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(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.
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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
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NOTICE OF ALLOWANCE AND FEE(S) DUE

_ EXAMINER23006 7500 02/04/2014

 

PERKINS COIE LLP — SEA General RODRIGIEZ, VICENTE M
PATENT—SEA
mox 1247

SEATTLE, WA 98111-1247 3545

DATE MAILED: 02/04/2014

APPLICATION NO. FIL1NG DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
 

12/815,306 06/14/2010 Jeffrey P. Bezos 034563-8003US 02 1105
TITLE OF INVENTION: SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND NETHODS

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

$0 $0nonprovisionnl SMALL S480 $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 VVITHDRAVVAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY TIIE 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:

1. 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 entityfees.

II. PART B — FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(U SP’l'O) with your lSSUE FEE and PUBLlCA’l'lON FEE (if required). lf 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 lSSUE 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: 1V_Iail Mail Stop ISSUE FEECommissioner for Patents
PO. Box 1450
Alexandria, Virginia 22313-1 450

or m (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

1arppiopriate. All further coriespondence including the Patent advance ordeis and notification of maintenance fees will be mailed to the current correspondence address asic11ted unless corrected below or directed otherwise in Block 1 by (11) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS” lormaintenance fee notifications

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRhSPONDhNCE ADDRESS (hots: LS: Block 1117f any Change of aimless) paper's. Each additional paper such as an assignment or lormal drawing mustave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
230% 7590 “2/04/20 14 I hereby certify that this Fee(s) Transmittalis being deposited with the United

PERKINS COIE 111.1) - SEA General States Postal Seivice with sufficient postage for first class mailin an envelope
PATENT SEA addressed to the Mail Stop lSSLE FEE address above or being facsimile" transmitted to the USPTO (571) 273-2885, on the date indicated below.
PO. BOX 1247

SEATTLEW11981111217

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

12/8 15,3 06 06/14/2010 Jeffrey P Bezos 034563-80031US 02 1105
TITLE OF INVENTION: SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND NETHODS

    APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV PAID ISSUE TOTAL FEEtS) DUE DATE DUE
 

nonprovisional SMA11I1S4SO $480 (15/05/201 4

RODRIGUEZ, VICENTE M 3645 244- 158900

1. Change of correspondence address or indication of "Fee Address" (37
(1« 1363)

:1 Chan e of conessgimdeuce address (oi Change of CorrespondenceAddress orm PTO/ /12) attached.

:1 "Fee Address' indication (or "Fee Address" Indication formTO/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 01' up to
2 registered patent attorneys or agents. If no name is 3
listed no name will be printed. 

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

LEASE 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 forrecordation as set lorth'in 37(FR 3 ..11 (ompletion ()1 this lorm'Is \101 a substitute lor liling 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) : D Individual D Corporation or other private group entity D Government

 
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

:1 Issue Fee :1 A check is enclosed

:1 Publication Fee (No small entity discount permitted) :1 Payment by credit card. Form PT072038 is attached.
:1 Advance Order - # of Copies :1 The Director is hereby authorized to charge the required fee(s), any deficiency. or credits any \overpayment. to Depos1t Account Number (enclose an extra copy of this form)

1J- . Change in Entity Status (from status indicated above)

:1 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B). issuefee payment in the micro entity amount will not be accepted at the risk of application abandonment.

:1 Applicant asserting small entity status See 37 CFR 1.27 N_OTE: If the application was previously undei 111ic1o entity status, checking this box will be taken
toToa notification of loss of entitlement to micro entity status.

 
] Applicant changing to regular undiscounted l'ee status. NO1h: Checking this box will be taken to be a notilication 01 loss of entitlement to small or microentity status. as applicable.

 NOTE: This form must be si ned in accordance with 37 CFR 1131 and 11331 See 37 CFR 114 for si nature re uirements and certifications. 

  

  
Authorized Signature Date

Typed or printed name Registration No.
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United States Patent and Trademark Office
Addiess: COMMISSIONER FOR PATENTS
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Alexandiiu, Virginia 22313-1450WWW.l\SpLO gov

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

 
 

12/815,306 06/14/2010 Jeffrey P. Bems 03456378003USO2 1105
—

23005 7500 02/04/2014

PERKINS COIE LLP — SEA General RODRTGTTEZ, VICENTE M
PATENT—SEA
mox 1247

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.g0v).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or (571)—272—4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (:PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information froru 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 SC. 122 and 37 CPR 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, US Department of Commerce, I’.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. 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 (PL. 93-579) requires that you be given certain information in connection with your
subruission of the attached forru 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 US. Patent and
Trademark Office may not be able to process and/0r 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 inforrnatiou 011 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 die 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 whoru 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 beearue abandoned or in which the proceedings were terrniuated
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.

. . . ' ' AIA (First Inventor to

Notice Of Allowablllty SEEK}: RODRIGUEZ 3313"” We) Slams
No

-- The MAILING DA TE 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 ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

 

1. IX This communication is responsive to claims filed 12/30/2013: telephone interview of 1/17/2014.

I] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

 

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

3. IX 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

' .igsp_ or send an inquiry to E

 

  

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

Certified copies:

a) I] All b) I] Some *0) I] None of the:

1. El Certified copies of the priority documents have been received.

2. [I Certified copies of the priority documents have been received in Application No._

3. El 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. I] CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.

El including changes required by the attached Examiner’s Amendment/ Comment or in the Office action of
Paper No./Mai| Date .

ldentitying 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. I] 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. IX Notice of References Cited (PTO—892) 5. IX Examiner's Amendment/Comment

2. IXI Information Disclosure Statements (PTO/SB/OB). 6. El Examiner‘s Statement of Reasons for Allowance
Paper No./Mai| Date 12/30/2013 1/16/2014

3. El Examiner's Comment Regarding Requirement for Deposit 7. El Other .
of Biological Material

4. IX Interview Summary (PTO-413),
Paper No./Mai| Date 1-15—14.

 
 

/V. R./ /Rob Swiatek/

Examiner, Art Unit 3645 Primary Examiner, Art Unit 3643
 

  
 

U.S. Patent and Trademark OIIIoe

PTOL-37 (Rev. 08-13) Notice ol Allowability Part of Paper No./Mai| 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-AIA 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:
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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 fonNard

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;
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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.
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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.
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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

to 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 pay/oad 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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Application/Control Number: 12/815,306 Page 9

Art Unit: 3645

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, lsam 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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Application/Control Number: 12/815,306 Page 10

Art Unit: 3645

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.uspt0.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 -272-1 000.

/V. R./ /Rob Swiatek/

Examiner, Art Unit 3645 Primary Examiner, Art Unit 3643

29 January 2014
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OK To ENTER: NR1 AMENDMENTS TO THE CLAIMS

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

/V.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
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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

fonNard 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—felleMng—a ballistic trajectory;—,_deploying one or more flared control

surfaces from the fonivard 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 et-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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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 VEHICLES Examiner: V. M. Rodriguez
AND ASSOCIATED SYSTEMS AND METHODS

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

MS Issue Fee
Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

Madam:

In the Notice of Allowance mailed February 4, 2014, the Examiner allowed claims 2—4, 7-

10, 12-16, 18, 20 and 21. Although applicant agrees with the Examiner's conclusion that these

claims are allowable, applicant notes that the claims may be allowable for reasons other than

those identified by the Examiner.

Dated: February 4, 2014 Respectfully submitted,

By /Stephen E. Arnett/
Stephen E. Arnett

Registration No.: 47,392
PERKINS COIE LLP
PO. Box 1247

Seattle, Washington 98111-1247
(206) 359-8000

(206) 359-7198 (Fax)
Attorney for Applicant
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Filing Date: 14-Jun-2010

. . SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
Title of Invention:

 

METHODS

First Named Inventor/Applicant Name: Jeffrey P. Bezos

Filer: John M.Wechkin/Pau|a Quinanola

Attorney Docket Number: 034563-8003.U502 

Filed as Small Entity 

 Utility under 35 USC 1 1 1 (a) Filing Fees
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Basic Filing:

Pages:

Claims:

Miscellaneous-Filing: 

Petition:
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Extension-of—Time:
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Electronic Acknowledgement Receipt 

EFS ID:

Application Number:

International Application Number:

Confirmation Number:

17936448

12815306

1105
 

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
METHODS

Jeffrey P. Bezos

25096
 

Filer: John M. Wechkin/Paula Quinanola 

Filer Authorized By:
John M. Wechkin

 

 

Attorney Docket Number: 034563-8003.U502

Receipt Date: 16-JAN-2014

Filing Date: 14—JUN-201 0

Time Stamp: 17:00:11

Application Type:

Payment information:

Utility under 35 USC111(a)

 

Submitted with Payment

Payment Type

Payment was successfully received in RAM
RAM confirmation Number

Deposit Account

yes

Credit Card

$90

3829

 

Authorized User 
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Document
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File Size(Bytes)/ Multi Pages
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1 8003U52_IDS_34563.pdf yes 335311971653el0f0lad7dbe845c340153382
0054
 

Multipart Description/PDF files in .zip description 

Document Description Start End

   
 

 

Transmittal Letter 2

Information Disclosure Statement (IDS) Form (SB08) 3

Warnings:

Information:

151847 ‘2 Foreign Reference JP200050860Lfinalpdf no 50aa7fi11r4dmh94rlfiar1519947hdd1618da
9fc83

Warnings: 

Information: 

1143850

3 Foreign Reference JP2002535193_fina|.pdf no 44dclgaMb0‘1cc139003/l (1393433572529951
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Warnings:

Information: 

 

30608

4 Fee Worksheet (SB06) fee—info.pdf no 23(700699a7h9h7e7e7ha7 G79d09419'09d
SCSC‘JS

Warnings: 

Information:

Total Files Size (in bytes)j 1743370

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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 ofan 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/D0/E0/903 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
lfa 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 ofthe International Application Number
and ofthe International Filing Date (Form PCT/R0/1 05) 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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Docket No.: 0345638003U82

(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!

Commissioner for Patents

PO. 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/SBIOB. 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 othenivise closes prosecution

in the application.

34563-8003.USOZILEGAL290480281

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 99 of 340



Application No: 13815308 Docket No.2 GEESifiSSSUfiBUSE

In accordance with 3‘? (KER. § 'iSSt’aKZNii}, Anniicant has not Stibmlii‘et‘} copies

of US. patents and US. patent applicationo. Appiioant submits herewith copies of

foreign patents and non~patont tits-rotors; in accordance with 3? GER. § i.98{a)(2‘,),

This information Disoiomiro Sta‘ternont in not to be construed as a reprosohtation

that: (i) a march has been matte; (it) additional information that may be:- material to the

examination of thio application does not exist; {iii} the inforn‘iation, protoooiss, results and

the hire. reported by third parties are accurate or rambling; or (iv) the cited information is,

or is; considered to her rnateriai to oatontability, in addition: applicant does; not admit

that any encloses: itom of information constitutes prior art to the subject invention and

opecit‘ioeiiiy root‘arves the right to demonstrate that any such reference is not prior git

it is: submitted that the Information Dismiosure Statement i3 in compliance with 37

CPR "1.98 and the Examiner is respeoi‘fuiiy requegtad to contaidertho listod references,

Pieasre charge our credit card in the amount or” $90.90 covering the fee- set forth

in 3? (Jill-“t, § 1.1703). The Director is: hereby autl‘iorized to Charge any deficiency in

the fees flied. assertod to he filed or which should have been filed hearewith (or with any

paper hereafter tiled in this application by this firm) to our {Deposit Account No. 50«D665,

under Order No. hStififiSBGDCiUSZ.

Dated: :Iaring‘ijyfijfinggjg\\\\ Respofiofiufiy Stihinittogi-f’?

   
  

8r.

Stephen {2.

Rogigtration No: 4?,392
PERKINS COEE LLP

PO. Box ‘t24?

Seattle, Washington 981 “i 1:124?

(206) 359-8000

(206) 359‘in98 (Fax)

Attornoy for Applicant

to
I:.’.lSILG‘ZJE.ESF~l_l-?539ii 550133 ‘: 

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 100 of 340



UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTNIENT 0F COMNIERCE
United States Patent and Trademark Ofi'lce
Address: C ORINIISSIONER FOR PATENTS

P O Box 1450
A1exandlia, ViIginia 22313-1450\VW‘V USPLO.g0V

 
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

25096 7590 12/30/2013
pERKINscomLLp. SEA General
PAT] {N'l '-Sl {A RODRIGUEZ, VICENTE M
P.O. B OX 1247

SEATTLE, WA 98111—1247 PAPER NUMBER3045

NOTIFICATION DATE DELIVERY MODE

12/30/2013 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):

patcntprocurcmcnt@pcrkinscoic.001n

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

 _ _ _ _ 12/815,306 BEZOS ET AL.
Applicant-Initiated Interwew Summary Examiner Art Unit

VICENTE RODRIGUEZ 3645   
All participants (applicant, applicant’s representative, PTO personnel):

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

(2) ROB SWIA TEK. (4) .

Date of Interview: 23 December 2013.

Type: IXI Telephonic [I Video Conference
El Personal [copy given to: I] applicant I] applicant‘s representative]

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

Issues Discussed I:|101 I:I112 I:I102 E108 EIOthers
(For each of the checked b0x(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 il‘ 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 grior office action and agreed the finality should be withdrawn.
Discussed salient features of claims 4, 10, 14 and the prior art of record in regards to claim 14; it was agreed that
Brand and Buehler as combined did not read on claim 14 with resgect t0 deg/o Zed 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). It 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, orthe mailing date of this interview summary form, whichever is later, to file a statement of the substance of theinterview

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.

I] Attachment 
/V. R./ lRob SwiateK/
Examiner, Art Unit 3645 Primary Examiner, Art Unit 3643

 
 
U 8. 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 01 Record
A complete written statement as to the substance of any face-tc-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 bythe 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 §t .2 Businessto 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:
—App|ication Number (Series Code and Serial Number)
— Name of applicant
— Name of examiner
, Date of interview

iType 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
— An indication whether an agreement was reached and if so, a description of the general nature ofthe 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 thesubstance 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 ofthe nature of any exhibit shown or any demonstration conducted,
2) an identification ofthe claims discussed,
3) an identification ofthe specific prior art discussed,
4) an identification ofthe 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 ofthe 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 orthrust 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.

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 inten/iew along with the date and the examiner’s initials.
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Docket No.: 0345638003U82

(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

PO. 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 US. 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.

34563-8003.U502/LEGAL27424537.1
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Application No. 12/815,306 Docket No.: 0345638003U82
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.

34563-8003.USOZ/LEGAL27424537.l
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Application No. 12/815,306 Docket No.: 0345638003U82
After Final Office Action of July 29, 2013

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

34563-8003.USOZ/LEGAL27424537.l
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Application No. 12/815,306 Docket No.: 0345638003U82
After Final Office Action of July 29, 2013

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

fonivard 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.USOHLEGAL27424S37.1
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Application No: 12/815,306 Docket No.: 0345638003U32
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

fonrvard 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—fellevAHg—a ballistic trajectory;—,_deploying one or more flared control

surfaces from the fon/vard 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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Application No. 12/815,306 Docket No.: 0345638003USZ
After Final Office Action of July 29, 2013

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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Application No. 12/815,306 Docket No.2 0345638003U82
After Final Office Action of July 29, 2013

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 ettherocket 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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Application No. 12/815,306 Docket No.: 0345638003U82
After Final Office Action of July 29, 2013

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-AIA 35 U.S.C.

§ 103(a) as being unpatentable over US. Patent No. 8,047,472 to Brand et al. ("Brand")

in view of US. 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 US. Patent No. 6,176,451 to

Drymon ("Drymon"); and

(C) Claim 9 was rejected under pre-AIA 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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Application No. 12/815,306 Docket No.: 0345638003US2
After Final Office Action of July 29, 2013

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

34563-8003.USOZ/LEGAL27424537.1
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Application No. 12/815,306 Docket No.: 0345638003U52
After Final Office Action of July 29, 2013

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 theDecember

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

1 0
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Application No. 12/815,306 Docket No.: 0345638003USZ
After Final Office Action of July 29, 2013

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, inter 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

1 1
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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, inter 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, inter 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.

0. 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.

1 2
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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

fonNard 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. 0345638003U82 from which the undersigned is

authorized to draw.

Dated: December 30, 2013 Respectfully submitted,

By
St hen E. Arnett

Registration No.: 47,392
PERKINS COIE LLP

PO. Box 1247

Seattle, Washington 98111-1247

(206) 359-8000

(206) 359-7198 (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

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

US. 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 CFR. § 1.97(c)) or an action that othenrvise closes prosecution

in the application.

34563-8003.USOZ/LEGAL288844I 0.1

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 117 of 340



Application No.: 12/815,306 Docket No.: 0345638003U32

In accordance with 37 C.F.R. § 1.98(a)(2)(ii), Applicant has not submitted copies

of US. patents and US. 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. 0345638003U82.

