; 9), eine piezoelektrische Schicht
(3; 10, 11) und eine zweite Elektrode (1; 12, 13) um-
fasst, wobei die erste Elektrode (2; 9) auf einem Sub-
strat (4; 7) angeordnet ist,

dadurch gekennzeichnet, dass

wenigstens zwei der Bulk-Acoustic-Wave-Resona-
toren effektive Resonatorflachen aufweisen, die sich
in Flachenform und Flacheninhalt unterscheiden,
wobei die effektiven Resonatorflachen, die sich je-
weils bei einer Projektion der beiden Elektroden (15,
16) eines Bulk-Acoustic-Wave Resonators in eine
Ebene als der Uberlappende Bereich der Elektroden
ergeben, von wenigstens zwei der Bulk-Acoustic-
Wave-Resonatoren eine nicht-rechtwinklige Form
aufweisen.

Bulk-Acoustic-Wave-Filter nach Anspruch 1,
dadurch gekennzeichnet, dass

alle Bulk-Acoustic-Wave-Resonatoren effektive Re-
sonatorflachen aufweisen, die sich in Flachenform
und/oder Flacheninhalt unterscheiden.
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11.

Bulk-Acoustic-Wave-Filter nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass

die effektiven Resonatorflachen von wenigstens
zwei der Bulk-Acoustic-Wave-Resonatoren ein un-
terschiedliches Aspektverhéltnis aufweisen.

Bulk-Acoustic-Wave-Filter nach Anspruch 3,
dadurch gekennzeichnet, dass

die effektiven Resconatorflachen aller Bulk-Acoustic-
Wave-Resonatoren unterschiedliche Aspektverhalt-
nisse aufweisen.

Bulk-Acoustic-Wave-Filter nach Anspruch 1,
dadurch gekennzeichnet, dass

die effektiven Resonatorflachen aller Bulk-Acoustic-
Wave-Resonatoren eine nicht-rechtwinklige Form
aufweisen.

Bulk-Acoustic-Wave-Filter nach einem der Anspri-
che 3 bis 5,

dadurch gekennzeichnet, dass

das Aspekt-Verhaltnis der effektiven Resonatorfla-
chen zwischen 1:1 und 1:5 liegt.

Bulk-Acoustic-Wave-Filter nach Anspruch 6,
dadurch gekennzeichnet, dass

das Aspekt-Verhaltnis der effektiven Resonatorfla-
chen zwischen 1:1.5 und 1:3 liegt.

Bulk-Acoustic-Wave-Filter nach einem der vorher-
gehenden Anspriiche,

dadurch gekennzeichnet, dass

sich der Flacheninhalt der effektiven Resonatorfla-
chen um wenigstens 5 % voneinander unterschei-
det, insbesondere um wenigstens 10 %.

Bulk-Acoustic-Wave-Filter Anspruch 8,

dadurch gekennzeichnet, dass

sich der Flacheninhalt der effektiven Resonatorfla-
chen um wenigstens 20 % voneinander unterschei-
det, insbesondere um wenigstens 50 %.

Bulk-Acoustic-Wave-Filter nach einem der vorher-
gehenden Anspriiche,

dadurch gekennzeichnet, dass

die Bulk-Acoustic-Wave-Resonatoren in Formeines
1Ve-stufigen Leiterfilters, in Form eines 2-stufigen
Leiterfilters, in Form eines 2'»-stufigen Leiterfilters,
in Form eines 3-stufigen Leiterfilters oder in Form
eines 3¥2-stufigen Leiterfilters verschaltet sind.

Bulk-Acoustic-Wave-Filter nach einem der Anspri-
che 1 bis 9,

dadurch gekennzeichnet, dass

die Bulk-Acoustic-Wave-Resonatoren in Form eines
1-stufigen balanced Filters, in Form eines 2-stufigen
balanced Filters oder in Form eines 3-stufigen ba-
lanced Filters verschaltet sind.
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Claims

Claims for the following Contracting State(s): IT

Bulk acoustic wave filter having at least two bulk
acoustic wave resonators, with each bulk acoustic
wave resonator having at least one first electrode (2;
9), one piezo-electric layer (3, 10, 11) and one sec-
ond electrode (1; 12, 13), with the first electrode (2;
9) being arranged on a substrate (4; 7)
characterized in that

at least two of the bulk acoustic wave resonators
have effective resonator surfaces, which differ in the
surface shape and/or surface content, the effective
resonator surfaces which in each case results as the
overlapping area when the two electrodes (15, 16)
of one bulk acoustic wave resonator are projected
onto one plane, of at least two of the bulk acoustic
wave resonators having a nonrectangular shape.

Bulk acoustic wave filter according to Claim 1,
characterized in that

all the bulk acoustic wave resonators have effective
resonator surfaces which differ in the surface shape
and/or surface content.

Bulk acoustic wave filter according to Claim 1 or 2,
characterized in that

the effective resonator surfaces of at least two of the
bulk acoustic wave resonators have a different as-
pect ratio.

Bulk acoustic wave filter according to Claim 3,
characterized in that

the effective resonator surfaces of all the bulk acous-
tic wave resonators have different aspect ratios.

Bulk acoustic wave filter according to Claim 1,
characterized in that

the effective resonator surfaces of all the bulk acous-
tic wave resonators have a nonrectangular shape.

Bulk acoustic wave filter according to one of Claims
3105,

characterized in that

the aspect ratio of the effective resonator surfaces
is between 1:1 and 1:5.

Bulk acoustic wave filter according to Claim 6,
characterized in that

the aspect ratio of the effective rescnator surfaces
is between 1:1.5 and 1:3.

Bulk acoustic wave filter according to one of the pre-
ceding claims,

characterized in that

the surface contents of effective resonator surfaces
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10.

11.

differ from one another by at least 5%, in particular
by at least 10%.

Bulk acoustic wave filter according to Claim 8,
characterized in that

the surface contents of the effective resonator sur-
faces differ from one another by at least 20%, in par-
ticular by at least 50%.

Bulk acoustic wave filter according to one of the pre-
ceding claims,

characterized in that

the bulk acoustic wave resonators are connected in
the form of a one and a half-stage conductor filter,
inthe form of a two-stage conductor filter, in the form
of atwo and a half-stage conductor filter, in the form
of a three-stage conductor filter or in the form of a
three and a half-stage conductor filter.

Bulk acoustic wave filter according to one of Claims
1t09,

characterized in that

the bulk acoustic wave resonators are connected in
the form of a one-stage balanced filter, in the form
of a two-stage balanced filter, or in the form of a
three-stage balanced filter.

Claims for the following Contracting State(s): DE, FR

Bulk acoustic wave filter having at least two bulk
acoustic wave resonators, with each bulk acoustic
wave resonator having at least one first electrode (2;
9), one piezo-electric layer (3, 10, 11) and one sec-
ond electrode (1; 12, 13), the first electrode (2; 9)
being arranged on a substrate (4; 7)
characterized in that

at least two of the bulk acoustic wave resonators
have effective resonator surfaces, which differ in the
surface shape and surface content, the effective res-
onator surfaces, which resultin each case inthe case
of a projection of the two electrodes (15, 16) of abulk
acoustic wave resonator into a plane as the overlap-
ping region of the electrodes, of at least two of the
bulk acoustic wave resonators having a nonrectan-
gular shape.

Bulk acoustic wave filter according to Claim 1,
characterized in that

all the bulk acoustic wave resonators have effective
resonator surfaces which differ in the surface shape
and/or surface content.

Bulk acoustic wave filter according to Claim 1 or 2,
characterized in that

the effective resonator surfaces of at least two of the
bulk acoustic wave resonators have a different as-
pect ratio.
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Bulk acoustic wave filter according to Claim 3,
characterized in that

the effective resonator surfaces of all the bulk acous-
tic wave resonators have different aspect ratios.

Bulk acoustic wave filter according to Claim 1,
characterized in that

the effective resonator surfaces of all the bulk acous-
tic wave resonators have a nonrectangular shape.

Bulk acoustic wave filter according to one of Claims
3t0 5,

characterized in that

the aspect ratio of the effective resonator surfaces
is between 1:1 and 1:5.

Bulk acoustic wave filter according to Claim 86,
characterized in that

the aspect ratio of the effective rescnator surfaces
is between 1:1.5 and 1:3.

Bulk acoustic wave filter according to one of the pre-
ceding claims,

characterized in that

the surface contents of effective resonator surfaces
differ from one another by at least 5%, in particular
by at least 10%.

Bulk acoustic wave filter according to Claim 8,
characterized in that

the surface contents of the effective resonator sur-
faces differ from one another by at least 20%, in par-
ticular by at least 50%.

Bulk acoustic wave filter according to one of the pre-
ceding claims,

characterized in that

the bulk acoustic wave resonators are connected in
the form of a one and a half-stage conductor filter,
in the form of a two-stage conductor filter, in the form
of a two and a half-stage conductor filter, in the form
of a three-stage conductor filter or in the form of a
three and a half-stage conductor filter.

Bulk acoustic wave filter according to one of Claims
1109,

characterized in that

the bulk acoustic wave resonators are connected in
the form of a one-stage balanced filter, in the form
of a two-stage balanced filter, or in the form of a
three-stage balanced filter

Revendications

Revendications pour I'(les) Etat(s) contractant(s)
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suivani(s): IT

Filtre d’onde acoustique en volume comprenant au
moins deux résonateurs d’onde acoustique en volu-
me chaque résonateur d’onde acoustique en volume
comprenant au moins une premiere électrode (2 ; 9)
une couche (3; 10, 11) piézo-électrique et une
deuxiéme électrode (1; 12, 13), la premiére élec-
trode (2 ; 9) étant disposée sur un substrat (4 ; 7)
caractérisé en ce que

au moins deux des résonateurs d’onde acoustique
en volume ont des surfaces efficaces de résonateur
qui se distinguent par la forme de la surface et/ ou
par le contenu de la surface, les surfaces efficaces
de résonateur qui se présentent respectivement,
dans une projection des deux électrodes (15 ; 16)
d’un résonateur d’'onde acoustique en volume, dans
un plan sous la forme de la partie a chevauchement
des électrodes, d’au moins deux des résonateurs a
onde acoustique en volume ayant une forme qui
n’est pas a angle droit.

Filtre d’onde acoustique en volume suivant la reven-
dication 1,

caractérisé en ce que,

tous les résonateurs d’onde acoustique en volume
ont des surfaces efficaces de résonateur qui se dis-
tinguent par la forme de la surface et/ ou le contenu
de la surface.

Filtre d’onde acoustique en volume suivant la reven-
dication 1 ou 2, caractérisé en ce que les surfaces
efficaces de résonateur d’au moins deux des réso-
nateurs d’onde acoustique en volume ont un rapport
d’aspect différent.

Filtre d’onde acoustique en volume suivant la reven-
dication 3, caractérisé en ce toutes les surfaces
efficaces de résonateur de tous les résonateurs
d’onde acoustique en volume ont des rapports d’as-
pect différents.

Filtre d’onde acoustique en volume suivant la reven-
dication 1, caractérisé en ce les surfaces efficaces
de résonateur de tous les résonateurs d’onde acous-
tique en volume ont une forme qui n’est pas a angle
droit.

Filtre d’onde acoustique en volume suivant la reven-
dication 3 a5, caractérisé en ce le rapport d’aspect
des surfaces efficaces de résonateur est compris
entrel1:1et1:5.

Filtre d’onde acoustique en volume suivant la reven-
dication 6, caractérisé en ce le rapport d’aspectdes
surfaces efficaces de résonateur est compris entre
1:1,5et1:3.
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Filtre d’onde acoustique en volume suivant Fune des
revendications précédentes, caractérisé en ce que
les contenus des surfaces efficaces de résonateur
se distinguent entre eux d’au moins 5 %, notamment
d’au moins 10 %.

Filtre d’onde acoustique en volume suivant la reven-
dication 8, caractérisé en ce que les contenus des
surfaces efficaces de résonateur se distinguent en-
tre eux d’au moins 20 %, notamment d’au moins 50
%.