Dated: December 30, 2013 Respectfu submitted,

By

Stephen E. Arnett

Registration No.: 47,392
PERKINS COIE LLP

PO. Box 1247

Seattle, Washington 98111-1247
(206) 359-8000

(206) 359-7198 (Fax)

Attorney for Applicant
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

12815306

14-Jun-2010

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
METHODS

 

First Named Inventor/Applicant Name:

Filer:

Attorney Docket Number:

Jeffrey P. Bezos

Stephen Arnett/Sarah Arnold

034563-8003.USOZ
 

Filed as Small Entity 

Utility under 35 USC 1 1 1 (a) Filing Fees 

 

 

 

 

 

 Description Fee Code Quantity Amount Sulpjggg; in

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-AppeaIs-and-lnterference:

Post-AIIowance—and-Post—lssuance:

Extension-of—Time:

Extension - 2 months with $0 paid 2252 1 300 300
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Description Fee Code Quantity Amount Sufiggg; in

Miscellaneous:

Submission- Information Disclosure Stmt 2806 1 90 90

Total in USD ($) 390  
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Electronic Acknowledgement Receipt 

EFS ID:

Application Number:

International Application Number:

Confirmation Number:

17784161

12815306

1105
 

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
METHODS

Jeffrey P. Bezos

25096
 

Filer: Stephen Arnett/Sarah Arnold 

Filer Authorized By: Stephen Arnett

 

 

Attorney Docket Number: 034563-8003.U502

Receipt Date: 30-DEC-2013

Filing Date: 14—JUN-201 0

Time Stamp: 19:59:00

Application Type:

Payment information:

Utility under 35 USC111(a)

 

Submitted with Payment

Payment Type

Payment was successfully received in RAM
RAM confirmation Number

Deposit Account

yes

Credit Card

$390

6206

 

Authorized User 

File Listing: 

 
Document

Number Document Descrlptlon 
File Size(Bytes)/ Multi Pages
Message Digest Part /.zip (if appl.)

File Name
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. 1333645
20131230ResptoFIna|OAand|D

5345638003U52.PDF yesaeEBfidQBbdcdll5c4b7b1940913b4fla40e
Saacf

17

Multipart Description/PDF files in .zip description 

Document Description Start End

Transmittal Letter
 

  
Response After Final Action 2

Claims 8

Applicant Arguments/Remarks Made in an Amendment 14

Transmittal Letter 16

Information Disclosure Statement (IDS) Form (SB08) 17 17

 
 

Warnings:

Information: 

 
 

 

 

370038

2 Foreign Reference JP2003239698.PDF no 7a8e3453a193L66Lf5b386e983fL35d8L7293
39H

Warnings:

Information:

32362 ‘3 Fee Worksheet ($306) fee—infopdf no 2

44ed/8fbal52()b()d9fd5f252b9cboce0%da%
e331

Warnings:

Information:

Total Files Size (in bytesg 1736045
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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
lfa 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 ofan 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/D0/E0/903 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
lfa 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 ofthe International Application Number
and of the International Filing Date (Form PCT/R0/1 05) 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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Docket No.

3645

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
METHODS

AMENDMENT TRANSMITTAL LETTER

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

  
  
  

Applicant(s): Bezos et al. 
 

    
 

 

Invention:

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 17 - 20 = o | x
Independent _
Claims 4 ' 4 ' 0 I x
Multiple Dependent Claims (check if applicable) D

, Extension for response within second month
Other fee (please specify). Information Disclosure Statement

TOTAL ADDITIONAL FEE FOR THIS AMENDMENT:

3 Large Entity Small Entity
 
|:] No additional fee is required for this amendment.

I:I Please charge Deposit Account No. in the amount of S

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.

.C ge y additional filing or application processing fees required under 37 C.F.R. § 1.16 and 1.17.
  

  Dated: December 30, 2013

 
  

  
  

 

Steph n E. Arnett
Attorney/Agent Reg. No.: 47,392
PERKINS COlE LLP
PO. Box 1247

Seattle, Washington 98111-1247
206 359-8000

34563-8003.USOZ/LEGAL28884528.1
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PTO/SB/Oe (09711)
Approved tor use through 1/31/2014 OMB 0651-0032

U.S. Patent and Trademark Office‘ U.S DEPARTMENT OF COMMERCE
Under the Pao-rwork Reduction Act at 1995, no oersons are re uIred to res-0nd to a collection of information unless it dis-la s avalId OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 12/815,306 06/14/2010 D To be Mailed

ENTITY: I:I LARGE SMALL El MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

El BASIC FEE , ,

37 CFR 1.16'K ‘ 'Ii‘ or m

[I EXAMINATION FEE , ,
TOTAL CLAIMS ,
37 CFR1.16(i‘ minus 20 = x s =
INDEPENDENT CLAIMS .
37 CFR1.16(h (”mus 3 = X S =

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

EIAPPLICATION SIZE FEE
(37 CFR 116(5))

El MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))
‘ If the difference in column 1 is less than zero. enter “0" in column 2.

APPLICATION AS AMENDED — PART II

(Column 2) (Column 3‘)

CLAIMS HIGHEST
REMAINING NUMBER

12/30/2013 AFTER PREVIOUSLY ADDITIONAL FEE (3;)AMENDMENT PAID FOR
WW“
”6' 17 Minus 20
37 CFR 1.15 h

D Application Size Fee (37 CFR1.16(s))
AMENDMENT

I] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1 16(ji)
TOTAL ADD‘L FEE

(Column 2)

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE ($)AMENDMENT PAID FOR
Total (3‘ CFR . H

(37 CFRI 1501))

I] Application Size Fee (37 CFR 1 16(5))

Minus

AMENDMENT
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1 160))

TOTAL ADD‘L FEE

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

 
This collection of information is required by 37 CFR 1 16 The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, Including gathering,
preparing, and submitting the completed application form to the USPTO. Time Will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, US.
Department of Commerce, PO. 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 DEPARTNIENT 0F COMNIERCE
United States Patent and Trademark Ofi'lce
Address: C ORINIISSIONER FOR PATENTS

P O Box 1450
Alexamhia, ViIginia 22313-1450\VW‘V USPLO.g0V

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

12/815,306 06/14/2010 Jeffrey P. Bezos 34563800311502 1105

25096 7590 07/29/2013
pERKINscomLLp. SEA General
PAT] {N'l '-Sl {A RODRIGUEZ, VICENTE M
P.O. B OX 1247

SEATTLE, WA 98111—1247 PAPER NUMBER3645

NOTIFICATION DATE DELIVERY MODE

07/29/2013 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):

patcntprocurcmcnt@pcrkinscoic.00m

PTOL-90A (Rev. 04/07)

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 134 of 340



 

 

Application No. Applicant(s)
12/815,306 BEZOS ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)

VICENTE RODRIGUEZ 3645 it?“   
-- The MAILING DA TE 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 oftime may be availabie 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 ofthis communication.

- If NO period for repiy is specified above the maximum statutory period will apply and wiII expire SIX (6) MONTHS from the mailing date ofthis communication.
, FaiILIre to repiy within the set or extended period for reply will, by statute, causethe 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)IZ Responsive to communication(s) filed on 04/10/2013.

[I A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2a)IZ| This action is FINAL. 2b)|:l This action is non—final.

3)I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on

_; the restriction requirement and election have been incorporated into this action.

4)|:I 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 Expan‘e Quay/e, 1935 CD. 11, 453 O.G. 213.

Disposition of Claims

5)IZI Claim(s) fl) is/are pending in the application.

5a) Of the above claim(s) 1 and 17is/are withdrawn from consideration.

6 El Claim 8) is/are allowed.
s) 2— 16 and 18-20 is/are rejected.

)_ is/are objected to.

9)I:| 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

htt :,"/\n.'ww,usoto. cvl-etents/i nit event?/0 .t/index.s or send an inquiry to PI-d-tfeedbackfausgto.qov.

 

    

Application Papers

10)I:| The specification is objected to by the Examiner.

11)|Zl The drawing(s) filed on 14 June 2010 is/are: a)IXI accepted or b)I:I 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)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C.§119(a)—(d) or (f).
Certified copies:

a)I:| All b)|:l Some * c)I:| None of the:

1.I:I Certified copies of the priority documents have been received.

2.I:I 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.

 

 

 
Attachmenl(s)

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

2) E Information Disclosure Statement(s) (PTO/SB/OB) 4 l:l Oth _Paper No(s)/Mail Date 4/10/2013 5/2/2013. I er-
U.S. Patent and Trademark Office
3T0L—326 (Rev. 05-13) Office Action Summary Part of Paper No./Mail Date 20130708
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Application/Control Number: 12/815,306 Page 2

Art Unit: 3645

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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Application/Control Number: 12/815,306 Page 3

Art Unit: 3645

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 '3 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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Application/Control Number: 12/815,306 Page 4

Art Unit: 3645

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-AIA 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-AIA 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:

- launching the sgace launch vehicle from earth (C1 :22),

- positioning a landing structure in a body of water; and (05:41-42)
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- 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 (05:37-42).

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 05:37-42).

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
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landing structure to a refurbishment facility (Brand, 08:60 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 (05:42);

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

- separating the payload from the booster stage (CS 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 shutdown ([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 05:42);

- 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

- landing 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:

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

rocket engines (Brand, abstract);

- a launch 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, 05:42), 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 05:42).

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, 05:37), and wherein the means for landing

include means for landing in the tail-first orientation (Brand, 05:37).

Claim 10 is rejected under pre—AIA 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

(01:56-57). 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-AIA 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 CFR1.136(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, lsam 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 -272-1 000.

/V. R./

Examiner, Art Unit 3645

/|SAM 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-380) 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 (383-380) from a retracted position toward an extended position to generate
a damping moment tending to position the vehicle (10) in a base-forward orientation.

Lastupdated:13.03.2013 Worldwide Database 5.8.65. 92p
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INTERNATIONAL SEARCH REPORT Inlnmauonal npplimlinn Nn.
PCT/U597” 55 16

A. CLASSIFICATION ox: SEMECI MA'I'l-‘IEEI
H‘C(fi) .8546 01/62. F423 [0/14. [0/50. l5/0]
US CL . 244/323, 133A, 139, 160

According to lnlemafiona! Palent Cilssification (IPC) or m i-mlh nuh'unal classification and IPC
B. FIELDS SEARCHED

Minimum ducumunlaliun snarchnd (classificazion system followed by classificauon symbuls)

 

U.SI ; 244.023, 129. 138A, [39, 160.164 
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none

Electronic data but. consumed duu'ng tlm inicmntiunal uunrch (name of dam bur, and. when: practimblo, scam]: terms used)nun:

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

 Cuesm‘ c‘mm‘an a! document. wm- indiemim. whm uppropnmc. of an: rulcvunl plsiugca Reimm to claim No.

X US 3,246,864 A (MACK et a1.) 19 April 1966, see entire document. [-3, 7,8,11

if EfE‘E'Isiims&19

Y US 3.903.801 A (SENOSKI) 09 September 1975, see entire 1346, 18 & 19document.

Y US 3,098,445 A (JACKSON) 23 July 1963, see Figures 1 and 2. 5. 6, & 9

A US 1,324,433 A (PHILLIPS. Jr.) 09 December 1919. see Figure 1. i '

A $5 2.840326 A (RICHARDSON et al.) 24 June 1958. see FigureE

 
Further documents are listed in lhe continuation of Box C. El See patent lamily annex. 

Spam-I tuegone. of ciIed docuuunu' '1' later daaum mt puhliahad .Im the mmahonni film}:1 «in: m Prmmynun: and I.“ In mama wuh m: npphahnn hm mud n: undgntand
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and La nut-Huh I1“ publication dal- 0‘ Dflad‘ur ulnhon or oil-m
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23 JANUARY 1998 

Name and mailing addiess of [he ISA/L'sComniniuner nf Palenis and TrademarksHm PCT
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Form PCT/ISA/ZIO (Second shoeiXJuIy l992)1-
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Cimion of dnwmcm, with indication. whale approprjma. of the rein-am passages Relevant to claim No.
 

A US 3,766,490 A (WEIS) 04 December I973. see col. 2. lines 38-
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A US 4,007,505 A (NOWATZKJ) 15 February 1977, see Figure 4.
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Electronic Patent Application Fee Transmittal

Application Number: 12815306

Filing Date: 14-Jun-2010

. . SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
Title of Invention:

 

METHODS

First Named Inventor/Applicant Name: Jeffrey P. Bezos

Filer: John M.Wechkin/Pau|a Quinanola

Attorney Docket Number: 34563.8003U502 

Filed as Small Entity 

 Utility under 35 USC 1 1 1 (a) Filing Fees

 

 

Description Fee Code Quantity Amount sufiggg; in

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing: 

Petition:

Patent-AppeaIs-and-lnterference: 

 
Post-AlIowance—and-Post—lssuance:

Extension-of—Time:
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Description Fee Code Quantity Amount Sufiggg; in

Miscellaneous:

Submission- Information Disclosure Stmt 2806 1 90 90

Total in USD ($) 90  
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Electronic Acknowledgement Receipt 

EFS ID:

Application Number:

International Application Number:

Confirmation Number:

15672489

12815306

1105
 

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
METHODS

Jeffrey P. Bezos

25096
 

Filer: John M. Wechkin/Paula Quinanola 

Filer Authorized By:
John M. Wechkin

 

 

Attorney Docket Number: 34563.8003U502

Receipt Date: 02-MAY-2013

Filing Date: 14—JUN-201 0

Time Stamp: 12:07:57

Application Type:

Payment information:

Utility under 35 USC111(a)

 

Submitted with Payment

Payment Type

Payment was successfully received in RAM
RAM confirmation Number

Deposit Account

yes

Credit Card

$90

9796

 

Authorized User 

File Listing: 

 
Document

Number Document Descrlptlon 
File Size(Bytes)/ Multi Pages
Message Digest Part /.zip (if appl.)

File Name
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271763

1 8003USZ_IDS.pdf yes 3[l1EOEBfaéd0891335(b0f59326cc985cdbl5
Self
 

Multipart Description/PDF files in .zip description 

Document Description Start End

   
 

 

Transmittal Letter 2

Information Disclosure Statement (IDS) Form (SB08) 3

Warnings:

Information:

477646 ‘2 Foreign Reference JP2001501151.pdf no 20r771§h7firla739R7dhfilerx96m7f84afih7e
(M716

Warnings: 

Information: 

 

30606

3 Fee Worksheet (SB06) fee-infopdf no 2333365d048b95ff54d03d293b95fe49’186l
(IE-97

Warnings:

Information:

Total Files Size (in bytes) 780015  

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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
lfa timely submission to enter the national stage ofan 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
lfa 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 ofthe International Application Number
and of the International Filing Date (Form PCT/R0/1 05) 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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Docket No.: 345638003U82

 

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Bezos et al.

Application No.: 12/815,306 Confirmation No.1 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 IIDS!

Commissioner for Patents

PO. 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/OB. 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

US. 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 othen/vise closes prosecution

in the application.
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Docket No.: 345638003USZ

(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

PO. Box 1450

Alexandria, VA 22313-1450

Madam:

INTRODUCTORY COMMENTS

In response to the Office Action dated October10, 2012, please amend the

above-identified US. 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 4—4_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 4—4;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) Themethed—elaim—‘lA 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 4—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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{ Reply to Office Action of October 10, 2012 ~6. (Currently Amended) The method of claim 4—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.

I 7. (Currently Amended) The method of claim 45, further comprising reusing
at least a portion of the space launch vehicle.

’ 8. (Currently Amended) The method of claim 4‘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.

‘ 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 4—iwherein 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

34563-8003tUSOZ/LEGAL24886084.1 4

 

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 184 of 340

 



  

 

 
Application No. 12/815,306 Docket No.: 345638003U82
Reply to Office Action of October 10, 2012

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 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) Ihe—methed—ef—elaim—Hfferrther—eemprisinge—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

fon/vard 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
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. 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

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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17. (Cancelled)

18. (Currently Amended) The system of claim 47—2(_)_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 4—7—flwherein 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, andwherein the means for

landing include means for landing in thetail—first orientation.

20. (Currently Amended) The—system—ef—elaim—‘l—QA 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 orientationrand—wherein—the—system

ferther—eemprisese;

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 US. 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 US. 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 US. 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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I. 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.

ll. 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 Warner, 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 lnt’l 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’l Co. v. Te/ef/ex Inc., 550 US. 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." Id. 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, 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 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 on a 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 at Ins. 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 Brands vehicle by requiring it to

carry both fueland 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 Grassel/i, 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 rejectionsof 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 fonNard 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 wordsof 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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III. 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.

IV. 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

L Account No. 50-0665, under Order No. 345638003USZ from which the undersigned is

authorized to draw.

  Dated: April 10. 2013 ly su mitted, 

  
Stephen E‘ Arnett

Registration No.: 47,392
PERKINS COIE LLP

PO. Box 1247

Seattle, Washington 98111-1247

(206) 359—8000

(206) 359-7198 (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: 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

PO. 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

US. 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 CFR. § 197(0)) or an action that otherwise closes prosecution

in the application.
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Application No.: 12/815,306 Docket No.: 345638003U82

In accordance with 37 C.F.R. § 1.98(a)(2)(ii), Applicant has not submitted copies

of US. patents and US. 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. 345638003U82.