Filtre d’'onde acoustique en volume suivant les re-
vendications précédentes, caractérisé en ce que
les résonateurs d’onde acoustique en volume sont
céblés sous la forme d’un filtre 2 conducteur a 1 éta-
ge V2, sous la forme d'un filtre a conducteur a deux
étages, sous la forme d’un filtre & conducteur a 2
étages V2, sous la forme d’un filtre & conducteur 2 3
étages ou sous la forme d’un filtre a conducteur a 3
étages V2.

Filtre d’onde acoustique en volume suivant les re-
vendications 1 2 9, caractérisé en ce que les réso-
nateurs d’onde acoustique en volume sont cablés
sous la forme de filtres équilibrés a 1 étage, sous la
forme defiltres équilibrés a 2 étages ou sous la forme
de filtres équilibrés a 3 étages.

Revendications pour I'(les) Etat(s) contractant(s)
suivant(s): DE, FR

Filtre d’onde acoustique en volume comprenant au
moins deux résonateurs d’onde acoustique en volu-
me chaque résonateur d'onde acoustique en volume
comprenant au moins une premiére électrode (2 ; 9)
une couche (8; 10, 11) piézo-électrique et une
deuxieme électrode (1 ; 12, 13), la premiére élec-
trode (2 ; 9) étant disposée sur un substrat (4 ; 7)
caractérisé en ce que

au moins deux des résonateurs d’onde acoustique
en volume ont des surfaces efficaces de résonateur
qui se distinguent par la forme de la surface et par
le contenu de la surface, les surfaces efficaces de
résonateur qui se présentent respectivement, dans
une projection des deux électrodes (15; 16) d'un
résonateur d'onde acoustique en volume, dans un
plan sous la forme de la partie 2 chevauchement des
électrodes, d’au moins deux des résonateurs a2 onde
acoustique en volume ayant une forme qui n’est pas
a angle droit.

Filtre d’onde acoustique en volume suivant la reven-
dication 1,

caractérisé en ce que,

tous les résonateurs d’onde acoustique en volume
ont des surfaces efficaces de résonateur qui se dis-
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11.

tinguent par la forme de la surface et/ ou le contenu
de la surface.

Filtre d’onde acoustique en volume suivant la reven-
dication 1 ou 2, caractérisé en ce que les surfaces
efficaces de résonateur d’au moins deux des réso-
nateurs d’onde acoustique en volume ont un rapport
d’aspect différent.

Filtre d’onde acoustique en volume suivant la reven-
dication 3, caractérisé en ce toutes les surfaces
efficaces de résonateur de tous les résonateurs
d’onde acoustique en volume ont des rapports d’as-
pect différents.

Filtre d’onde acoustique en volume suivant la reven-
dication 1, caractérisé en ce les surfaces efficaces
de résonateur de tous les résonateurs d’onde acous-
tiqgue en volume ont une forme qui n’est pas a angle
droit.

Filtre d’onde acoustique en volume suivant la reven-
dication 3 a 5, caractérisé en ce le rapport d’aspect
des surfaces efficaces de résonateur est compris
entre1:1et1:5.

Filtre d’onde acoustique en volume suivant la reven-
dication 6, caractérisé en ce le rapport d’aspectdes
surfaces efficaces de résonateur est comptis entre
1:1,56et1:3.

Filtre d’'onde acoustique en volume suivant 'une des
revendications précédentes, caractérisé en ce que
les contenus des surfaces efficaces de résonateur
se distinguent entre eux d’au moins 5 %, notamment
d’au moins 10 %.

Filtre d’onde acoustique en volume suivant la reven-
dication 8, caractérisé en ce que les contenus des
surfaces efficaces de résonateur se distinguent en-
tre eux d’au moins 20 %, notamment d’au moins 50
Y.

Filtre d’onde acoustique en volume suivant les re-
vendications précédentes, caractérisé en ce que
les résonateurs d'onde acoustique en volume sont
céblés sous laforme d’un filtre & conducteur a 1 éta-
ge Y%, sous la forme d'un filtre & conducteur a deux
étages, sous la forme d’un filtre & conducteur a 2
étages 1%, sous la forme d’un filtre a4 conducteur &2 3
étages ou sous la forme d’un filtre & conducteur & 3
étages 2.

Filtre d’onde acoustique en volume suivant les re-
vendications 1 & 9, caractérisé en ce que les réso-
nateurs d’onde acoustique en volume sont cablés
sous la forme de filtres équilibrés a 1 étage, sous la
forme defiltres équilibrés a 2 étages ou sous la forme
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de filtres équilibrés a 3 étages.
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foreign countries to ensure that patent rights are not lost prematurely.
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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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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.
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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
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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.
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SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED
SYSTEMS AND METHODS

CROSS-REFERENCE TO RELATED APPLICATIONS INCORPORATED BY
REFERENCE

[0001] The present application claims priority to U.S. Provisional Patent Application
No. 61/218,029, filed June 17, 2009 and titled "SEA LANDING OF SPACE LAUNCH
VEHICLES AND ASSOCIATED SYSTEMS AND METHODS, INCLUDING EN ROUTE
VEHICLE REFURBISHMENT," and U.S. Provisional Patent Application No. 61/187,243,
filed June 15, 2009 and titled "SEA LANDING OF SPACE LAUNCH VEHICLES AND
ASSOCIATED SYSTEMS AND METHODS," both of which are incorporated herein in their
entireties by reference.

[0002] The present application incorporates the subject matter of the following patent
applications in their entireties by reference: U.S. Provisional Patent Application No.
61/155,115, filed February 24, 2009 and titled "ROCKETS WITH DEPLOYABLE FLARE
SURFACES, AND ASSOCIATED SYSTEMS AND METHODS;" U.S. Non-provisional
Patent Application No. 12/712,156, filed February 24, 2010 and titled "LAUNCH
VEHICLES WITH FIXED AND DEPLOYABLE DECELERATION SURFACES, AND/OR
SHAPED FUEL TANKS, AND ASSOCIATED SYSTEMS AND METHODS;" U.S.
Provisional Patent Application No. 61/187,268, filed June 15, 2009 and titled
"BIDIRECTIONAL CONTROL SURFACES FOR USE WITH HIGH SPEED VEHICLES,
AND ASSOCIATED SYSTEMS AND METHODS;" and U.S. Non-provisional Patent
Application No. 12/712,083, filed February 24, 2010 and titled "BIDIRECTIONAL
CONTROL SURFACES FOR USE WITH HIGH SPEED VEHICLES, AND ASSOCIATED
SYSTEMS AND METHODS."
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TECHNICAL FIELD

[0003] The present disclosure relates generally to space launch vehicles and, more
particularly, to systems and methods for landing space launch vehicles at sea, and/or

refurbishing such vehicles en route from a landing site.
BACKGROUND

[0004] Rocket powered launch vehicles have been used for many years to carry
human and non-human payloads into space. Rockets delivered the first humans to the
moon, and have launched many satellites into earth orbit, unmanned space probes, and

supplies and personnel to the orbiting international space station.