Dated: April 10, 2013 Respectf ubmitted

 
Stephen E. Arnett

Registration No.: 47,392
PERKINS COIE LLP

PO. Box 1247

Seattle, Washington 98111—1247

(206) 359-8000

(206) 359-7198 (Fax)

Attorney for Applicant
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Attorney Docket Number 345638003U32
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U.S. PATENT DOCUMENTS
Document Number
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US-20080078884-A1 04-03-2008 Trabandtet al.
US-20090206204—A1 08-20—2009 Rosen
US-20100327107-A1 12-30—2010 Featherstone

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

Pages, Columns, Lines, Where
Relmrant Passages or Relevant

Figures Appear

  

 

Name of Patentee or

 
 

  
 

   

 
 

 
 

 
 

  

  
 

  
 
 
 

  

 
 

 

  
 

US~5,568,901 10-29—1996 Stiennon
US—5,871,173 02—1 6-1999 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 Rupertetal.
US—6,926,576 08-09-2005 Alway etal.
US-6,929,576 08-16-2005 Armstrong etal.
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the item (book, magazine, journal, serial, symposium, catalog, etc), date, page(s), volume-issue

number(s), publisher, city and/or country where published,

Examiner
 

  
Examiner Date
Si - nature 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.1 Those application(s) which are marked with an stngle 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). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gcv or MPEP 901 04. 3 Enter Office that issued
the document, by the two-letter code (WIPO Standard ST.3). “ For Japanese patent documents. the indication ot the year of the reign of the Emperor must
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Filing Date: 14-Jun-2010

. . SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
Title of Invention:

 

METHODS

First Named Inventor/Applicant Name: Jeffrey P. Bezos

Filer: John M.Wechkin/Pau|a Quinanola

Attorney Docket Number: 34563.8003U502 

Filed as Small Entity 

Utility under 35 USC 1 1 1 (a) Filing Fees 
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Basic Filing:
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New International Application Filed with the USPTO as a Receiving Office
lfa new international application is being filed and the international application includes the necessary components for
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AMENDMENT TRANSMITTAL LETTER

Application No. Filing Date Examiner
12/815,306—Conf. #1105 June 14, 2010 V. M. Rodriguez   

  
  

 Applicant(s): Bezos et al. 

  
 

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
METHODS  

invention:

 

  

 

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) :|

. _ Extension for response within third month 700.00
Other fee (please speCIfy). information Disclosure Statement 9000 J

TOTAL ADDITIONAL FEE FOR THIS AMENDMENT: _I| 1,000.00

: Large Entity Small Entity    

 :I No additional fee is required for this amendment.  
   
  

 
 _ Please charge Deposit Account No. in the amount of $

7 A check in the amount of $ to cover the filing fee is enclosed.

[2 Payment by credit card.  
 

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

as described below.

x Credit any overpayment.

  
  
 

  

   
 
  

 

a ge any ditional filing or application processing fees required under 37 C.F.R. § 1.16 and 1.17.

April 10, 2013 
 
  

 Stephen E. Ar et
Attorney/Agent Reg. No.: 47,392
PERKINS COIE LLP
PO. Box 1247

Seattle, Washington 98111-1247
(206) 359-8000
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Approved for use through 03/31/2013. OMB 0651-0031
US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Pa-erwork Reduction Act of 1995, no aersons are re- uired to resend to a collection of information unless it dis-la s a valid OMB control number

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR1.136(a) 345638003USZ

Application Number 12/815,306-Conf. #1105 Filed June 14, 2010For
SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND METHODS

   
 

 
  Art Unit 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):

  E Small Entity Fee Micro EntitLFee
 

  
 
 

 
  
 

 
 

 

One month (37 CFR 1.17(a)(1)) $200 $100 $50 $

|: Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $

2 Three months (37 CFR1.17(a)(3)) $1,400 $700 $350 $ 700.00

: Four months (37 CFR 1,17(a)(4)) $2,200 $1,100 $550 $

I: Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $
 

 

 —X Applicant asserts small entity status. See 37 CFR 127.

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.

 
 [1|  
  

 

 

A check in the amount of the fee is enclosed.

 
 

Payment by credit card.
 

 
 

The Director has already been authorized to charge fees in this application to a Deposit Account,><JT|><li
  The Director is hereby authorized to charge any deficiency in fees or credit any overpayment, to

Deposit Account Number 50-0665

 

 

 

   
 

 

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.
i am the

  
  

 :l applicant/inventor.

  assignee of record of the entire interest. See 37 CFR 3.71. 37 CFR 3,73(b) statement is enclosed (Form PTO/SB/96). 
  attorney or agent of record. Registration number 47392

 
 

 
 r 7 CFR .34. Registration number 

  April 10, 2013
Date

  Step_hen E. Arnett 9206) 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‘“.  
 

 
forms are submitted.
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Approved tor use through 1/31/2014 OMB 0651-0032

U.S. Patent and Trademark Office‘ U.S DEPARTMENT OF COMMERCE
Under the Pao-rwork Reduction Act at 1995, no oersons are re uIred to res-0nd to a collection of information unless it dis-la s avalId OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 12/815,306 06/14/2010 D To be Mailed

ENTITY: I:I LARGE SMALL El MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

El BASIC FEE , ,

37 CFR 1.16'K ‘ 'Ii‘ or m

[I EXAMINATION FEE , ,
TOTAL CLAIMS ,
37 CFR1.16(i‘ minus 20 = x s =
INDEPENDENT CLAIMS .
37 CFR1.16(h (”mus 3 = X S =

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

EIAPPLICATION SIZE FEE
(37 CFR 116(5))

El MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))
‘ If the difference in column 1 is less than zero. enter “0" in column 2.

APPLICATION AS AMENDED — PART II

(Column 2) (Column 3‘)

CLAIMS HIGHEST
REMAINING NUMBER

04/10/2013 AFTER PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE (3;)AMENDMENT PAID FOR

1.16I 18 Minus 20
37CFR1.16h

I:I Application Size Fee (37 CFR1.16(s))
AMENDMENT

I] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1 16(ji)
TOTAL ADD‘L FEE

(Column 2)

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE ($)AMENDMENT PAID FOR
Total (3‘ CFR . H

(37 CFRI 1501))

I] Application Size Fee (37 CFR 1 16(5))

Minus

AMENDMENT
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1 160))

TOTAL ADD‘L FEE

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

 
This collection of information is required by 37 CFR 1 16 The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, Including gathering,
preparing, and submitting the completed application form to the USPTO. Time Will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, US.
Department of Commerce, PO. 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 Ofi'lce
Address: C ORINIISSIONER FOR PATENTS

P O Box 1450
A1exandlia, ViIginia 22313-1450\VW‘V USPLO.g0V

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

12/815,306 06/14/2010 Jeffrey P. Bezos 34563800311502 1105

25096 7590 10/10/2012
pERKINscmELLp
PAT] {N'l '-Sl {A RODRIGUEZ, VICENTE M
P.O. B OX 1247

SEATTLE, WA 98111—1247 PAPER NUMBER3645

NOTIFICATION DATE 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):

patcntprocurcmcnt@pcrkinscoic.001n

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

 12/815,306 BEZOS ET AL.

Office Action Summary Examiner A” Unit
VICENTE RODRIGUEZ 3645

-- The MAILING DA TE 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 CFR1 136(a). In no event however may a reply be timely filed
after SIX() MONTHS from the mailing date of this communication.

- If NO period for reply Is specified above, the maximum statutory period will apply and WIII 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)|Zl Responsive to communication(s) filed on 14 June 2010.

2a)I:I This action is FINAL. 2b). This action is non-final.

3)I:| An election was made by the applicant in response to a restriction requirement set forth during the interview on

_; the restriction requirement and election have been incorporated into this action.

4)|:| 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 Exparte Quayle, 1935 CD. 11,453 QC. 213.

Disposition of Claims

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

5a) Of the above claim(s)_ is/are withdrawn from consideration.

6)I:l Claim(s)_ is/are allowed.

7)X| Claim(s)_1-20is/are rejected.

8)I:I Claim(s)_ is/are objected to.

9)|:I Claim(s)_ are subject to restriction and/or election requirement.

Application Papers

10)I:I The specification is objected to by the Examiner.

11)|Z The drawing(s) filed on 14 June 2010 is/are: a)IZ accepted or b)I:I 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)I:| The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

 

13)|:| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)I:I All b)I:I Some * c)l:l None of:

1.|:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No._

3.|:I 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) IZI Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper NOISI/Ma" Date._
3) IXI Information Disclosure Statement(s) (PTO/SB/OS) 5) I:I Notice 0f Informal Patent Application

Paper No(s)/Mai| Date 010511' 092210. 6) D Other:
U.S. Patent and Trademark Ottice

PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mai| Date 20120913
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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 (05 :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

(08:60 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 (05:42).

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 (05:9 discloses rotation

occurs during descent of booster), and wherein the means for landing include means for

landing in the tail-first orientation (Fig 5 & 05:38 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 C0,, 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:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

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

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 (05:38 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

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 215 of 340



Application/Control Number: 12/815,306 Page 7

Art Unit: 3645

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]);
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-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 (03:27-29), 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

(01:56-57). 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 spacecraft.

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.uspt0.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.

/V. R./

Examiner, Art Unit 3645

/ISAM ALSOMIRI/

Supervisory Patent Examiner, Art Unit 3645
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

   PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND

THE WRITTEN OPINION OF THE INTERNATIONAL

. SEARCHING AUTHORITY, OR THE DECLARATION

To; STEPHEN AHNETT
PERKINS COIE LLP
P.0. BOX 1247

SEATTLE, WA 981 11-WKETED TO GP;
,Vt wadlme

[3 Follow u

d

  
  

 
  
 

2010 El Abandon (PCT Rule 44.1)  
 

 dhtc ofmailing

(day/month/year) 1 5 D E C 2010

FOR FURTHER ACTION Sec paragraphs I and 4 below

  
    Applicant‘s or agent's file reference

345638003WO

International application No. lntemational filing date

PCT/uszom/oaasss (“MW"WJ’W) 14 June 2010

”PM” BEZOS, Jeffrey

  

  
 

 
The applicant is hereby notified that the intemational search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement 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 Lit nonnally two months from the date of transmittal of the
intemational search report.

Where? Directly to the International Bureau of WIPO. 34 chemin dcs Colombcttcs
I211 Geneva 20, Switzerland, Facsimile No.: MI 22 338 82 70

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

The applicant is hereby notified that no inlernalional search repon will be established and that the declaration under
Article l7(2)(a) to that effect and the written opinion of the Intemational Searching Authority are transmitted herewith.

With regard to any protest against payment of (an) additional fcc(s) under Rule 40.2, the applicant! is notified that:

U the protest together with the decision thereon has been transmitted to the Intemational Bureau together with any
request to fowvard the texts ofboth the protest and the decision thereon to the designated Otfices.

I] 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 comments on an informal basis on the written opinion of the lntemational Searching Authority to the
lntcmational Bureau. The Intemational Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the
priority date, these comments will also be made available to the public.
Shonly after the expiration of IS months from the priority date. the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim. must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.l and 9011133).
Within 19 months from the priority date. but only in respect ofsome designated Offices, a demand for international 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 respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19months.

For details about the applicable time limits. Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the
PCTApplr‘canr 's Guide. National Chapters.

Name and mailing address of the ISA! Authorized officer
Man Stop PCT. Ann: ISA/US -
Commissioner tor Patents Blame R. Copenheaver
P.O. Box 1450, Alexandria. Virginia 22313-1450 PCT Holpdosk: 571-272-4300
Facsimile No. 571-273-3201 Telephone No. PCTosp: 571-27247“

Form PCT/lSA/ZZO (July ZOIO)
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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 PC’l‘llSA/220
345638003W0 ACTION as well as, where applicable, item 5 below.

lntemational application No. lntemationa] filing date (day/manthatear) (Earliest) Priority Date (day/month/year)
PCT/U82010/038553 14 June 2010 15 June 2009

Applicant
BEZOS, Jeilrey

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

 
 

l.
  

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

 

 
the international application in the language in which it was filed.

 
 I: a translation of the international application into which is the language of

a translation fumished for the purposes of international search (Rules 123(3) 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 international application. see Box No. l.  

 2. D Certain claims were found unscarchable (see Box No. ll).  
 El Unity of invention is lacking (see Box No. Ill). 
 
 
 

4. With regard to the title,v

the text is approved as submitted by the applicant.

D 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.  
 

V

M 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 ofmailing 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. 1v

as suggested by the applicant.

D as selected by this Authority, because the applicant failed to suggest a figure.
  

  [:1 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 PCTllSA/Zlfl (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT lntcmationel application No.
POT/USZO1 0J038553

Box No. IV Text ol’thc abstract (Continuation ofltcm 5 of the first sheet)

Launch vehicle systems and methods tor landing and recovering a booster stage and/or other portions thereol on a platlorm at sea or
on another body 01 water are disclosed. In one embodiment, a reusable spade launch vehicle Is launched tram a coastal launch site in
a traiectory over water. Alter booster engine email 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 Iandlng on the deck ol 3
pie-positioned sea-going pletlorm. In one embodiment. bidirectional aerodynamic control surlaces control the trajectory of the booster
stage as it glides through the earth's atmosphere toward the sea-going platlorm. The sea-going plattcn-n can broadcast its real-time
position to the booster stage so that the booster stage can compensate tor errors in the position at the sea-going plattorrn due to
current dritt.

  
 

  
  
  

 
Form PCT"SA/210 (continuation of first sheet (3)) (July 2009)
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A.

INTERNATIONAL SEARCH REPORT

CLASSIFICATION OF SUBJECI‘ MATTER

lPC(8) - B64G 1/00 (2010.01)
USPC - 244/1583

According to lntcmational Patent Classification (lPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - 3546 1/00, 1/40, 1/62 (2010.01)
USPC - 244/1581 158.9. 159.3

International application No.
PCTIU5201 0/038553 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base comultod during the inlemalional search (name of data base and, where practicable. search terms used)
PatBase

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document. with indication. where appropriate. of the relevant passages Relevant to claim No.

US 2007/0012820 A1 (BUEHLER) 18 January 2007 (18.01.2007) entire comment

US 2.807.429 A (HAWKINS Jr at al) 24 September 1957 (24.09.1957) entire document

US 3.286.951 A (KENDALL) 22 November 1966 (22.11.1966) entlre document

US 6.176.451 B‘l (DRYMON) 23 January 2001 (23.01.2001) entire document

US 6.817.580 82 (SMITH) 16 November 2004 (18.11.2004) entire document

D Funher documents are listed in the continuation of Box C. E
Special categories ofcitcd documents:
document defining the general state of the an which is not considered
to be ofparticular relevance
earlier application or patenl but published on or alter the international
filing date
document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or otherspecial reason (as specrfied)
document referring to an oral disclosure. use. exhibition or othermeans

document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion ofthe international search
01 December 2010

Name and mailing address oftlte ISA/US
Mail Stop PCT. Atln: ISA/US. Commissioner tor Patents
P.O. Box 1450. Alexandria, Virginia 22313-1450
Facsimile No. 571-273-3201

«1“
later document published alter the international filing date or riotity
date and not in conflict with the ap human but cited to un erstandthe principle or theory underlying t c invention

document of particular relevance; the claimed invention cannot_be
considered novel or cannot be considered In Involve an inventivestep when the document is taken alone
document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents. such combination
being obvious to a person skilled in the an

“8:" document member of the same patent family

Date of mailing of the intematiunnl search report

15 DEC 2010
Authorized officer:

Blaine Ft. Copenheaver
PCT Helpdeslc 571-272-4300
PCI 05?: 571-272-7774

 
Form PC’I‘IISA/2l0 (second sheet) (July 2009)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

 PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

 
To: STEPHEN AFlNETi'

PERKINS COIE LLP
PO. BOX 1247
SEATI'LE, WA 98111-1247

  
  
 

 
 
 

(PCT Rule 43bis.l)

  
Date of mailing

(day/monIh/year) 1 5 D E C 2010
Applicant's or agent's file reference FOR FURTHER ACTION

345538003WO Sci: paragraph 2 below

lntemational application No. International filing date (day/monrh/year) Priority date (day/monIh/year)
PCT/U32010/038553 14 June 2010 15 June 2009

lntemational Patent Classification (IPC) or both national classification and [PC
IPC(8) - 364G 1/00 (2010.01)
uspc - 244/1539

”PM“ BEZOS, Jeffrey

 
 
 
 

  

  
 

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

X Box No. l Basis ofthe opinion
Box No. II Priority

Box No, Non-establishment ofopinion with regard to novelty, inventive step and industrial applicability

Box No. lV Lack ofunity of invention

Box No. V Reasoned statement under Rule ‘13ch. l(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. Vll Certain defects in the international application

Box No. VIII Certain observations on the international application

FURTHER ACTION

If a demand for intemntional preliminary examination is made. this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“lPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to he the [PEA and the chosen IPEA has notified the lntemational Bureau under Rule 66.tbi.t(b) that written
opinions of this international Searching Authority will not be so considered.
if this opinion is, as provided above. considered to be a written opinion of the lPEA, 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 ofmailing of Form
PCT/ISAIZZD or before the expiration of 22 months from the priority date, whichever expires later.
For further options. see Form PCT/lSA/ZZU.

3. For further details, see notes to Form I’CT/ISA/ZZO.

Name and mailing address of the ISA/US Date of completion of this opinion Authorized officer:
Mail Stop PCT, Ann: ISA/usCommissioner for Patents

Po. Box use, Alexandria. Virginia 22313-1450 01 December 2010 PCT “mesh ““2724“Facsimile No. 571 ~273-3201 PCT OSP: 57I-272-7774
Form PCT/ISA/Z37 (cover sheet) (July 2009)

Blaine Fl. Copenheaver
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WRITTEN OPINION of: THE lntemational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTM52010/038553

Box No. l Basis oi thls opinion

I. With regard to the language, this opinion has been established on the basis of:

m the international application in the language in which it was filed.

D a translation ofthe international application into which is the language of atranslation fumished for the purposes of inlemational search (Rules 12.3(a) and 23. l(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 9] (Rule 43bis.l(a))

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

a. (means)

D on paper

CI
in electronic form

in the international application as filed

together with the international application in electronic form

subsequently to this Authority for the purposes of search

In addition, in the case that more than one version or copy ofa sequence listing has been filed or furnished. the required
statements that the infomtation 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 fumished.

5. Additional comments: 
Form l‘CT/lSA/237 (Box No. 1) (July 2009)
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lntemational application No.WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/U32010/038553

Box 0. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Statement

Novelty (N) Claims
Claims

inventive step (IS) Claims
Claims

industrial applicability (1A) Claims
Claims

2. Citations and explanations:

Claim 1-7. 11-15 and 17-20 lacks an Inventive step under PCT Anicle 33(3) as being obvious over by Buehler modified by Hawkins. Jr. at
at. (hencelonh Hawkins).

Regarding Claim 1. Buehler discloses a method tor operating a space launch vehicle (Fig. 1 and Para. (0055]). the method comprising:
launching the space launch vehicle trom earth (Fig. 1. Para. [0055] and Cl. 19); and landing the space launch vehicle (Fig. 3. Paragraphs
[0073310076] and CI. 20); but tails to explicitly teach ol a method tor operating a space launch vehicle comprising positioning a landing
structure In a body ol water: and landing the space launch vehicle on the landing structure in the body at water. Hawkins. however.
teaches ol a method tor operating a vehicle comprising positioning a landing structure in a body oi water (vessel V. Fig. 1); and landing the
space launch vehicle on the landing structure in the body of water (vertical landing oi A onto V. as represented in Fig. t). It would have
been obvious to one oi ordinary skill in the an at the time at the invention to use the landing on an oflshore platform approach at Hawkins
with the disclosure oi Buehler to enable the salt landing ol a booster rocket tor eventual reuse.

Regarding Claim 2. Buehler rnodllied by Hawkins discloses the method at Claim 1. Buehler lurther teaches at a method wherein
launching the space launch vehicle lrom earth includes launching the space launch vehicle lrorn a launch site on land (Fig. 1. Para. [0019]
and Cl. 20).

Regarding Claim 3. Buehler modified by Hawkins discloses the method ol Claim 1. Buehler lurther teaches at a method wherein
landing the space launch vehicle includes vertically landing the space launch vehicle (Fig. 3. Paragraphs [00731-[007613nd Cl. 20): but
tails to explicitly teach at a method comprising landing a vehicle on a lloating plallorm in a body at water. Hawkins. however. teaches ol a
method comprising landing a vehicle on a lloatlng platform in a body ol water (vertical landing at A onto V. as represented In Fig. 1). It
would have been obvious to one at ordinary skill in the art at the time of the invention to use the landing on an ollshore platlorm approach
at Hawkins with the disclosure oi Buehler to enable the soil landing oi a booster rocket for eventual reuse.

Regarding Claim 4, Buehler moditied by Hawkins discloses the method ol Claim 1. Buehler further teaches at a method wherein
launching the space launch vehicle includes igniting one or more woket engines on a booster stage (a gas trail is evident in Fig. 1 coming
truth the nozzle of lower/booster stage rocket 105, which clearly indicated the ignition ol a rocket engine to achieve till-oil; also Para.
[0023]). and wherein landing the space launch vehicle includes vertically landing the upper stage (Fig. 3. Paragraphs [0073110076] and C1.
20); but tails to explicitly leach ol vertically landing on the landing structure in the body ol water and vertically landing a Master stage. It
would have been obvious to one ol ordinary skill in the art at the time the invention was made to allow a booster stage to be vertically
landed. in the same manner as the vertical landing at the upper stage as per Buehler in Claim 1 above. to enable reuse at 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 at a method lor operating a vehicle comprising landing a space launch vehicle on a landing structure in the
body at water (vertical landing of A onto V. as represented in Fig. 1). It would have been obvious to one at ordinary skill in the an at the
time ol the Invention to use the landing on an ollshore plallorm approach oi Hawkins with the disclosure oi Buehler to enable the soil
landing at a booster rocket lor eventual reuse.

Regarding Claim 5. Buehler moditied by Hawkins discloses the method at Claim 1. Buehler further teaches at a method wherein
launching the space launch vehicle includes launching the vehicle (100) in a nose-first orientation (Fig. 1. Para. [0055] and CI. 19). and
wherein the method further comprises reorienting the space launch vehicle to a tail-first orientation alter launch (Fig. 3, Paragraphs
[0072110076] and Cl. 20). 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 [0074M0076] and Cl. 20).

Regarding Claim 6. Buehler modified by Hawkins discloses the method at Claim 1. Buehler lunher teaches or a method wherein
launching the space launch vehicle Includes launching the vehicle (100) In a nose-first orientation (Fig. 1. Para. [0055] and Cl. 19). and
wherein the method lurther comprises reorienting the space launch vehicle to a tailviirsl orientation alter launch (Fig. 3 and Paragraphs
(00721100761). wherein landing the space launch vehicle includes vertically landing the space launch vehicle on the landing structure in
the tail-iirsl orientation (Fig. 3. Paragraphs [00741—{00761and Cl. 20) while providing thrust (decelerating using rocket thrust when near the
Earth. Fig. 3 and Cl. 20) lrorn one or more vehicle engines (propulsion module 200 with engine nozzles. Paragraphs (00591400611) in a
lail~frrst direction (Fig. 3 and Cl. 20).

Regarding Claim 7. Buehler modified by Hawkins discloses the method at Claim 1. Buehler lunher teaches at a method turther
comprising reusing at least a portion oi the space launch vehicle (reusable upper-stage. CI. 1).

 
Form PCr/iSA/237 (Box No. V) (July 2009)
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  lntcmational application No.
 

WRII I EN OPINION OF THE
INTI-I ATIONAL SEARCHING AUTHORITY

RN PCTIU52010/038553
Supplemental Box

In case the space in any of the preceding boxes is not sufficient.Continuation of:

Regarding Claim 11. Buehler discloses a method lor transporting a payload to space (payload launch Fig. 1 and Para [0033]), the
method comprising: coupling the payload (payload compartment 225 with payload 120. Para. [0059]. are carried in upper stage 110. Fig. 1)
to a booster stage (105) 01 a rocket (100). the booster stage (105) having a lorward end portion spaced apart irom an all end portion (Fig.
1); igniting one or more rocket engines positioned toward the alt end portion oi the booster stage (a gas trail is evident in Fig. 1 coming
lrom the nozzle of lower/booster stage rocket 105. which clearly Indicated the ignition ol a rocket engine to achieve tilt-oil; also Para.
[0023]) and launching the rocket (Fig. 1. Para. [0055] and CI. 19) toward space In a nose-Ilrst orientation (as evident in Fig. 1); separating
the payload from the booster stage (Fig. 1 and Para. [0023]): alter separating. reorientlng the upper stage Irom the nosevlirst orientation to
a tail-first orientation (Fig. 3. Paragraphs [00721-[0075] and Cl. 20); and landing the upper stage in the tall-lirst orientation (Fig. 3.
Paragraphs [00731-[0076] and Cl. 20); but lails to explicitly teach at a method tor operating a space launch vehicle wherein the steps at
reorienting and landing involves the booster stage; and comprising positioning a landing structure In a body at water. and landing the
booster stage on the floating platlorm. Hawkins. however. teaches oi a method lor operating a vehicle comprising positioning a landing
structure in a body at water (vessel V. Fig. 1); and lending a space launch vehicle on a floating plattorm (vertical landing at A onto V. as
represented in Fig. 1). It would have been obvious to one at ordinary skill in the art at the time the invention was made to allow the steps of
rooriontlng and lending to involve a booster stage. rather than an upper stage as per Buehler. to enable rouse 01 a booster stage to reduce
the expense ol launching a payload into space. since rearranging pans 01 an invention only Involves routine skill in the art. It would have
been obvious to one 01 ordinary skill in the art at the time ol the lnventlon to use the landing on an ollshore platlorm approach 01 Hawkins
with the disclosure ol Buehler to enable the sell landing at a booster rocket tor eventual reuse.

Regarding Claim 12. Buehler modified by Hawkins discloses the method 01 Claim 11. Buehler further teaches at a method lunher
comprising: turning oil the one or more rocket engines positioned toward the aft end ponion ol the upper stage belore reorienting the upper
stage irom the nose~lirst orientation to the tail-lirst orientation (Fig. 1 depicts the engines of 110 firing alter 105 is detached. and then
subsequently the engines are oil; also Cl. 20); and after reorienting the upper stage (Fig. 3). relgnlting the one or more rocket engines
positioned toward the alt end portion 01 the upper stage to decelerate the upper stage (part e at Fig. 3. Pare. [0075]). wherein landing the
upper stage includes performing a powered. vertical landing at the upper stage on the platlorm (Fig. 3. Paragraphs [0073140076] and Cl.
20); but tails to explicitly teach at a method wherein the steps of turning oil. reorienting. relgnltlng and landing Involves the booster stage. It
would have been obvious to one 01 ordinary skill in the art at the time the invention was made to allow the steps 01 turning oll. reorienting.
reigniling and lending to Involve a booster stage. rather than an upper stage as per Buehler. to enable reuse at a booster stage to reduce
the expense ol launching a payload into space. since rearranging parts at an invention only Involves routine skill in the an.

Regarding Claim 13. Buehler modified by Hawkins discloses the method at Claim 11. Buehler lurther teaches at a method Iurther
comprising: turning oil the one or more rocket engines (Fig. 1 depicts the engines at 1 10 tiring alter 105 is detached. and then
subsequently the engines are oil; also Cl. 20) and lollowing a ballistic trajectory (Figs. 18.3): and deploying an aerodynamic control surtace
Irom the upper stage (moveablo aerodynamic surlaces. Cl. 18) to lacilllate reorienting the upper stage lrom the nose-first orientation to a
tail-first orientation (Fig. 3): but tails to explicitly teach at a method wherein the steps 01 tumlng oil and reorientlng involves the booster
stage. It would have been obvious to one at ordinary skill in the art at the time the invention was made to allow the steps at turning oil and
reorientlng. to involve 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 at an invention only involves routine skill in the art.

Regarding Claim 14. Buehler modified by Hawkins discloses the method at Claim 11. Buehler further teaches of a method lurther
comprising: tumlng oil the one or more rocket engines (Fig. 1 depicts the engines of 110 firing after 105 is detached. and then
subsequently the engines are 011; also Cl. 20) and lollowing a ballistic trajectory (Figs. 1&3); and deploying one or more flared control
surtaces lrorn the lonrrard end portion at the upper stage (small. moveable aerodynamic surfaces. Para. [0074) and Cl. 18) to lacilltate
reorienting the upper stage irom the nose-first orientation to a talHirsl orientation (Fig. 3); but tails to explicitly teach at a method wherein
the steps 01 tumlng oil and reorienting involves the booster stage. It would have been obvious to one at ordinary skill in the art at the time
the invention was made to allow the steps 01 turning oil and reorientlng. to involve a booster stage. rather than an upper stage as per
Buehler. to enable reuse 01 a booster stage to reduce the expense ol launching a payload into space. since rearranging parts 01 aninvention only involves routine skill in the art.

Regarding Claim 15. Buehler modified by Hawkins discloses the method of Claim 11. Buehler further teaches ol a method lurther
comprising: turning on the one or more rocket engines (Fig. 1 depicts the engines ol 110 tiring alter 105 is detached. and then
subsequently the engines are turned oil: also Cl. 20); and operating one or more propulsive thrusters mounted to the upper stage (ignite
engine module. Para. [0075] and Cl. 5; also decelerallon using rocket thrust. CI. 20) to lacllitate reorientlng the upper stage from the
nose-first orientation to a tail-first orientation (Fig. 3); but tails to explicitly teach at a method wherein the steps at turning on one or more
propulsive thnistars involves thrusters mounted on a booster stage. It would have been obvious to one at ordinary skill in the art at the time
the invention was made to allow the thrusters being turned on to be mounted to a booster stage. rather than an upper stage as per
Buehler. to enable rouse at a booster stage to reduce the expense ol launching a payload into space. since rearranging parts ol aninvention only involves routine skill in the an.

Regarding Claim 17, Buehler discloses a system for providing access to space (Fig. 1 and Cl. 1). the system comprising: a space
launch vehicle (10011051110. Fig. 1); a launch site (Fig. ‘l. Para. [0019] and Cl. 20); means lor launching the launch vehicle (Fig. 1. Para.
[0055] and Cl. 19) irom the launch site a lirst time (lower stage rocket 105 in Fig. 1 allows rocket 100 to be launched as in Fig. 1); means
tor landing at least a portion at the launch vehicle (vertical landing. Fig. 3. Paragraphs [0073}[0076] and Cl. 20): and means for launching
at least a portion at the launch vehicle (Cl. 19) lrorn the launch site a second time (vertical landing ol upper stage in Fig. 3. provides a
reusable upper stage, Claims 1 and 20) and landing the space launch vehicle (Fig. 3. Paragraphs [0073140076] and Cl. 20): but tails to
explicitly teach of a system lor landing at least a portion 01 the launch vehicle on a structure in a body 01 water. Hawkins. however. teaches
at a system for landing at least a portion at a launch vehicle on a structure in a body at water (vertical landing ol A onto V. as represented
in Fig. 1). It would have been obvious to one ol ordinary skill in the art at the time of the invention to use the landing on an ollshore
pletlorm approach ol Hawkins with the disclosure ol Buehler to enable the soft landing 01 a booster rocket tor eventual reuse.
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Supplemental Box
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Continuation of:

Regarding Claim 18. Buehler modified by Hawkins discloses the system of Claim 17. Buehler further teaches ol a system wherein the
means tor landing include means lor vertically landing at least a portion at the space launch vehicle (Fig. 3. Paragraphs [0073H0076l and
Cl. 20); but lalls to explicitly teach at a system wherein the vertical landing is on a floating platiorm. Hawkins, however. teaches of a system
wherein the vertical landing at a vehicle is on a tloaling platiorm (vertical landing ol A onto V. as represented in Fig. 1). It would have been
obvious to one at ordinary skill in the an at the time at the Invention to use the landing on an oiishore platlorm approach at Hawkins with
the disclosure of Buehler to enable the soil landing oi booster rocket ior eventual reuse.

Regarding Claim 19. Buehler modified by Hawkins discloses the system oi Claim 17. Buehler further teaches at a system wherein the
means lor launching include means lor launching the launch vehicle in a noselirst orientation (Fig. t and CI. 19). wherein the system
iunher comprises means lor reorienting the launch vehicle treat the nose-first orientation to a tail-first orientation before landing (Fig. 3.
Paragraphs [0072140076] and Cl. 20). and wherein the means [or landing include means lor landing in the tail-lirst orientation (Fig. 3.
Paragraphs [OO73H0076J and Cl. 20).

Regarding Claim 20. BuehIer modified by Hawkins discloses the system at Claim 19. Buehler lunher teaches ol a system wherein the
space launch vehicle includes one or more rocket engines (nozzle ol rocket engine lor lower stage 105 is evident in Fig. 1. and the engine
tor upper stage 110 is part at propulsion module 200 in Fig. 2b. Para. [0059]). wherein the means for launching include means tor igniting
the rocket engines (a gas trail is evident In Fig. 1 coming lrom the nozzle of Iowerlbooster stage rocket 105, which clearly indicated the
ignition at a rocket engine to achieve tilt-oil: also Para. [0023!) and launching the vehicle in a nose-lirst orientation (Fig. 1 and CI. 19), and
wherein the system lunher comprises: means lor shutting oil the rocket engines (Fig. 1 depicts the engines oi 110 tiring alter 105 is
detached. and then subsequently the engines are cit; also Cl. 20): means tor reorienling the launch vehicle lrom the nose-first orientation
to a tall-first orientation belore landing (Fig. 3. Paragraphs [0073H0076] and Cl. 20); and means for reigniting one or more oi the rocket
engines when the launch vehicle is in the tail-lirst orientation to decelerate the vehicle (Cl. 20). wherein the means tor landing include
means tor landing in the tall-iirst orientation while the one or more rocket engines are thrusting (decelerating using rocket thrust. Fig. 3.
Para. [0075] and CI. 20).