[0005] Despite the rapid advances in manned and unmanned space flight, delivering
astronauts, satellites, and other payloads to space continues to be an expensive
proposition. One reason for this is that most conventional launch vehicles are only used
once, and hence are referred to as "expendable launch vehicles" or "ELVs." The
advantages of reusable launch vehicles (RLVs) include the potential of providing low cost

access to space.

[0006] Although NASA's space shuttle is largely reusable, reconditioning the reusable
components is a costly and time consuming process that requires extensive ground based
infrastructure. Moreover, the additional shutile systems required for reentry and landing
reduce the payload capability of the shuttle. As commercial pressures increase, the need
remains for lower-cost access to space for both human and non-human payloads.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 is a schematic diagram illustrating a mission profile of a space launch
vehicle that lands on a sea-going platform in accordance with an embodiment of the

disclosure.

[0008] Figure 2 is a flow diagram illustrating a routine for launching a space launch
vehicle from a land-based or other launch site and landing the space launch vehicle on a
sea-going platform in accordance with an embodiment of the disclosure.
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DETAILED DESCRIPTION

[0009] Certain aspects of the present disclosure are directed generally to vertical
powered landings of reusable launch vehicles on sea-going platforms, and associated
systems and methods. Other aspects of the disclosure relate to refurbishing reusable
launch vehicles en route from a sea-based or other landing site. Certain details are set
forth in the following description and in Figures 1 and 2 to provide a thorough
understanding of various embodiments of the disclosure. Those of ordinary skill in the
relevant art will appreciate, however, that other embodiments having different
configurations, arrangements, and/or components may be practiced without several of the
details described below. In particular, other embodiments of the disclosure may include
additional elements, or may lack one or more of the elements or features described below
with reference to Figures 1 and 2. Moreover, several details describing structures and
processes that are well-known and often associated with space launch vehicles and
launching and landing space launch vehicles are not set forth in the following description
to avoid unnecessarily obscuring the various embodiments of the disclosure.

[0010] In the Figures, identical reference numbers identify identical or at least
generally similar elements. To facilitate the discussion of any particular element, the most
significant digit or digits of any reference number refers to the Figure in which that element
is first introduced. For example, element 110 is first introduced and discussed with
reference to Figure 1.

[0011] Space launch vehicles are typically launched from coastal launch sites along
flight corridors that take them out and over the ocean for much of their trajectory. This
trajectory avoids exposing the public to the potential risks associated with rocket overflight,
and results in the booster stage falling into the water. Water landings, however, make
reuse of the booster stage costly and difficult for a number of reasons. For example, sea
water can be very corrosive to rocket components. Moreover, many of the rocket
components get very hot during use, and quenching these hot components in cold sea
water can result in cracking and other forms of damage. Recovery and reuse of solid
rocket stages after water landings with a parachute is feasible because a solid rocket

34563-8003.US02/LEGAL18334748.1 -3-

Space Exploration Technologies; NEW PETITION
Exhibit 1002
Page 319 of 340



motor is little more than an empty casing after firing. Liquid-fueled rocket stages,
however, are considerably more complex. As a result, few, if any liquid-fueled rocket
stages have been reused after water landings.

[0012] Concepts exist for landing a booster stage on land. These concepts include
landing the booster stage horizontally, like an airplane, or vertically, under its own power or
by parachute or other means. All of these approaches, however, limit operational flexibility
because they require a ground landing site for every launch azimuth and potential
downrange landing area.

[0013] Other concepts have been proposed in which the booster stage restarts its
rocket engines after separation from the upper stage(s), and then flies back to the launch
site. Once at the launch site, the booster stage would either execute a horizontal landing
on a runway or a vertical landing by power or other means, such as a parachute. Both of
these approaches, however, reduce the payload capability to orbit because they require

the rocket to carry a substantial load of propellant to perform the fly-back maneuver.

[0014] Figure 1 is a schematic diagram illustrating a flight profile of a reusable launch
vehicle that performs a vertical powered landing on a sea-going platform in accordance
with an embodiment of the disclosure. In the illustrated embodiment, a multi-stage orbital
launch vehicle 100 includes a first or booster stage 110 and a second or upper stage 130.
The booster stage 110 can include an interstage structure comprising deployable
aerodynamic surfaces 120 positioned toward a forward end 114, and one or more rocket
engines 116 positioned toward an aft end 112. The rocket engines 116 can include, for
example, liquid-fueled rocket engines such as liquid oxygen/hydrogen engines, liquid
oxygen/kerosene or RP-1 engines, etc. In other embodiments, the rocket engines 116
can include solid propellants. As described in greater detail below, the aft end 112 of the
booster stage 110 can also include a plurality of moveable control surfaces 118 (identified
individually as control surfaces 118a, 118b, etc.) for controlling both ascent and descent

trajectories of the booster stage 110.

[0015] Although the upper stage 130 is stacked on top of the booster stage 110 in the
fliustrated embodiment, in other embodiments the launch vehicle 100 and variations
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thereof can have other configurations without departing from the spirit or scope of the
present disclosure. For example, in one embodiment the upper stage 130 and the booster
stage 110 can be positioned side-by-side and attached to each other during ascent with a
suitable separation system. In another embodiment, the two or more booster stages 110
or variations thereof can be positioned around the upper stage 130 in a "strap-on" type
configuration. Accordingly, the present disclosure is not limited to the particular launch

vehicle configuration illustrated in Figure 1.