 

Claims 8-9 lack an inventive step under PCT Article 33(3) as being obvious over by Buehler modified by Hawkins. Jr. et at. (henceionh
Hawkins) and Kendall.

Regarding Claim 3. Buehler modified by Hawkins discloses the method oi Claim 1. Buohler lurther teaches ol 8 method comprising
reusing at least a portion ol the space launch vehicle alter relurbishment (reusable upper-stage, Cl. 1); but tells to explicitly teach oi a
method comprising: transporting the space launch vehicle on the landing structure to a relurbishmenl lacility; and relurbishing at least a
portion oi the space launch vehicle at the relurblshment lecility. Kendall. however, teaches 01 method comprising: transporting the space
launch vehicle on the landing sthclure to a relurbishment lacility (lowing the vehicle to a recovery building or area are reduced it towing is
conducted on water. Col. 5. Lns. 30-34): and relurbishing at least a portion of the space launch vehicle at the relurbishment lacillty (The
gm bag 12. heat shield 10 and rocket booster 14 may then be relurbished and re—used. Col. 5. Lns. 39-40). It would have been obvious to
one oi ordinary skill in the art at the time of the invention to use the retrieval and refurbishment approach 01 Kendall with the disclosure oiBuehler to enable the eventual reuse oi the space launch vehicle.

Regarding Claim 9. Buehler modified by Hawkins discloses the method oi Claim 1. Buehler tails to explicitly teach oi a method lunher
comprising translerring a reusable portion oi the space launch vehicle lrom the landing structure to a transit vessel while the landing
structure remains in the body at water to receive a subsequently launched vehicle. Hawkins. however. teaches at a method comprising
translerring a vehicle while the landing structure remains in the body oi water to receive a subsequently launched vehicle (vehicle A in Fig.
l is capable cl taking all lrom vessel V. alter reiueling. while vessel V remains water bound to provide a landing platlorm lor another
vehicle similar to A). In addition. Kendall leeches of a method lurther comprising translerring a reusable ponlon oi the space launch vehicle
(The gas bag 12. heat shield 10 and rocket booster 14 may then be relurbished and reused. Col. 5. Lns. 39-40) lrom the landing structure
to a transit vessel (lowing the vehicle to a recovery building or area are reduced it towing is conducted on water. Col. 5. Lns. 30-34). It
would have been obvious to one oi ordinary skill in the art at the time of the invention to use the floating launch and landing plallorm oi
Hawkins and the retrieval and relurbishment approach at Kendall with the disclosure oi Buehler to enable the eventual reuse ol the spacelaunch vehicle.
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Claims to and 16 lack an inventive step under PCT Article 33(3) as being obvious over by Buehler modilied by Hawkins. Jr. et at.
(hencetorth Hawkins) and Drymon.

Regarding Claim 10. Buohier modiliod by Hawkins discloses the method at Claim 1. Buehler lurther teaches at a method wherein the
space launch vehicle includes a payload carried on an upper stage (payload compartment 225 in upper stage depicted in Flg. 2a: also
Para. [0059]) mounted to a booster stage (twostage redial 100. Fig. 1), wherein launching the space launch vehicle tram earth (Fig. 1.
Para. [0055] and Cl. 19) includes igniting one or more rocket engines on the booster stage (a gas trail ls evident in Fig. 1 coming lrorn the
nozzle of lowerbooster stage rocket 105. which clearly Indicated the Ignition of a rocket engine to achieve tilt-oil; also Para. (00231) to
launch the space launch vehicle train a launch site on land in a nose-first orientation (Fig. 1. Para. [0019] and Cl. 19). and wherein the
method turther comprises: turning oil the one or more rocket engines on the upper stage (Fig. 1 depicts the engines at 110 tiring alter 105
is detached. and then subsequently the engines are oil; also CI. 20); separating the upper stage (1 10) trom the booster stage (105) at a
predetermined altitude (Fig. 1 and Para. [0023]): reorienting the upper stage to a tail-first orientation (Fig. 3. Paragraphs [0072H0076] and
Cl. 20); and reigniting the one or more rocket engines on the upper stage prior to landing (Para. [0075] and Cl. 20). wherein landing the
space launch vehicle includes vertically landing the upper stage on the piattorm in the tail-lirst orientation (as evident in Fig. 3) while
providing thrust lrom the reignited one or more rocket engines (CI. 20); and controlling a trajectory ol the booster stage (Fig. 3) as is moves
toward the landing piattonn in the tail-lirst orientation (control of rocket stag in Fig. 3 is achieved via control system 240 and propulsion
module 220, Para. [0059), corresponding to the guidance and control system in Claims 1. 5 and 9); but tails to explicitly teach pi a method
wherein landing the space launch vehicle includes landing the space launch vehicle on a mobile landing plattorrn in the body ol water;
wherein the steps of turning oll. reorienting. reignlting and landing Involves the booster stage: and receiving positional lnlormation lrorn the
landing platlorm and controlling a trajectory ot the booster stage as is moves toward the landing platform in the tail-first orientation based
on the positional information. Hawkins. however, teaches at a method wherein landing the space launch vehicle includes landing the space
launch vehicle on a mobile landing platlorm in the body at water (vertical landing oi A onto ocean vessel V. as represented in Fig. 1). in
addition. Drymon teaches ot a method comprising receiving positional intorrnatlon item a landing platlorm (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 tilt vehicle 50. Got. 4. Lns. 17-21) and controlling a trajectory at a booster
stage based on the positional inlorrnatlon (Col. 3. Lns. 6414). It would have been obvious to one oi ordinary skill in the art at the time the
invention was made to allow the steps at tuming ott. reorienting. relgniting and landing to involve a booster stage. rather than an upper
stage as per Buehler. to enable reuse oi a booster stage to reduce the expense ol launching a payload into space. since rearranging pans
of an invention only involves routine skill in the art. It would have been obvious to one at ordinary skill in the art at the tints ol the invention
to use the landing on an ollshore platlorrn approach at Hawkins and the ground based communication approach ol Drymon with the
disclosure oi Buehler to enable the soil landing of a booster rocket tor eventual reuse.

Regarding Claim 16. Buehler modilied by Hawkins discloses the method oi Claim 11. Buehier iunher teaches of a method further
comprising: tuming oil the one or more rocket engines alter separating the payload (Fig. 1 depicts the engines ol 110 tiring alter 105 is
detached. and then subsequently the engines are oil; also CI. 20) Irorn the booster stage (105. Fig. 1); moving an aerodynamic control
surlace on the upper stage to at least partially control a flight path at the upper stage toward the platlorm (small. movoable aerodynamic
surfaces. Para. [0074] and Cl. 18); moving the aerodynamic control surlace on the upper stage (small, moveabte aerodynamic surlaces.
Para. [0074] and CI. 18) to at least partially reorient the upper stage Irom the nose-first orientation to a tail-tirst orientation (Fig. 3): and
alter reorienting the upper stage (Fig. 3. Paragraphs (0072110076) and CI. 20). reigniling the one or more rocket engines positioned toward
the alt end portion at the upper stage (part e at Fig. 3, Pam [0075]; Cl. 20). wherein landing the upper stage includes performing a
powered. vertical landing ol the upper stage on the platlorm (vertical landing. Fig. 3. Paragraphs [0075140076] and Cl. 20); but tails to
explicitly teach at a method wherein the steps at turning oll. reorienting. reigniting and landing involves the booster stage: and moving
aerodynamic control surlaces ls based on platlorm positional inlormation received from the platlonn. Drymon. however. teaches at a
method comprising receiving positional intomtation from a landing platlorm to control liight (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 turn used to communicate with the space Iilt vehicle 50. Col. 4. Lns. 17-21). It would have been obvious to one oi ordinary skill in
the art at the time the invention was made to allow the steps ol tuming oil. reorienting, relgniting and landing to involve a booster stage.
rather than an upper stage as per Bushler. to enable reuse of a booster stage to reduce the expense oi 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 ol ordinary skill in the art at
the time at the invention to use the ground based communication approach at Drymon with the disclosure ot Bushier to enable the soft
landing at a booster rocket lor eventual reuse.

   
  
  
  
  
  
  
  
  
  
  

  
 

 
 

  
   

 
 

  
 

 
 

  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 
  

Claims 1-20 meet the criteria set out in PCT Article 33(4). and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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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/generaI/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 0-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

m

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 lice nsee 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.

W

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.: 345638003U82

(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

PO. 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 US. Patent and Trademark

Office records relating to the subject application be changed to reflect this correction.

34563-8003U802/LEGAL19398081.I
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Application N0.: 12/815,306 Docket No.2 345638003U82

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 [3,2010 Respéfgly m' e/ , a

By

Stephen E. Arnett

Registration N0.: 47,392
PERKINS COIE LLP

PO. Box 1247

Seattle, Washington 98111-1247

(206) 359-8000

(206) 359-7198 (Fax)

Attorney for Applicant

 

34563-8003tLl802/LEGALI9398081.] 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 PATENTSPO Box 1450

Alexandria, Virginia 22313-1450WWW usgm gov
APPLICATION FILING or GRP ARF

NIB/[BR 371(c) DTHE UNIT Fl FEE RECD ATTYDOCKETNO TOT CLAIMS IND CLAIMS

 
 

12/815306 06/14/2010 3644 345638003USZ
CONFIRMATION NO.31105

25096 UPDATED FILING RECEIPT
PERKINS COIE LLP

23%;; IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
SEATTLE, WA 98111-1247

Date Maiied: 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 US. 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

It 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 **

page 1 of 3

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 249 of 340



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 US. 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 US. 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 US. 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 US. Government hotline at l-866-999—HALT 0-866-999-4158).

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 USC. 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:

Application Number:

International Application Number:

Confirmation Number:

8638761

12815306

1105

 

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
METHODS

Jeffrey P. Bezos

25096

 

Filer: John M. Wechkin/Paula Quinanola
 

Filer Authorized By:
John M. Wechkin

 

 

Attorney Docket Number: 345638003U52

Receipt Date: is-OCT-2010

Filing Date: 14—JUN-201 0

Time Stamp: 17:33:53

Application Type:

Payment information:

Utility under 35 USC111(a)

 

 

Submitted with Payment no

File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Number Document Descrlptlon Flle Name Message Digest Part /.zip (ifappl.) 

 

168014

1 Request for Corrected Filing Receipt 8003USZRCFR.pdf no 49e6c54b329bdéfle49liauad2'lbc1c2428db
b7e65

Warnings: 

 
Information:
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Total Files Size (in bytes)j 168014

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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
lfa timely submission to enter the national stage ofan 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
lfa 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 ofthe International Application Number
and of the International Filing Date (Form PCT/R0/1 05) 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 UNITED STATES DEPARTMENT OF COM—MERGE
United States Patent and Trademark Office
Address COMMISSIONER FOR PATENTSP O Box 1450

Alexandria, Virginia 2231371450WWW/1.. usgto.go's
APPLICATION FILING or GRPAR

\7UMBER 371(0) DAT]: UNITT TEL FEE RECD ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS

 
 

12/815,306 06/14/2010 3644 527 345638003US2
CONFIRMATION NO.31105

25096 UPDATED FILING RECEIPT
PERKINS COIE LLP

EgEBNJfiEQY |lll|l|l|Il|||||||||lIIILIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlll|l|lll|llllll|lll|
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 US. 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/generaI/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 0-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

m

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 8

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 254 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 lice nsee 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.

W

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 UNITED STATES DEPARTMENT OF COM—MERGE
United States Patent and Trademark Office
Address COMMISSIONER FOR PATENTSF0 Emil-150

Alcxnndriaflil‘gmia 2231371450wwwusgtogov
 
 

 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET N0./TITLE

12/815306 06/14/2010 Jeffrey P‘ Bezos 345638003USZ
CONFIRMATION NO. 1105

25096 POA ACCEPTANCE LETTER
PERKINS COIE LLP

ms milliiinIiiIIILIIIMIIIIIIIIIM11iiIii111111PO. BOX 1247

SEATTLE, WA 98111—1247
Date Mailed: 10/05/2010

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
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Docket No.2 345638003USZ

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Bezos et al.

Application No.2 12/815,306
Confirmation No.2 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

PO. 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 33/08), 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 116(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.USOZ/LEGAL19191888. I

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 257 of 340



Appiioafion No; 12815308 Docket No.: 345638003US’2

this appiica‘tion by this firm) to our Deposit Aegean? No. 506665, under Gide; No.

345638883USZ,

   
Gated: SemembarQE, .2ng Reggaé'é; -,§i;mibii'xiitew“

{. ‘ ,gfflmfim‘_}
83’?” ,5 

Siophen Er Ai‘nett K
Registration No; 41382

PERRWS CQEE LLP‘

RC}, St»: 1247

Seattle, Washington 98111—1224?

{298) 358«8DOD

{285} BSQJKQB (Fax)

Attorney for Appiioam

{0345¢33~m1331:50:.-‘i..1‘;£‘;A.i. £9191 883.}
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Application Data Sheet

Application Information

Application Type::

Subject Matter::

Suggested Group Art Unitzz

CD-ROM or CD-R?::

Sequence submission?:z

Computer Readable Form (CRF)?::

Titlez:

Attorney Docket Number:

Request for Early Publication?::

Request for Non—Publication?::

Small Entity?::

Petition included?::

Secrecy Order in Parent Appl.?::

Applicant Information

Applicant Authority Typezz

Primary Citizenship Country:

Status:

Given Name:

Middle Name:

34563-8003.USOZILEGAL19191647.1

Regular

Utility

3644

None

None

No

SEA LANDING OF SPACE LAUNCH

VEHICLES AND ASSOCIATED SYSTEMS

AND METHODS

345638003U82

No

No

Yes

No

No

Inventor

US

Full Capacity

Jeffrey

P.
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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.USOZ/LEGAL19191647.1

Bezos

Greater Seattle

WA

US

21218 76th Avenue 80.

Kent

WA

98032-2442

Inventor

US

Full Capacity

Gary

Lai

Seattle

WA

US

6532 29th Avenue NE

Seattle

WA

981 15

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.U802/LEGAL191916411

US

Full Capacity

Sean

R.

Findlay

Seattle

WA

US

5304 50th Avenue S.

Seattle

WA

981 18

25096

25096
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Domestic Priority Information

Continui T e::

This Application An application

claiming the benefit
under 35 USC

   Parent A- . Iicationz: Parent Filin- Date:

61/218,029 06/17/2009   
 

  
 

 61/187,243 06/15/2009  An application

claiming the benefit
under 35 USC

 This Application

 
  

 

Foreign Priority Information

Assignee Information

Assignee namez: 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.USDZILEGAL19191647.1
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Declaration for Patent Application mm” °°°"°‘ ”°‘ “mam“:
English Language Declaration “my '3' 59m“

m
1 2i815.308~00nf. #1105 

  
  
  
 
  

  
  

  
  
  

  
  

  

  
  
 

 

  
[I Submitted Submitted after Initial Flllng Date June 14, 2010

With 1.11.1.1 “""Msuwhawum aim——  
  filing 37 CFR 1.16(e)) 

Not Yet Assigned

As a below named Inventor. l hereby declare that:

My residence. mailing address and citizenship are as stated below next to my name.

i believe i 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

E] was filed on 05/14/2010
as United States Application No. or PCT lntemational Application No. 121815.306
and was amended on (if applicable). 

I hereby state that i have reviewed and understand the contents of the above-identified specification.
including the claims. as amended by any amendment referred to above.

i acknowledge the duty to disclose Information which is material to patentablllty as defined in 37 CFR
1.56. including for oontlnuation-In-part applications. material information which became available
between the filing date of the prior application and the National or PCT international filing date of the
continuation-impart application. -

I hereby claim foreign priority benefits under 35 u.s.c. 1 19(eHd) or (t). or 365(b) of any foreign
applicationqs) for patent. Inventor's or plant breeder'e 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.
inventor's or plant breeder's right certificate(s). or any PCT lntemational application having a filing date
before that of the application on which priority is claimed.

Prior Foreign Applicationhz) Prbriiy CertifiedNot Cow
aimed mooted

555E?
(Number) (Country) (Filing Date)

(Nw'nber) (Country) (Filing Date) D D I]

(Number) (Country) (Filing Date) D E]
D Additional prior foreign applications are listed on a supplemental data sheet attached hereto.

Page 1 of 2 “newsman/01mm);
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I 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 thereon.

Full name of solo or first inventor

Jeffrey P. Bezos

WWfix I? .20 a
Greater Seattle. Washington
Citizenship US
Mailing Address

21216 76th Avenue South

Kent. Washington 98032-2442

Full name of second Inventor

Gary Lal

Smut inventor signatu :

Residence

Seattle. Washington

Mailing Address

6532 29th Avenue NE

Seattle. Washington 981 15

Full name of third inventor

Sean R. Findlay

.MI—m‘”a. _.A 1.1 I em
Residence 4’

Seattle. WashingtonCitizenship

Malling Addressus
5304 50th Avenue S.

Seattle. Washington 98118

 
Page 2 of 2 "Laioimwozumn
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PIDIBBIBNH'OB)
Approved tormthrouah 11m". unseen-coed

0.8. Patent and Trademark Ol‘ico: US. DEPARTMENT OF COMMERCE
Unearth“ ~-.--ntReduciionActel1995mmam- - -beoe|eedenotlrdermetbnunleeel - ovaHOMBeoneoImer.

  
ghggiggevolge all previous powers of attorney given in the application identified in the attached statement under
I hereby appoint

E Practitioners associated with the Customer Nunber: 25098OR

B Practitionequaimdbelow(Hmorethentenpatentpractitionersareioboramed.ihenacustomernmnbermustbeused):

es ettomeyte) crepentte) to represent the undersigned before the United Sietee Patent and Trademark Oltice (USP‘I'O) In connection with
any end all patent applications assigned m to lite undeuigmd according to the USPTO mignment records or eeeignrnent documents
attached to this term In eccendenoe with 37 CPR 3.1301).

Please change the correspondence address tor the application identified in the attached statement under 37 CFR 3.730)) to:

Elm address associated with Customer Number. E

Assignee Name and Address:

Blue Origin, LLc
21218 76th Avenue 80.
Kent. Washington 98032-2442

A copy of this term. together with e statemnt under 37 CFR 3.73M (Form PTDJSBM or equivalent) is required to be
tiled in each application In which this term is used. The etatement under 37 CFR 3.73m may be completed by one of
the practitioner; appointed in this term it the appointed practitioner is authorized to act on hehaii of the costume,
and must identity the application In which this Power at Attorney In to be flied.

SIGNATURE oiAuignee otflecord
11icindividtnlw.-.- u. andiitleismppliedbelowieauilwrhcdtoectonbdwlfotthusigneu

"3 Dale'jfit'j. 2010
Telephone . s"? 4/3 7.935;;

m\ Carnal

uses-souusouuseAu"41379.1
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UM2‘.8}- Hi} Rex“

i‘xnpiicanir'ii'atw! Owner:

‘ iéwiian. .-.278’3iani Na:

SE92 Lfif'xiiiiiff3 OF SIT-EAL.-

Biuéa (”high L L...-{Asswhbri ‘ ' 2 . - . . - sir-,nmfiEwi-L"

2‘: anti if‘Ei-L.

23:2 assigrazm (32 3822553112222 the mafia: riuizt. iima 2: m:interns;i «2
{The emmt {by percentage) (22' 51$ nwnershig interest is.

2fsssiurdmc§mjm ': C 2‘" ; ssigrimrii fibrimria sffiuefififliwmimwaszmsadéi}
2222233168 identifier; :‘

' rmw! hem me Haveiicris} “Hive
resumed 62212252 waitedStakes Paimii‘ am:

:13 the '22arm

F mm: L - 8
Tweak) *; 2"33 .‘2 , it : - «stiemark Oii‘mesai
fl-BEEE '

2153

Wansé dam:2mm ' ‘Z- l ‘, *J~ " ‘ - 2 rsisneei':‘2

UNREZ $23 1‘82

{NOTE 5%. swarm-'3 new {My , £3 inns: 2:92.15: (if 3223 mimrmi swignmem demmmnisi) must in: suhmmsd 2:: Assignment
QWESEL‘EE in accordssnae with '3? CW 4:23 C it: Record ii9 easigmzentNE 222.»: n:semi: m‘ 332-:1 U“.‘F‘TD. MP5?" 3223.238»;
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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 80., Kent, Washington 98032-

2442; 6532 29th Avenue NE, Seattle, Washington 98115; and 5304 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 entitled SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED

SYSTEMS AND METHODS (the "Application"), already filed on June 14, 2010, as US.

Application No. 12/815,306.

Blue Origin, LLC, a Limited Liability Company of Washington having its principal

place of business at 21218 76th Avenue 80., Kent, Washington 98032-2442 ("Assignee"),

desires to acquire the entire right. title and interest in and to the lnvention(s) and the

Application, and in and to any patents (collectively, "Patents") that may be granted for the

lnvention(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 lnvention(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

WIWLEMLIWIWJ 1
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may be issued on the lnvention(s) to Assignee. This Assignment may be executed in

counterparts.

/
Jeffrey P. ezos

Date: q " \ 7 "' 10\ D

United States of America )

State of 1526155 6 ngfi'gn ) 55.:
County of )

On this I '7‘rk day of Se fim ‘e—k/ . 7 o \o . 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.

\\\\\“"'"an,” ./Q, I
s gnu“!!! ’0’, blic

.0 N

$9)?” 31 ._ °-"é‘§

WIMSOMEMIBSSOI‘1 t 2
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@—
Gary Lai

Date: SQ‘rQw‘a—c/ . | Zr) l 0

United States of America ‘ )
State of W 48%”ha ) 55.:
County of in. )

On this ‘1 ‘1‘ day of S eflemW . '20 t o , before me
personally came Gag Lai , to me known to be the individual
described in and who executed the foregoing instrument. and acknowledged execution

of the same. b _ If
\ l. I l a . ‘ ,

 

WHSWIEMLIWIII 3
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Sean. nly

o _ .

Date: Qegl l gel ‘»

United States of America )

State of a l i c" 'i’\ )ss.:

County of k .’ D a) )
+5

On this j day of 82$?qu . 20 l 0 . before me
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. M /Q  

WSWUSOMEOAU ISMflT.‘ 4
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Docket No.: 345638003USZ

(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

PO. 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/OB. 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

US patents and US patent applications. Applicant submits herewith copies of foreign

patents and non-patent literature in accordance with 37 CFR 1.98(a)(2).

34563-8003.U802/LEGALI9l8801 I . 1
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Appiieaiien No.2 12i815,305 Becket Nil: 345535003USQ

This Infeimaiien Disciosure Statement is net in be censirued 3e 3 representeiien

that: (i) a search has been made; (ii) eddiiieriai information that may be material Io the

examineiien of {hie aepiiceiien deee net exist; {iii} Ihe infermatien, preteeeie, resuii’e and

the iike renamed I33; Ii‘iii‘d pertiee are aceuraIe or enebiing; er {iv} the {Shed infermatim is,

or is sensidered {e be, material It: pateniabiiiw In addition. appiicant dees net admit

that any enciesed item 0f infei'me‘téon censtituies prim art ta Ihe euiajeei invention and

specifieeéiy reserves; the right :0 ciei'fieneti‘eie that any eiieh reference is not prim? art.

It ie submitiet‘i that the Iniefmetien Dieciesure Statement is in compiiance with 3?

iii??? 1‘38 and the Examiner is; reepeeifuiiy :‘emieeted {e mneider the Iieted referencesv

The Director is hereby auihei‘ized to Charge any deficiency in the fees filed.

eesefied ie be: filed er which sheuid heme been iiieci herewith {er wiiii any pager

hereefier fried in this appéieatien by this firm} In em Beneeii Amount Ne. 5096385 under

Order Ne. 3458238001.:13322.

peggh‘uiiy’ Iiigm‘ eds. ills-item: 3 363?" If} Ree 
 

 
S ephen E. Affiétt

Registratien Ne: 4TV38§£
PERKINS CQIE LL?

Pill. {Sex 1224»?

Seattle, Weehingien Q8‘I "I ‘I «124?
(205) 359—3000

{208) 359n?398 {Fax}

Niamey for Appiieam

 

{'03'5 5&3- -3C‘<§3 E.if}fi2.-'L{:GM¢.I‘J 133“! I i
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PTOISBIOBII (07-09)
Approved for use through oTI31I2012. OMB 0651-0031

US. Patent and Trademark Otfiee; US. DEPARTMENT OF COMMERCE
Under the Paperwork Remaion Act at 1995. no persons are required to mom to a collection of attenuation mines It contains a valid OMB control number.

Substitute tor form tun/PTO 60mph“ If KNOW"

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Use as many sheets as necessary)

FOREIGN PATENT DOCUMENTS

F-- maximum Pam

Hare, John "VTVLs as RTLS Boosters." Selanian Boondocks.
htt:llselenianboondocks.mml2010/06Ivtvls-as-rtls-boostersl accessed June 30 2010 6

 
SI 3 nature Considered

'EXAMINER: Initial lt mteranm considered, whalhar or not citation In in conformance will MPEP 609. Draw Ilne through citatlon If not In confonnance and not
cnmldered. Include copy ol this lorm with next wmmunlcatlnn to applicant. ' CITE NO.: Those applicatlonce) whid'r are marked with an single asterisk (') next
to the Cite No. are not supplied (tuner 37 CFR 1,98tnn2XiID) because that uppilcatlon was filed utter June 30, 2003 or ls available in the IFW. ' Appllcam‘s
unlqua dilation designation number (optional). ’ See Kinds Codes at USPTO Pat-m Documents atWor MPEP 901.04. 3 Enter Office that leased
the doument. by the two-letter code (WIPO Standard St!) ‘ For Japanese pawn! douanmta. the mum at the year at the reign of the Emperor must
prewdetha suialnurmeratmepalmtdomrmnt. ’moldmmntbylneapmpriatesmbola mmmmmom uanlPO Standard STAG it
possibie. 'Awticant is to place a check mart: hem [1 English language Translation I: attached.

34563—8003.U802ILEGAL19188300.1
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Docket No.: 345638003U82

(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

PO. 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.USO7JLEGAL|9I 882681
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Appiicatim Nu: 112l81i‘il388 [Jacket No.1 3455380033.}:32

The Cammiseiener is aim“: autimiiaeci it: change any extension cf time fees at“
1}»

other feee that may be required under of GER § 1.17 fer any paper filed censurientiy

herewith as" in the future, Gr credit any memeymeni, m Depesii Acmum NO. 503335.

Dated: Seatember 23“ngng ”Eeepeci'fuliy eubrrii‘itecii

 
   

i
Bymwww.

Stephen E. 13‘ me

Registration N0: 4mg?
PERKENS COKE, LLP

PLQ. Em: "$34?

Seatfie, Weehingivn 88131424"?
(20%) 359-8890

(2&8) 359-?‘198 (Fax)

fi‘xttemey for Appiieeni

2&33-15.63£91131.‘L.35{?211.E{i3fl.1S?ib‘ko‘?i
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Application Number:

Filing Date:

Title of Invention:

12815306

14-Jun-2010

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
METHODS

Electronic Patent Application Fee Transmittal

 

First Named Inventor/Applicant Name:

Filer:

Attorney Docket Number:

Jeffrey P. Bezos

John M.Wechkin/Stephanie Olson

345638003U52
 

Filed as Small Entity 

Utility under 35 USC 1 1 1 (a) Filing Fees 

 

 

   
 

 

 

Description Fee Code Quantity Amount Sullajggg; in

Basic Filing:

Utility filing Fee (Electronicfiling) 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:
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Description Fee Code Quantity Amount Sufiggg; in

Patent-Appeals-ancl-lnterference:

Post-AlIowance—and-Post—lssuance:

Extension-of—Time:

Extension -1 month with $0 paid 2251 1 65 65

Miscellaneous:

Total in USD (5) 592
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Electronic Acknowledgement Receipt 

EFS ID:

Application Number:

International Application Number:

Confirmation Number:

8476242

12815306

1105
 

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

SEA LANDING OF SPACE LAUNCH VEHICLES AND ASSOCIATED SYSTEMS AND
METHODS

Jeffrey P. Bezos

25096
 

Filer: John M. Wechkin/Stephanie Olson 

Filer Authorized By:
John M. Wechkin

 

 

Attorney Docket Number: 345638003U52

Receipt Date: 22-SEP-2010

Filing Date: i4—JUN-201 0

Time Stamp: 17:15:27

Application Type:

Payment information:

Utility under 35 USC111(a)

 

Submitted with Payment

Payment Type

Payment was successfully received in RAM
RAM confirmation Number

Deposit Account

yes

Electronic Funds Transfer

$592

3604

 

Authorized User 

File Listing: 

 
Document

Number Document Descrlptlon 
File Size(Bytes)/ Multi Pages
Message Digest Part /.zip (if appl.)

File Name
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1383673

2010_09_22_ResptoMP.pdf yes 21aae3d60710db2304161040814d62902065
864436

Multipart Description/PDF files in .zip description 

Document Description Start End

Applicant Response to Pre-Exam Formalities Notice
 

Fee Worksheet (PTO-875)

Extension of Time
 

Application Data Sheet (11J>

 

  
 

 

 

  
 

Oath or Declaration filed 0

Power of Attorney 11 ‘1

Assignee showing of ownership per 37 CFR 3.73(b). 12 6

Transmittal Letter 17 8

Information Disclosure Statement (IDS) Filed (SB/08) 19 ’9

Authorization for Extension ofTime all replies 20 21

Warnings:

Information:

38986 ‘2 Fee Worksheet (PTO-875) fee-info.pdf no 27b77c2531bcél06fe6135d1a60e14dcbee1
390:

Warnings:

Information:

Total Files Size (in bytes) 1422659 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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
lfa 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 ofan 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/D0/E0/903 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
lfa 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 ofthe International Application Number
and of the International Filing Date (Form PCT/R0/1 05) 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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BULK ACOUSTIC WAVE FILTER

Publication number: DE10058339 (A1)
Fuhlicotlon date: 200236-06

Inventor“): AIGNER ROBERT [DE]; MARKSTEINER STEPHAN [DE]:
NESSLER WINFRIED [DE]: ELBRECHT LUEDER [DE] +

Applicant“): INFINEON TECHNOLOGIES Ao [DE] +
classification:

- International: H03H9/02,‘ H03H9/58; HOJHQ/Gfl; H03H9I00: H03H9l02:
(lPC1-7): H03H3IOZ: H03H9/25; H03H9l64

- European: HOSHQI‘OZB: HOSHQISBFZS: H03H9I60L
Application number: DEZOOO1058339 20001124
Priority number“): DE20001056339 20001124

Abstract of DE 10058339 (A1)
The invention relates to bulk acoustic wave filters
comprising at least two bulk acoustic wave
resonators. each oi these comprising at least one
first electrode. a piezoelectric layer and a second
electrode. At least two of the bulk acoustic wave
resonators have efiective resonator surfaces which
differ in their smfaua form and/or surface content.
The inventive design of the bulk acoustic wave
resonators enables optimal suppression of
interlerenoe modes without Influencing the
impedance level of the filter.

Data supplied from the espacenet database — Worldwide

http://v3.espacenet.com/publicationDetails/biblio?CC=DE&NR=1005833 9A 1 &KC=A l &FT=D&. ..

i
Also published as:

W00243243 (A1)
USZOO3227356 (A1)

U86909340 (32)
EP1340316 (A1)
EP134031E (B1)

Cited documents:

DE3140719 (c2)
DE3927306 (A1)
ussoa1171 (A)
ussooaoa‘r (A)

EP1D41717 (A3)

J

9/20/2010
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DE10058339A1

lnfineon Technologies AG, 81669 Miinchen, DE

Vertreter:

Zimmermann & Partner, 80331 Miinchen

 

BUNDESREPUBLIK ® Offenlegungsschrift @ lnt.Cl.7:
H 03 H 3/02

DEUTSCHLAND DE 100 58 339 A 1 Hem/64
H03H9/25

® Aktenzeichen: 100 58 339.3
® Anmeldetag: 24. 11. 2000

DEUTSCHES Offenlegungstag: 6. 6.2002
PATENT— UND

MARKENAMT

® Anmelder: ® Erfinder:
Aigner, Robert, 81675 Miinchen, DE; Marksteiner,
Stephan, 85579 Neubiberg, DE; Nessler, Winfried,
81739 Miinchen, DE; Elbrecht, Liider, 80805
Miinchen, DE

Entgegenha Itungen:
DE 31 40 719 C2
DE 39 27 306A1
US 60 81 171
US 59 03 087
EP 10 41 717 A3
EP 10 17 170 A2

(M. Kenneth, G. R. Kline, K. T. McCarron, High-O.
Microwave Acoustic Resonatores and Filters, IEEE
Transactions on Microwave Theory and
Techniques,
Vol. 41, No. 12,1993;

Die folgenden Angaben sind den vorn Anmelder eingereichten Unterlagen entnommen

Priifungsantrag gem. is 44 PatG ist gestellt

@ BuIk-Acoustic-Wave-Filter
Beschrieben werden BulkaAcoustioWaveaFilter mit we,

nigstens zwei Bu|k-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 Resonatorfléchen
auf, die sich in Fléchenform und/oder Flacheninhalt unter-
scheiden. Durch die beschriebene Gestaltung der Bulk?
Acoustic-Wave-Resonatoren lassen sich Stormoden opti-
mal unterdrficken, ohne dass dabei das Impedanzniveau
des Filters beeinflusst wird.

J
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Besehreibung

0001] 'Die Erfindung betrifft Bulk-Acoustic-Wave-Filter.
0002] Elelitrische Filter, die aus Bulk—AcoustiC—Wave- 
{esonatoren Oder Stacked-Crystal—Filter aufgebaut sind,
werden tiblieherweise als Bulk—Aeoustic—Wave—Filter be-
zeiehnet.