[0016] In the illustrated embodiment, the launch vehicle 100 takes off from a coastal
or other land-based launch site 140 and then turns out over an ocean 102. In one aspect
of this embodiment, the sea-going platform 150 can include a broadcast station 152 for
communicating its position to the launch vehicle 100 in real-time. This information allows
the launch vehicle 100 and/or the booster stage 110 to continuously check and/or adjust
its flight path to target the platform 150. If the platform 150 is a freely-drifting craft, the
platform 150 can also include a platform position predictor (e.g., a suitable processing
device, memory, and associated computer-executable instructions) that automatically
predicts a future position of the platform 150 based on various existing conditions such as
the strength and direction of the marine current, the strength and direction of the wind, the
present rate and direction of drift, etc. For example, the platform position predictor can be
configured to predict the position of the platform at the expected time of launch vehicle
touchdown. Moreover, the broadcast station 152 can transmit this information to the
launch vehicle 100 and/or the booster stage 110 in real-time, so that the launch vehicle
100 and/or the booster stage 110 can utilize this information to adjust its flight path and
better target the landing location. After high-altitude booster engine cutoff (BECO), the
booster stage 110 separates from the upper stage 130 and continues along a ballistic
trajectory. Upper stage engine or engines 132 (e.g., liquid-fueled engines) can then ignite
and propel the upper stage 130 into a higher trajectory 134 for orbital insertion or other
destinations. As the booster stage 110 reenters the earth's atmosphere, it reorients so
that the aft end 112 is pointing in the direction of motion and glides toward the sea-going
landing platform 150. In ancther embodiment, the booster stage 110 can reenter the
atmosphere nose-first, and then reorient to a tail-first orientation just prior to landing. In
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yet another embodiment, landing rockets and/or a suitable landing gear structure can be
mounted on the forward end 114 of the booster stage 110 so that the booster stage 110
can reenter the atmosphere nose-first, and land in a nose-down orientation.

[0017] | Depending on the particular launch trajectory, the sea-going platform 150 may
be located a hundred or more miles downrange from the coastal launch site 140. As the
booster stage 110 descends toward the sea-going platform 150, the booster stage 110
can adjust its glide path to target the platform 150 based on platform positional data
received from the broadcast station 152. In addition or alternatively, the sea-going
platform 150 can include a submerged or partially submerged propulsion system (having,
e.g., propellers or other propulsive devices) to hold the platform 150 in a predetermined
position or move the platform 150 as needed to adjust for drift and/or changes in booster
trajectory. One or more boats with cables can also be used to hold the platform 150 in
position or move the platform 150 as needed to adjust for drift and/or changes in booster
trajectory.

[0018] As the booster stage 110 descends toward the sea-going platform 150, the
booster stage 110 can control its glide path using the aerodynamic control surfaces 118
positioned on the aft end 112, and/or the deployable control surfaces 120 positioned
toward the forward end 114. In one aspect of this embodiment, the deployable control
surfaces 114 can include aerodynamic surfaces that flare or deploy outwardly in the form
of, e.g., a shuttlecock to create aerodynamic drag aft of the center of gravity (CG) of the
booster stage 110 that helps to stabilize the booster stage 110 in a tail-first orientation. In
another aspect of this embodiment, the moveable aerodynamic control surfaces 118
positioned toward the aft end 112 of the booster 110 can include bidirectional control
surfaces that can control the attitude and/or trajectory of the booster stage 110 during both
ascent when the vehicle 100 is moving in the forward direction and descent when the
booster stage 110 is moving in the aft direction toward the sea-going platform 150.
Accordingly, in one aspect of this embodiment the aerodynamic control surfaces 118 are
bidirectional, supersonic control surfaces. In still further embodiments, a suitable
parachute system can be deployed from, e.g., the forward end 114 of the booster stage
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110 to reduce and/or otherwise control the rate of descent during all or a portion'of the
descent.

[0019] After the booster stage 110 has descended to a suitable position above the
platform 150 (e.g., in some embodiments from about 100,000 feet to about 1,000 feet, or
in other embodiments from about 10,000 feet to about 3,000 feet), it restarts the booster
engines 116 to slow its descent. The booster stage 110 then performs a vertical, powered
landing on the platform 150 at low speed. For example, the booster stage 110 can slow
from a rate of descent of about 60 feet per second to about 1 foot per second or less, and
can touch down on the landing platform 150 using gimbaling of the booster engines 116
and/or attitude control thrusters to control the attitude and/or position of the booster stage
110 during touch down. In one embodiment, the booster stage 110 can touch down on a
suitable shock-absorbing landing gear. In other embodiments, other landing means can
be employed to suitably land the booster stage 110 on the sea-going platform 150 in

accordance with the present disclosure.

[0020] In another embodiment, one or more jet engines (not shown) can be suitably
attached to the aft end 112 or other portion of the booster stage 110 to perform all or a
portion of the vertical landing maneuvers. The jet engines can be started during booster
stage descent, and can be used in combination with, or in place of, restarting the booster
engines 116. Jet engines may be more fuel efficient than the booster engines 116 and, as
a result, may provide more hover time and better control of the booster stage 110 during
landing on the platform 150. In one embodiment, the jet engines can be used in
combination with a suitable parachute system that deploys and decelerates the booster
stage 110 before the jet engines are started.

[0021] In one embodiment, the sea-going platform 150 can be a free-floating, ocean-
going barge with a suitable deck configured for landing and transporting the booster stage
110. In other embodiments, the platform 150 can be part of a more complex vessel, such
as a semi-submersible platform having underwater thrusters to minimize or at least reduce
deck motion and hold a fixed or relatively fixed position. In the barge embodiment, the
sea-going platform 150 can be towed back to the coastal launch site 140 or other port
after landing for reconditioning and/or refurbishment for reuse. In one embodiment, the
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sea-going platform 150 can be towed by a tug or other suitable vessel. In other
embodiments, the sea-going platform 150 can include its own propulsion system to
transport the booster stage 110 back to the launch site 140 or other port.