0003] Bulk—Acoustie—Wave—Resonatoren bestehen typi-
scherweise aus zwei Elektroden und einer piezoelektrischen
Schicht, die zwischen den heiden Elektroden angeordnet ist.
:Ein solcher Stapel aus Elektrode lfPiezoschichI/Elektrode 2
Wi rd auf einem 'l'rager angeordnet. der die akustische Welle
reflektiert (M. Kenneth, G. R. Kline, K. T. McCaIron, High-
Q lVIicrowave Acoustic Resonatores and Filters, IEEE
Transactions on Microwave Theory and Techniques, Vol.
41,No. 12, 1993).
[0004] Die Fig. 1 zeigt einen Quersehnitt durch einen
Bulk—Aeoustic-Wave—Resonalor. Grundsalzlich ware die

Verwendung einer Konfiguration aussehlieBliCh bestehend

 

  aus Elelflrode 1 lPiezoschiehl 3Bleklrode 2 erslrebenswerl. ’

Allerdings weist eine solehe Anordnung eine zu geringe
Stabilitat auf Daher wird die Anordnung auf ein Substrat 4
aufgebraeht, was aber mit dem Naehteil verbunden ist, dass
die Sehallwellen in das Substrat 4 eindringen Lind dadurch
Stomngen verursacht werden. Das Substrat 4 solite also ne- '
ben einer mechanischen Tr'zigerfunktion gleichzeitig eine
riiogliehst 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] Slacked-Cryslal-Filler beslehen im allgemeinen
aus zwei piezoelektrischen Schichten und drei Elektroden.
Diese insgesaml fiinf Elemente bilden eine Sandwich-Sunk-
ur, wobei jeweils eine piezoelektrische Schicht zwisehen

zwei Elektroden angeordnet ist. Die mittlere der drei Elek—
roden wird dabei in der Regel als Erdungselektrode ver—
wendet.

0006] Die Fig. zeigt einen Quersehnitt 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 piezoelektrisehen Schieht 11, einer
zweiten mittleren Elektrode 12 und einer dritten, oberen
'Elektrode 13. Die mittlere Elektrode 12 ist fiber einem Tell

der unteren piezoelegtrischen Schicht 10 und der Membran
8 angeordnet, die obere piezoelektrisehe Sehieht 11 ist uber
Teilen der Inittleren Elektrode 12 und der unteren piezoelek-
risehen Sehicht 10 angeordnet und die dritte, obere bick-
rode 13 ist fiber der oberen piezoelektrisehen Schicht 11 an-
geordnel. Die zweile Eleklrode 12 dienl als Erdungselek-
rode. Das Substral 7 weist einen Hohlraum 14 auf, der dazu
dienl, die alulstisehen Schwingungen der pieLoeleklrisehen
Schichten zu reflelitieren.

0007] Die Reflexion der akustisehen Sehwingungen wird
soniit entweder mit Hilfe eines almstisehen Spiegels oder
mit Hilfe eines Hohlraums erreicht. Ein akustischer Spiegel
wurde oben im Zusanimenhang mit einem Bulk—Acoustic—
Wave—Resonator beschriehen, wahrend die Reflexion der
akustisehen Sehwingungen durch einen Hohlraum fiir einen
Stacked—Crystal—Filter gezeigt wurde. Selbstverstandlich ist
aber aueh die umgekehrte Kombination moglich, also ein
Bulk—Acoustic—Wave—Resonator mit einem IIohlraum im
Substrat genauso wie ein Stacked-Crystal—Filter mit einem
akustischen Spiegel.
[0008] Die piezoelektrisehen Sehiehten sind in der Regel
aus Aluminiumnitrid aufgebaut. Als Material fiir die Elek—
troden werdcn haufig Aluminium, Aluminium-enthaltende
Legierungen, Wolfram, Molybda'n Oder Plalin verwendet.
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Als Substralmalerial kann z. B. Silizium, Galliumarsenid,
(ilas Oder eine Folie verweudet werdeu.

[0009] Wie oben bereits erl'autert weist jeder Bulk-Acou-
stic—Wave—Resonator Oder Stacked—Crystal—Filter wenig—
stens zwei Elektroden auf. Die Fig. 3 zeigt eine Aufsicht auf
zwei fibereinander gelagerte Elektroden, namlich eine un—
terc Eloktrode 15 und cine obcrc Elektrodc 16. Die beidcn

Elektroden konnen jede heliebige geometrisehe Fomi auf—
weisen. Als "el°fektiV'e Resonatorflache" wird im Rahmen

der vorliegenden Erfindung die Fléiehe (er Hlektroden be—
zeichnet, die sich bei einer Projektion der beiden Elektroden
in eine Ehene als der fiberlappende Bereich der Elektroden
ergibt. Die effektive Resonatorfl'ache der Elektroden 15 und
16 ist in Fig. 3 schraflien dargestellt. Aufgrund der grund-
s'atzlich beliebigen Form der Elektroden 15 und 16 ergibt
sieh [Ur die effeklive Resonalorflaehe eine beliebig geforriile
ebene Fl'aiehe.
[0010] leder Bulk-Aeouslic-Wave-Resonalor weist somil
eine bestinimte effelitive Resonatorfliiche auf, die durch ihre
geometrisehe Form und dureh ihren Flaeheninhall gekenn-
zeichnet ist. Zwei Bulk—Aeoustic—Wave—Resonatoren mit
unterschiedlieher effektiver Resonatorflache konnen sich

also grunds'atzlich in der l-‘lachenform der effektiven Reso—
natorflache Lind/Oder irn Flaeheninhalt der effektiven Reso-
natorflache unterscheiden,
[0011] Ein Bulk—Acoustic—W'ave—Filter setzt sich aus einer
Mehrzahl von parallel bzw. in RCihe gesehalteten Bulk-
AcoustiC—Wave—Resonatoren Oder Stacked—Crystal—Filter
zusammen. Im folgenden wird der Begrifl' "Bulk-Acoustic-
Wave—Resonator" synonym fiir die beiden, in den Fig. 1 und
2 gezeiglen, Vorr‘iehtungen, narrllieh Bulk-Aeouslie-VVave—
Resonator und Stacked—Crystal—Filter. gebraucht.
[0012] Das Design der BLllk-Acouslie-Wave-Filter wird in
der Regel derart gestaltet, dass die in Serie gesehalteten Re—
sonatoren eine serielle Resonanz aufweisen, deren Frequenz
niogliehst genau der gewfinsehten Frequenz des Filters ent—
spricht, wahrend entspreehend die parallel gesehalteten Re—
sonatoren eine parallele Resonanz aufweisen, deren Fre—
quenz ebenfalls mogliehst genau der gewiinschten Frequenz
des Filters entsprieht.
[0013] Eine besondere Problematik bei der Verwendung
von Bulk—Acoustie—Wave—Filtern stellen die Stornioden der
Bulk—Acoustic—Wave—Resonatoren, aus denen die Filter auf—
gebaut sind. dar. Diese Stormoden fuhren 7.u Storspitzen in
der elektrischen lmpedanzkurve der BulchcousticiVVavei
Resonatoren, die sich in welterer Folge aueh auf den Dureh-
lassbereich der Filter nachteilig auswirkt. Vor allem wird
das Stehwellenverh'altnis versehleehtert bzw, dic Phasen-
kurve der Filter verzerrt, wodurch z. B. in Receiver—Fron—
lends die Bedingung konslanler Gruppenlaufzeil innerhalb
eines Sendekanals verletzt wird.
[0014] Aus dem Stand der Technik sind verschiedene An-
siitze bekannt, mit denen eine Unterdriickung der Storme—
den versueht wird. Die US 5,903,087 offenbart Bulk-Acou-
stic—Wave—Resonatoren, deren Elelctroden an den Riindern
nieht gegliittet sind, sondern Vielmehr in Form eines Zufalls—
niusters angerauhte Riinder aufweisen, wobei die Rauhig—
keit Lingef'ahr die Dimension der Wellenlangen der Storme-
den aufweist. Die Stormoden werden dadurch unterdriickt

und sind in der Impedanzkurve weniger sichtbar. Allerdings
treten bei diesem Vertahren starke Hnergieverluste auf, die
sich auf die Giite der IIauptresonanzen auswirken.
[0015] Der vorliegenden Erfindung liegt daher die Auf—
gabe zugrunde, BulkiAcoustioWaveiFilter zur Verfiigung
zu stellen, bei denen die Stormoden gcdampft werden, abcr
gleichzeitig die Nutzresonanz nur unwesentlich oder iiber—
haupt nieht beeini‘lusst wird.
[0016] Diese Aufgabe wird dureh den Bulk—Acoustic—
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Wave-Filler gem‘a’B unabhangigem Palenlanspruch l geldsl.
Weitere vorteilhafte Austfihrungstbrmen, Ausgestaltungen
und Aspekte der vorliegenden Erfindnng ergeben sich ans
den abhiingigen Patentanspriichen, der Beschreibung und
den beiliegenden Zeichnungen.
[0017] Der erlindungsgeméiifie Bulk—Acoustic—Wave—Filter
umfasst wenigstens zwci Bulk-Acoustic-Wave—Resonato-
ren, wobei jeder Bu]k—Acoustic—Wave—Resonator wenig-
stens eine erste Elektrode, eine piezoelektrische Schicht und
eine zweite Elektmde umfasst. Wenigstens 7.wei der Bulk-
Acoustic—Wave—Resonatoren weisen effektive Resonatorflii—
Chen auf, die sich in Flachenform Lind/Oder l-‘l‘aichcninhalt.
unterscheiden. Durch diese Gestaltung der Bulk—Acoustic—
Wavc-Rcsonatorcn lasscn sich Stormodcn optimal nutcr-
driicken, ohne dass dabei das lmpedanzniveau des Filter be—
cinflussl wird.

[0018] Da jeder Resonator andere Stormodenfrequenzen
aufweisl, kornml es durch die Verschallung im Filler zu ei-
neni Mittelungseffekt. Dadurch macht sich die einzelne
Sléjrmode im Fillerresponse iIn Vergleich zu den aus dem ’
Stand der 'l'echnik bekannten Bulk—Acoustic—Wave-Filtern

mil Resonatoren gleicher Flache nicht so stark bemerkbar.
Ailerdings beeinflussen unterschiedliche Flacheninhalte der
effektiven Resonatorfl'achen auch das Irnpedanzniveau der

gungen im Filter in einem gewissen Rahmen festgelegt.
0019] Saintlichc Ausffihrungsformcn dcr vorlicgcndcn

:Erfindung beruhen also darauf, dass nicht versucht wird, den
cinzclncn Bulk-Acou stiC-Wavc-Rcsonator stormodcnfrci zu

machen, was techniseh schwierig ist und moglicherweise
Resonalor-Perfolnance koslel, sondern darauf, dass ersl mil
der Verschaltung im Filter eine Verwaschung von vielen
Sléjrmoden bei unlerschiedlichen FrequenLen einuill und
damit die Transmissionsfunktion des Filters den erwiinsch-

en glatten Verlauf erhalt.
0020] Gemafi einer bevorzugten Ausflihrungsform der

vorliegenden Erfindung weisen alle Bulk—Acoustic—Wave-
Resonatoren des Bulk—Acoustic—Wave—Filters effektive Re-
sonatorflachen auf, die sich in Flachenform und/oder Fla-
Cheninhalt unterscheiden.
0021] Dadnrch konnen Storrnoden noch Starker nnter—

drfiekt werden. Gem‘aB einer bevorzugten Aust'iihrungstor'm
der vorliegenden Erfindung weisen wenigstens zwei der
Bu]k—Acoustic—Wave—Resonatoren eine effektive Resona-

orfléiche mit untersehiedlichem Aspektverh'eiltnis auf. Das
Aspektvcrhaltnis bccinflusst dic Lagc dcr Stormodcn in ahn-
icher Weise wie sie durch den Flicheninhalt der effektiven
{csonatori'lachcn dcr Bulk-Acoustic—Wave—Rcsonatorcn be-

einflusst wird, verandert aber das Impedanzniveau nieht.
Die Slormoden werden sornil wirkungsvoll unlerdriickl, wo-
vei gleichzeitig die Nutzresonanz unver'andert. bleiht.
0022] Besonders bevorzugl wird eine Ausfiihrungsform,

3ei der alle Bulk—AcoustiC—Wave—Resonatoren effektive Re-

sonatorflachen mit untersehiedlichen Aspekt—Verha'ltnissen
aufweisen, Dadureh Kennen Stormoden noch Starker unter—
driickt werden.

0023] Ebenfalls bevorzugt wird eine Ausflihrungsform
der vorliegenden Erfindung geméifi der wenigstens zwei der
Bulk—Acoustic—Wavc—Resonatorcn cffcktive Resonatorflii—

Chen mit einer nicht—rechtwinkligen Form aufweisen. Unter
einer nicht—rechtwinkligen Form der effektiven Resonator-
fl'ache eines Bulk—Acoustic—Wave—Resonators wird eine
Form verstanden, bei der die Winkel 7.wischen den Begren-
zungslinien der effektiven Resonatorflache ungleieh 90°
sind. Durch diesc Ausgcstaltung dcr Resonatorcn gclingt
eine gute Unterdriickung der StorInoden.
[0024] Besondcrs bcvorzugt wird Cine Ausfn‘hrungsform,
bei der alle Bulk—Acouslic—Vs’ave—Resonaloren efl‘eklive Re-
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sonalorflachen Inil einer nichl-rechlwinkligen Form aufwei-
sen. Dadurch lifmnen Stormoden noch Starker unterdl‘iickt
werden.
[0025] Beste Resultate lassen sich n1it Bulk—Acoustic—
Wave-Filtern erzielen, bei denen wenigstens zwei der Bulk-
Acoustic—Wave—Resonatoren elfektive Resonatorl‘lachen mit

untcrschicdlichem Flachcninhalt und gleichzeitig unter—
schiedlichem Aspektverhaltnis aufweisen Durch passende
Wahl des Flacheninhalts der effektiven Resonatorflache und

gleichzeitige Variation des Aspektverhaltnisses der effekti—
ven Resonatorfliiche lassen sich sowohi Impedanzanpas—
sungsbcdingungcn crffillcn als auch Stormodcn optimal un—
terdriicken.

[0026] Einc WCitcrc Verbcssernng wird mit Ausfiihrungs-
formen erzielt, bei denen alle Bulk—Acoustic—Wave—Resona—
lorcn cffuklivu Resonalorllachun mil unlcrschicdlichcn Fla-

cheninhalten und unterschiediichen Aspektverhaltnissen
aufweisen. Dadurch kennen Slijrmoden noch slarker unler—
dliickt werden.

[0027] Ebenfalls bevorzugl werden Bulk-Acouslic-VVave—
Filter, wobei wenigstens zwei der Bulk—ACoustic—W’ave—Re—
sonatoren eine effektive Resonatorflache mit nnterschiedli-

Chem Aspektverh‘altnis und gleichzeitig nicht—rechtwinkli—
ger Form aufweisen,
[0028] Besonders bevorzngt werden Ausfijlirungsfomlen,
bei denen alle Bulk—Acoustic—Wave—Resonatoren effektive

Resonatorfléichcn mit untcrschicdlichen Aspcklvcrhaltnis-
sen und nicht—rechtwinkliger Form aufweisen. Dadurch
konncn Stormodcn noch Starker untcrdr‘nckt werden.

[0029] Besonders bevorzugt werden Ausffihrungsformen
der vorliegenden Erlindung, gelnafi denen wenigslens zwei
Bulk—Acoustic—Wave—Resonatoren eines Bulk—Acoustic—
Wave-Fillers eine effeklive Resonalorlléiche Inil unler-

schiedlichem Flacheninhalt, unterschiedlichen Aspektver—
haltnis und nicht—reChtWinkliger Form aufweisen.
[0030] Ebenfalls besonders bevorzugt werden Ausfiih—
rungsformen, bei denen alle Bulk—Acoustic—Wave—Resona—
toren effektive Resonatorfliichen niit unterschiedlichen Fla—

eheninhalten, unterschiedlichen Aspektverhaltnissen und
nicht—rechtwinkliger Form aufweisen. Dadurch konnen
Stormoden noch Starker unterdriickt werden.