[0022] There are a number of advantages associated with the embodiments of the
present disclosure described above with reference to Figure 1. For example, recovering
the booster stage 110 by landing on a sea-going platform reduces the costs associated
with launching multi-stage orbital vehicles. Moreover, by performing a vertical powered
landing, the booster stage is recovered in a way that minimizes or at least reduces the
amount of reconditioning necessary for reuse. In addition, embodiments of the disclosure
described above can improve operational flexibility of orbital launch vehicles because the
ocean-going platform 150 can be moved to a different area of the ocean as the mission
launch azimuth and/or downrange landing locations change. Moreover, the ocean-going
platform 150 can even be moved to other parts of the world to support launches from
other sites (e.g., other coastal launch sites). In addition to launching from coastal launch
sites, the launch vehicle 100 can also be launched from sea on an ocean-going platform
or vessel and then landed down range on the ocean-going platform 150. Such
embodiments may be advantageous for equatorial launches from sea-based platforms to
increase payload capability. Alternatively, in other embodiments the launch vehicle 100
can be launched from an ocean-going platform, and then the booster 110 can be

recovered by performing a powered, vertical landing on land.

[0023] The embodiments of the disclosure described above can also increase the
payload capability of the iaunch vehicle 100 by allowing the booster stage 110 to fly the
most efficient, or at least a very efficient trajectory as it reenters the atmosphere and
travels toward the platform 150. The payload capability is increased because no
propellant needs to be retained by the booster stage 110 for flyback to a land-based
landing site. Moreover, the sea-going platform 150 can be positioned in whatever location
the booster stage 110 is predetermined to land after separation of the upper stage 130.
The embodiments disclosed herein can also reduce or eliminate the public safety
concerns associated with reversing the flight trajectory of the booster stage 110 for land-
based landings.
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[0024] The embodiments of the disclosure described above also solve the problem of
how to transport the booster stage 110 back to either the coastal launch site 140 or other
land-based reconditioning facility. More specifically, booster stages of launch vehicles are
typically very large and, as a result, transporting them fully assembled can present
significant logistical challenges and costs. If a booster stage were to land downrange on
land, the problem of transporting the booster stage back to either the launch site or other
reconditioning site would have to be solved, and land-based travel of something as large
as a booster stage is logistically and financially challenging. In contrast, ocean transport is
a cost-effective means of transporting large cargo, such as booster stages, long distances.
The sea-going platform 150 of the present disclosure can be towed back to a harbor near
the launch site and offloaded for reconditioning and reuse relatively inexpensively.

[0025] Although Figure 1 describes an embediment of the disclosure in the context of
recovering a booster stage, the present disclosure can also be applied to recovery of an
orbital reentry vehicle with precision, vertical powered landing capability. One advantage
of this approach is that it would allow the sea-going platform 150 to be positioned in any
ocean area or other body of water (e.g., a sound, lake, etc.) suitable for landing a
reentering vehicle. Moreover, multiple sea-going platforms could be placed around the
world at predetermined locations to provide contingency landing zones if needed for an
aborted mission.

[0026] Figure 2 illustrates a flow routine 200 of a method for launching and landing a
space launch vehicle, e.g., an orbital vehicle, in accordance with an embodiment of the
disclosure. In one aspect of this embodiment, the routine 200 can be implemented by the
launch vehicle 100 described above with reference to Figure 1. In other embodiments, the
routine 200 or portions thereof can be employed by other types of launch vehicles,
including orbital launch vehicles, non-orbital launch vehicles, deep-space and inter-

planetary vehicles, etc.

[0027] In block 202, the routine starts with booster engine ignition and liftoff from a
launch site (e.g., a land-based launch site, such as a coastal launch site). As described
above, in other embodiments the mission can begin with liftoff from a sea-based launch
pad such as a floating platform, barge, ship or other vessel. In block 204, booster engine
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cutoff occurs at a predetermined altitude. In block 206, the upper stage separates from
the booster stage and the upper stage engine or engines are started.

[0028] In block 208, the booster stage reorients as it follows its ballistic trajectory after
upper stage separation. More particularly, the booster stage reorients so that it is traveling
in a tail-first direction. In one embodiment, the reorientation of the booster stage can be
accomplished using deployable aerodynamic surfaces (e.g., flared surfaces) which extend
outwardly from the forward end of the booster stage to create drag aft of the CG of the
booster stage. In other embodiments, thrusters (e.g., rocket thrusters, such as hydrazine
thrusters) can be employed in addition to or instead of aerodynamic control surfaces to
reorient the booster stage. For example, if reorientation of the booster stage occurs in
space where aerodynamic control surfaces are ineffectual, then thrusters can be
employed to reorient the booster stage.

[0029] In block 210, aerodynamic drag and/or control surfaces are deployed prior to
or during reentry of the vehicle into the earth’'s atmosphere. In block 212, the booster
stage reenters the atmosphere and establishes contact with a sea-going landing platform.
Alternatively, the vehicle can establish contact with the sea-going landing platform before
reentry, or it can be in constant contact with the sea-going platform during the entire flight.
In block 214, the booster stage glides or otherwise follows a ballistic trajectory toward the
sea-going landing platform.

[0030] In decision block 216, the routine determines if the glide path of the booster
stage needs to be adjusted to properly position the booster stage over the sea-going
platform. If not, the routine proceeds to block 220 and the booster stage continues gliding
toward the sea-going platform. If glide path adjustment is needed, the routine proceeds to
block 218 and moves the aerodynamic control surfaces to change the glide path of the
booster stage. Alternatively, or in addition to changing the glide path of the booster stage,
the routine can also adjust the position of the landing platform using, e.g., propulsion
systems associated with the landing platform or by towing the platform.

[0031] After adjusting the glide path and/or the position of the landing platform, the
routine proceeds to decision block 222 to determine if the booster stage is suitably
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positioned over the landing platform to prepare for the final stage of landing. If not, the
routine returns to decision block 216 and repeats. Once the vehicle is in a suitable
position over the landing platform to prepare for final landing procedures, the routine
proceeds to block 224 and reignites the booster engines. In block 226, the vehicle
performs a vertical powered landing on the sea-going platform, and the flight portion of the
routine ends.

[0032] In one embodiment, however, the routine 200 can continue in block 228 by
moving the platform and the booster stage back to the launch site or other port for
reconditioning and reuse. In block 230, the booster stage is reconditioned as needed and
installed on a new launch vehicle. From block 230, the routine returns to block 202 and

repeats for the new vehicle.

[0033] In a particular embodiment, the sea-going platform can be positioned in a
manner that improves and/or optimizes the second stage separation of the launch vehicle,
e.g., both the azimuth and distance from the launch pad. For example, in at least some
instances, the ability to move the sea-going platform can broaden the range of available
locations at which the launch booster separates from the rest of the vehicle because the
landing site of the booster is not so tightly constrained. The ability to control the trajectory
of the booster's descent can further broaden the range of available landing sites.

[0034] In any of the foregoing embodiments, once the launch vehicle lands, the
overall process can include additional steps to facilitate quickly returning the launch
vehicle to service. For example, the launch vehicle can be transferred from a relatively
slow-moving sea-going platform to a faster surface ship so as to reduce the time in transit
back to the launch site. In addition to or in lieu of the transfer, the reusable launch vehicle
can be refurbished while it is in transit from the landing site to the launch site. Aspects of
both features are described further below in the context of a launch vehicle recovered at
sea. In other embodiments, particular aspects of these features {(e.g., refurbishing the
launch vehicle en route from the landing site) may be applied to other recovery

arrangements, including land-based recovery.
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[0035] In a particular embodiment, the launch vehicle (e.g., a first stage reusable
booster system or RBS) is immediately and/or autonomously put into a safe state after
landing on the sea-going landing platform and before the processing crew approach the
vehicle. Autonomous safety activities can. include venting the propellant tanks and
pressurant bottles and retracting any aerodynamic surfaces. The vehicle can then be
transferred to a separate, smaller ship for faster return to a coastal launch site or transfer
site. In another embodiment, the vehicle can be secured to the deck of the landing
platform, and the platform can be towed or moved under its own propulsion back to a
coastal launch site or a transfer site. In either case, the vehicle can be moved via a sea
crane (or other suitable device) to secure the vehicle, whether in a vertical or a horizontal
position for ocean transportation, and offloaded onto a truck at the dock for return to a
vehicle processing facility at the launch site.

[0036] While en route and at the vehicle processing facility, the launch vehicle can be
processed for the next launch. Turnaround activities that typically occur prior to each
launch may include maintenance items (if any), cleaning, recharging gaseous presurrant
bottles, recharging electrical batteries, refurbishing thermal protection system materials as
needed, and/or functionally testing pneumatic, avionics and hydraulic subsystems. While
en route or at the vehicle processing facility, the vehicle can be mated to an expendable
upper stage, which can be pre-integrated with the payload and payload fairing. In other
cases, the launch vehicle can be mated directly to a payload module. At periodic

intervals, major maintenance activities such as engine overhaul can also be performed.

[0037] During the foregoing processing activities, if the overall system includes a
single sea-going platform and it is used to transport the vehicle back to the coastal launch
site, then the platform can be repositioned at the landing zone after offloading the vehicle,
ready to land a second vehicle while the first vehicle is in transit back to the launch site. If
the overall system includes two sea-going platforms, then one sea-going platform can
remain in the landing zone between flights while the other returns to the coast. In still
another embodiment, the system can include two launch vehicles, one sea-going landing
platform, and a separate vessel that transports the vehicle from the platform to the launch
site, which also allows one landing platform to remain in the landing zone between flights.
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The separate vessel can include a sea-going vessel or an airborne vessel in particular
embodiments.

[0038] In any of the foregoing embodiments, any suitable aspect of the refurbishment
process can be conducted while the vehicle is in transit, provided, for example, that the
process may be successfully carried out in a marine environment, and is properly
sequenced with subsequent processes.

[0039] From the foregoing, it will be appreciated that specific embodiments of the
invention have been described herein for purposes of illustration, but that various
modifications may be made without deviating from the spirit and scope of the various
embodiments of the invention. For example, although various embodiments of the
present disclosure have been described above in the context of landing a launch vehicle
at sea, in other embodiments the systems and methods described herein can be used to
land a launch vehicle on other bodies of water including, for example, a lake, a gulf,
ocean, sound, or possibly even a large river. Further, while various advantages
associated with certain embodiments of the disclosure have been described above in the
context of those embodiments, other embodiments may also exhibit such advantages, and
not all embodiments need necessarily exhibit such advantages to fall within the scope of

the invention. Accordingly, the invention is not limited, except as by the appended claims.
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CLAIMS

I/We claim:

[c1] 1. A methad for operating a space launch vehicle, the method comprising:
launching the space launch vehicle from earth;
positioning a landing structure in a body of water; and
landing the space launch vehicle on the landing structure in the body of water.

Ic2] 2. The method of claim 1 wherein launching the space launch vehicle from
earth includes launching the space launch vehicle from a launch site on land.

[e3] 3. The method of claim 1 wherein landing the space launch vehicle
includes vertically landing the space launch vehicle on a floating platform in the body of

water.

[c4] 4, The method claim 1 wherein launching the space launch vehicle
includes igniting one or more rocket engines on a booster stage, and wherein landing the
space launch vehicle includes vertically landing the booster stage on the landing structure

in the body of water.

‘[65] 5. The method of claim 1 wherein launching the space launch vehicle
includes launching the vehicle in a nose-first orientation, and wherein the methed further
comprises reorienting the space launch vehicle to a tail-first orientation after launch,
wherein landing the space launch vehicle includes vertically landing the space launch
vehicle on the landing structure in the tail-first orientation.

[c6] 6. The method of claim 1 wherein launching the space launch vehicle
includes launching the vehicle in a nose-first orientation, and wherein the method further
comprises reorienting the space launch vehicle to a tail-first orientation after launch,
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wherein landing the space launch vehicle includes vertically landing the space launch
vehicle on the landing structure in the tail-first orientation while providing thrust from one or

more vehicle engines in a tail-first direction.

[c7] 7. The method of claim 1, further comprising reusing at least a portion of
the space launch vehicle.

[c8] 8. The method of claim 1, further comprising:
transporting the space launch vehicle on the landing structure to a
refurbishment facility;
refurbishing at least a portion of the space launch vehicle at the refurbishment
facility; and
reusing at least a portion of the space launch vehicle after refurbishment.

[c9] 9. The method of claim 1, further comprising transferring a reusable
portion of the space launch vehicle from the landing structure to a transit vessel while the
landing structure remains in the body of water to receive a subsequently launched vehicle.

[e10] 10. The method of claim 1 wherein the space launch vehicle includes a
payload carried on an upper stage mounted to a booster stage, wherein launching the
space launch vehicle from earth includes igniting one or more rocket engines on the
booster stage to launch the space launch vehicle from a launch site on land in a nose-first
orientation, wherein landing the space launch vehicle includes landing the space launch
vehicle on a mobile landing platform in the body of water, and wherein the method further
comprises:
turning off the one or more rocket engines on the booster stage;
separating the upper stage from the booster stage at a predetermined altitude;
reorienting the booster stage to a tail-first orientation;
receiving positional information from the landing platform and controlling a
trajectory of the booster stage as is moves toward the landing platform
in the tail-first orientation based on the positional information; and
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reigniting the one or more rocket engines on the booster stage prior to landing,
wherein landing the space launch vehicle includes vertically landing the
booster stage on the platform in the tail-first orientation while providing
thrust from the reignited one or more rocket engines.

[c11] 11. A method for transporting a payload to space, the method comprising:

coupling the payload to a booster stage of a rocket, the booster stage having a
forward end portion spaced apart from an aft end portion;

position‘ing a floating platform in a body of water;

igniting one or more rocket engines positioned toward the aft end portion of
the booster stage and launching the rocket toward space in a nose-first
orientation;

separating the payload from the booster stage;

after separating, reorienting the booster stage from the nose-first crientation to
a tail-first orientation; and

landing the booster stage on the floating platform in the tail-first orientation.

[c12] 12. The method of claim 11, further comprising:

tuming off the one or more rocket engines positioned toward the aft end
portion of the booster stage before reorienting the booster stage from
the nose-first orientation to the tail-first orientation; and

after reorienting the booster stage, reigniting the one or more rocket engines
positioned toward the aft end portion of the booster stage to decelerate
the booster stage, wherein landing the booster stage includes
performing a powered, vertical landing of the booster stage on the
platform.

[c13] 13. The method of claim 11, further comprising:
turning off the one or more rocket engines and following a ballistic trajectory;
and
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deploying an aerodynamic control surface from the booster stage to facilitate
reorienting the booster stage from the nose-first orientation to a tail-first

orientation.

[c14] 14.  The method of claim 11, further comprising:
turning off the one or more rocket engines and following a ballistic trajectory;
and
deploying one or more flared control surfaces from the forward end portion of
the booster stage to facilitate reorienting the booster stage from the
nose-first orientation to a tail-first orientation.

[c15] 15.  The method of claim 11, further comprising:
turning off the one or more rocket engines; and
operating one or more propulsive thrusters mounted to the booster stage to
facilitate reorienting the booster stage from the nose-first orientation to
a tail-first orientation.

[c16] 16. The method of claim 11, further comprising:

turning off the one or more rocket engines after separating the payload from
the booster stage;

moving an aerodynamic control surface on the booster stage to at least
partially control a flight path of the booster stage toward the platform
based on platform positional information received from the platform;

moving the aerodynamic control surface on the booster stage to at least
partially reorient the booster stage from the nose-first orientation to a
tail-first orientation; and

after reorienting the booster stage, reigniting the one or more rocket engines
positioned toward the aft end portion of the booster stage, wherein
landing the booster stage includes performing a powered, vertical

landing of the booster stage on the platform.
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[e17] 17. A system for providing access to space, the system comprising:

a space launch vehicle;

a launch site;

means for launching the launch vehicle from the launch site a first time;

means for landing at least a portion of the launch vehicle on a structure in a
body of water; and

means for launching at least a portion of the launch vehicle from the launch
site a second time.

[c18] 18. The system of claim 17 wherein the means for landing include means
for vertically landing at least a portion of the space launch vehicle on a floating platform.

[c19] 19.  The system of claim 17 wherein the means for launching include means
for launching the launch vehicle in a nose-first orientation, wherein the system further
comprises means for reorienting the launch vehicle from the nose-first orientation to a tail-
first orientation before landing, and wherein the means for landing include means for

landing in the tail-first orientation.

[c20] 20. The system of claim 19 wherein the space launch vehicle includes one
or more rocket engines, wherein the means for launching include means for igniting the
rocket engines and launching the vehicle in a nose-first orientation, and wherein the
system further comprises:
means for shutting off the rocket engines;
means for reorienting the launch vehicle from the nose-first orientation to a
tail-first orientation before landing; and
means for reigniting one or more of the rocket engines when the launch
vehicle is in the tail-first orientation to decelerate the vehicle, wherein
the means for landing include means for landing in the tail-first
orientation while the one or more rocket engines are thrusting.
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SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED
SYSTEMS AND METHODS

ABSTRACT OF THE DISCLOSURE

Launch vehicle systems and methods for landing and recovering a booster
stage and/or other portions thereof on a platform at sea or on another body of water are
disclosed. In one embodiment, a reusable space launch vehicle is launched from a
coastal launch site in a trajectory over water. After booster engine cutoff and upper stage
separation, the booster stage reenters the earth's atmosphere in a tail-first orientation.
The booster engines are then restarted and the booster stage performs a vertical powered
landing on the deck of a pre-positioned sea-going platform. In one embodiment, bi-
directional aerodynamic control surfaces control the trajectory of the booster stage as it
glides through the earth's atmosphere toward the sea-going platform. The sea-going
platform can broadcast its real-time position to the booster stage so that the booster stage
can compensate for errors in the position of the sea-going platform due to current drift
and/or other factors. After landing, the sea-going platform can be towed by, e.g., a tug, or
it can use its own propulsion system, to transport the booster stage back to the coastal
launch site or other site for reconditioning and reuse. In another embodiment, the booster
stage can be transferred to another vessel for transport. In still further embodiments, the
booster can be refurbished while in transit from a sea-based or other landing site.
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