[0031] Besonders gute Stormodenunterdriickung wird er—
reicht, wenn das Aspektverh'ailtnis der effektiven Resonator—
flachen der erfindungsgemafien Bu]k—Aeoustic—Wave—Reso—
natoren zwischen 1 : 1 und 1 :5 liegt, insbesondere zwii
schcn 1:1.5 undl :3.
[0032] Weisen die effektiven Resonatorfliichen der Bulk—
Acoustic-Wavc-Rcsonatorcn nntcrschicdlichcn Flachcnin-

halt auf, so wird bevorzugt. dass sich der Flacheninhalt der
effekliven Resonalorllachen urn wenigslenb 5% voneinan-
der unterscheidet, inshesondere um wenigstens 10%. Gan7.
besonders bevorzugl wird, dass sich der Flacheninhall der
effektiven Resonatorflachen uni 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 Flaclieninhalt der elfektiven Resona—
torflache, das Aspektverh‘ailrnis der effektiven Resonatorfla-
Che und/oder den VVinkcl zwischen den Bcgrenzungslinicn
der effektiven Resonatorfl'alchen zu variieren, um Storrnoden
im Filterresponse 7.u unterdrfieken, lasst sieh anfjede Filter—
topologie anwenden. Gemafi besonders bevorzugten Aus—
ffilimngsformen der vorliegenden Erfindung erfolgt. die Ver—
sehaltung in Form eines 11/2rstufigen Leiterfilters, in Form
Cincs 2—slufigcn Lcitcrfiltcrs, in Form eincs 21/2-stufigcn Lei-
terfilters. in Form eines 3—stufigen Leiterfilters Oder in Form
Cincs 3‘/2—stufigen Lciterflltcrs, wobci 3, 4, 5, 6 odor 7 Bulk-
Acouslic—Wave—Resonaloren verschallel werden.
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0034] Ebenfalls bevorzug1 wird die Verschaltung der
Bulk—AcoustiC—Wave—Resonatoren zu einenl Bulk—Acoustic-

Wave—Filter in Form eines l-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] Die :Erfindung wird nachfolgcnd anhand dor Fig. 1
7is 8 niiher dargestellt. Es zeigen:
0036] Fig. l einen aus dem Stand der ”echnik bekannten

Bulk—AeoustiC—Wave—Resonator;
0037] Fig. 2 einen aus dem Stand der r‘echnik bekannten

Stacked—Crystal—Filtor;
0038] Fig. 3 zwei fibereinandergelagerte Elektroden und

dcrcn cffcktivc Resonatorl'lachc;
0039] Fig. 4 einen aus dem Stand der ”echnik bekannten

2—slufigcr1 Luilcrfiltcr;
0040] Fig. 5 einen er indungsgemfiBen 2—stufigen ,fiiter—
iller aufgebaut aus Bu k—Acouslic-Wave-Resonaloren mil
untersehiedlichem Flacheninhalt der effegtiven Resonator-
"lichen;
0041] Fig. (1 einen er indungsgem'zflien 2—stuflgen ,fiiter-

filter aufgebaut ans B11 k-Acoustic-Wave-Resonatoren mit
unterschiedlichem Aspedverh‘altnis der effektiven Resona-
orfl‘achen;

 

 
 

ers von :Eingang zu Ausgang (S [2) gegen die Frequenz fiir
cinen 3-s ufigen Leitcrfi ter mit 6 idcntischcn quadratischcn
:Einzelresonatoren (Stand der Technik);
0043] Fig. 8 Auftragung (schcrnatisch) dos Strou parame-
ers von :Eingang zu Ausgang (Sn) gegen die Frequenz fur

einen 3-s ufigen Leiterli ler mil 6 Einzelresonatoren mit un-
erschied ichen Aspektverhiiltnissen der effektiven Resona-
orlléichen (Erfindung).
0044] Fig. 4 zeigt einen aus dem Stand der Technik 3e-
(annten 2—stufigen Leiterfilter mit 4 gleich groBen quadrati-
schen Bulk—Aeoustie—Wave—Resonatoren, die eine identi-
sche effektive Resonatorflache aufweisen. Die Stormoden

K’edes Einzelresonators treten an den gleiehen Frequenzs el—
en auf Lind sind entsprechend 'nn elektrischen Response des
Jilters zu finden.

0045] Fig. 5 zeigt einen 2—stufigen Leiterfilter Init 4 Bulk—
Acoustic—Wave—Resonatoren mit effektiven Reson ato iii-
chen, die unterschiedliche Flacheninhalte aufweisen. Jeder
Reson ator hat untersehiedliche Stomiodenfrequenzen.
)urch die Verschaltung in1 Filter komrnt es zu einem Mittee
ungscffckt, wodurch sich Cie cinzclnc Storniode i111 Fil cr-

response im Vergleieh zu cer in Fig. 4 gezeigten Ausfiih-
rungforrn dcs Standes der 'l'cchnik nicht so stark beinerkaar
macht.

0046] Fig. 6 zeigt einen 2—slufigen Leiterfiller 11111 4 Bulk-
Acoustic—Wave—Resonatoren mit effe (tiven Reson ato iii-

chen, die zwar gleichen Flacheninhall, aber Llnterschiedliche
Aspektverhiiltnisse aufweisen. Das As Jektverhfiltnis beein—
dusst die Lage der Stijrmoden in ‘a'hnlic ier Weise wie bei der
in Fig. 5 gezeigten Ausfijhrungsform, wobei aber gleiehzei—
ig das lmpedanzniveau des Filters unver‘andert bleibt.
0047] Die Fig. 7 und 8 zeigen jeweils eine scheniatische

Auftragung des Streuparameters von :Eingang zu Ausgang
S12 in logarithmischer Skala gcgen die :‘requenz fiir eincn 3—
stufigen Leiterfilter mit 6 Einzelresonatoren. Zur Bestim—
mung von SH wurde in hekannter Weise dureh 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?
dratischcn Einzclresonatorcn mit identischcn Cffektivcn Re-

sonatorflachen besteht, dargestellt. Die Kennlinie zeigt ein
”Rauschcn" i111 Passband, das von spurious modes dcr Ein-
zelresonatoren verursacht ist.
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[0049] In der Fig. 8 isl die Kennlinie eines Leiterfillers ge-
11121‘15 der vorliegendeu Erfiudung dargestellt, der die gleiche
Topologie aufweist wie der Leiterfilter, dessen Kennlinie in
Fig. 7 dargestellt ist. allerdings weisen die effektiven Reso—
natorflachen der 6 Einzelresonatoren unterschiedliche
Aspektverhaltnisse auf. Das Rauschen ini Passband mittelt
sich aus dor Kurvc horaus, da die spurious modes dor Einzcl—
resonatoren an verschiedenen Frequenzpunkten auftreten.
[0050] Ahnliche Ergebnisse liefert ein Vergleich von ei—
nerseits Filtern mit Einzelresonatoren mil quadratisehen ef—
fektiven Resonatorfliichen und andererseits Filtern, bei de—
nen die cfibktivcn Resonatorflachcn dcr Einzclrcsonatorcn

nieht rechtwinklige Form aufweisen (Winkel zwischen den
Bcgrcnzungslinien dcr cffektiven Resonatorflachen dcr Ein-
zelresonatoren ungleich 90°). Hier wird ein deutlich gerin—
gurus Rauschcu i111 Passbarid fiir dun Filler fostgcstcllt, dus-
sen Einzelresonatoren effektive Resonatorfliichen niit nicht—

rechlwinkliger Form aufweisen.

Patenlanspriicne

l, Bulk-Anonstic-Wave—Filler nrnfassend wenigstens
zwei Bul|(—AcoustiC—Wave—Resonatoren, wobei jeder
Bulk-Acoustic-Wave—Resonator wenigstens eine erste
Elektrode, eine piezoelekrrische Schieht und eine
zweite :Elektrode umfasst, dadurch gckcnnzcichnct,
class wcnigstens zwei der Bulk-Acoustic-Wavc-Rcso—
natoren effektive Resonatorflachen aufweisen, die sich
in Flachcnforni Lind/odor Flacheninhalt untcrscheidcn.

2. BulK—Acoustic—Wave—Filter nach Anspruch 1, da—
durch gekennzeichnel, dass alle Bulk-Acouslie-VVave-
Resonatoren effektive Resonatorfl'zichen aufweisen, die
sich in Flashenfonn Lind/Oder Flacheninhalt unter—
scheiden.

3. Bulk-Acoustic-Wave-Fiher nach Anspruch l oder
2, dadurch gekennzeichnet, dass die effelctiven Resona—
torflachen von wenigstens zwei der Bulk—Acoustic—
Wave—Resonatoren ein untersehiedliehes Aspektver—
haltnis aufweisen.

4. Bul{—Acoustic—Wave—Filter nach Anspruch 3, da—
durch gekennzeichnet, dass die effekliven Resonator—
i'liichen aller Bulk—Acoustie-Wave—Resonatoren unter—

schiedliche Aspektverhaltnisse aufweisen.
5. Bul (—Acoustic—Wave—Filter nach einem der vorher—

gehencen Ansprijche, dadurch gekennzeichnet. dass
die effcktivcn Resonatorflachen von wenigstons zwei
der Bulk—Acoustic—Wave—Resonatoren eine nicht—

rcchtwinkligc Form aufwcisen.
6. Bul{—Acoustic—Wave—Filter nach Ansprueh 5, da—
durch gekennzeichnet, dass die effekliven Resonalor—
fliichen aller Bulk—Acoustic—Wave—Resonatoren eine

nicht—rechtwinklige Form aLlfweisen,
7. Bul (—Acoustic—Wave—Filter nach einem der Ansprii—
Che 3 bis 6, dadurch gekennzeichnet, dass das Aspekt—
Verhéillnis der effektiven Resonatorfl'zichen zwisehen

l:1undl:51iegt.
8. Buli—Acoustie—Wave—Filter nach Ansprueh 7, da—
durch gekennzeichnet, dass das Aspekt-Verh'altnis der
cffcktivcn Resonatorfl'achen zwischcn 1 : 1.5 und 1 : 3

liegt.
9. Bul (—Acoustic—Wave—Filter nach einem der vorher—

gehencen Ansprijche, dadurch gekennzeichnet, dasssich der Flacheninhalt der effektiven Reson atorfliichen

um wenigstens 5% voneinander unterscheidet, insbee
sondcrc urn wcnigstcns 10%.
10. Bulk—Acoustic—Wave—Filter Anspruch 9, dadurch
gekennzcichnct, dass sich dcr Flachcninhalt dcr cffek-
tiven Resonatorfliichen um wenigstens 20% voneinan—
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der unlerscheidet, insbesondere um wenigslens 50%.
11. Bulk—Acoustic—sze—Fiher 1121011 61116111 def vor-

hergehenden Ansprfiche, dadurch gekennzeichnet, dass
die BulK—Acoustic—Wave—Resonatoren in Form eines

11/2-slufigen Leiterfihers, in Form eines Z-stufigen Lei-
terfllners, in Form eines 21/2—stutigen Leiterfillers, in
Form cincs 3-stufigcn Lcitcrfiltcrs odcr in Form cincs
31/2—slufigen Leiterfihers verschaltet sind.
12. Bulk—Acoustic—Wave—Fiher nach einem der A11-

spr'Liche 1 his 10‘ dadurch gekennzeichnet, dass die
Bulk—Acoustic—Wave—Resonatoren in Form eines 1—stu-

figcn balanced Filters, in Form cincs 2—stufigcn balan—
ced Filters Oder in Form eines 3—stufigen balanced F11—
tcrs VCIschaItct sind.

Hicrzu 4 Suilu(11) Zuichuuugcu
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Beschreibung

[0001] Die Erfindung betrlfft Bulk-Acoustic-Wave-Fil-
ter.

[0002] Elektrische Filter, die aus Bulk-Acoustic—Wave-
Resonatoren oder Stacked-Crystal-Filter aufgebaut
sind, werden iiblicherweise als Bulk—Acoustic-Wave—Fil-
ter bezeichnet.

[0003] Bulk-Acoustic—Wave-Resonatoren bestehen
typlscherweise aus zwei Elektroden und einer piezoelek-
trischen Schicht, die zwischen den beiden Elektroden
angeordnet ist. Ein solcher Stapel aus Elektrode 1 lPie-
zoschicht/ Elektrode 2 wird auf einem Tréger angeord-
net, cler 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
BuIk-Acoustic-Wave—Resonator. Grundsatzlich ware die

VenNendung einer Konfiguration ausschlieBlich beste-
hend aus Elektrode 1 / Plezoschicht 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 uncl dadurch Storungen verursachtwerden.
Das Substrat 4 sollte also neben einer mechanischen

Tragerfunktion gleichzeitig elne moglichst gute akusti-
sche Isolation bereitstellen. Die Figur1 zeigt einen aku-
stischen 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 allgemei-
nen aus zwei piezoelektrischen Schichten und drei Elek-
troden. Diese insgesamtfiinf Elemente bilden eine Sand-
wich-Struktur, wobei jeweils eine piezoelektrische
Schicht zwischen zwei Elektroden angeordnet ist. Die
mittlere der drel Elektroden wird dabei in der Regel als
Erdungselektrode verwendet.
[0006] Die Figur2 zeigt einen Querschnitt durch einen
Stacked-Crystal-Fllter. Der Stacked-CrystaI-Filter be-
steht aus einem Substrat 7, einer Membran 8, einer er-
sten, unteren Elektrode 9, einer ersten, unteren piezo-
elektrischen Schicht10, einerzweiten, oberen piezoelek-
trischen Schicht 11, einerzweiten mittleren Elektrode 12
unol einer dritten, oberen Elektrode 13. Die mittlere Elek-
trode 12 ist LibereinemTeil derunteren piezoelektrischen
Schicht 1O und oler Membran 8 angeordnet, die obere
piezoelektrische Schicht 11 ist iiber Tellen cler mittleren
Elektrode 12 und der unteren piezoelektrischen Schicht
1O angeordnet und die dritte, obere Elektrode 13 ist fiber
deroberen piezoelektrischen Schicht1 1 angeordnet. Die
zweite Elektrode 12 client als Erdungselektrode. Das
Substrat 7weist einen Hohlraum 14 aut, derclazu client,
olie akustischen Schwingungen der piezoelektrischen
Schichten zu reflektieren.

[0007] Die Reflexion der akustischen Schwingungen
wird somit entwedermit Hilfe eines akustischen Spiegels
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oder mit Hilfe eines Hohlraums erreicht. Ein akustischer

Spiegel wurcle oben im Zusammenhang mit einem Bulk-
Acoustic-Wave-Resonator beschrieben, wahrend die
Reflexion der akustlschen Schwingungen durch einen
Hohlraum fiir einen Stacked-CrystaI—Filter gezeigt wur-
de. Selbstverstandlich ist aber auch die umgekehrte
Kombination moglich, also ein Bulk-Acoustic—Wave-Re-
sonator mit einem Hohlraum im Substrat genauso wie
ein Stacked-CrystaI-Filter mit einem akustischen Spie-
gel.
[0008] Die piezoelektrischen Schichten sind in der Re-
gel aus Aluminiumnitrid autgebaut. Als Material fiir die
Elektroden werden héufig Aluminium, Aluminium-enthal-
tende Legierungen, Wolfram, Molybdan oder Platin ver-
wendet. Als Substratmaterlal kann z.B. Sillzlum, Galli-
umarsenid, Glas oder eine Folie verwendet werden.
[0009] Wie oben bereits erlautert welst jeder Bulk-
Acoustic-Wave-Resonator oder Stacked-CrystaI-Filter
wenigstens zwei Elektroden auf. Die Figur 3 zeigt eine
Aufsicht auf zwei Libereinander gelagerte Elektroden,
namlich eine untere Elektrode 15 und eine obere Elek-

trode 16. Die beiden Elektroden konnen jede beliebige
geometrische Form aufweisen. Als "effektive Resonator-
fl'ache" wird im Rahmen dervorliegenden Erflndung die
Flache der Elektroden bezeichnet, die sich bei einer Pro-
jektion derbeiden Elektroden in eine Ebene als deriiber-
lappende Bereich der Elektroden ergibt. Die effektive Re-
sonatorilache der Elektroden 15 und 15 ist in Fig. 3
schraffiert dargestellt. Aufgrund der grundsatzlich belie-
bigen Form oler Elektroden 15 unol 16 ergibt sich fi.lr die
efiektive Resonatorflache eine beliebig geformte ebene
Flache.

[0010] Jeder Bulk—Acoustic-Wave—Resonator weist
somit eine bestimmte effektive Resonatorflache auf, die
durch ihre geometrische Form und durch ihren Flachen-
inhaltgekennzeichnetist. Zwel Bulk-Acoustic—Wave-Re-
sonatoren mit unterscniedlicher effektiver Resonatorfla-

che konnen sich also grundsatzlich in der Fléchenform
cler efiektiven Resonatorfléche uncl/oder im Flachenin-
halt cler effektiven Resonatortlache unterscheiclen.

[0011] Ein Bulk-Acoustic-Wave-Filtersetztsich aus ei-
ner Mehrzahl von parallel bzw. in Reihe geschalteten
Bu|k-Acoustic-Wave—Resonatoren oder Stacked-Cry-
stal-Filter zusammen. Im folgenden wird der Begriff
"BuIk—Acoustlc-Wave—Resonator" synonym fiir die bei-
den, in den Figuren 1 und 2 gezeigten, Vorrlchtungen,
namlich BuIk-Acoustic-Wave—Resonator und Stacked-

Crystal-Fllter, gebraucht.
[0012] Das Design derBuIk—Acoustic-Wave—Filterwird
in cler Regel derart gestaltet, dass die in Serie geschal-
teten Resonatoren eine serielle Resonanz aufweisen,
deren Frequenz moglichst genau cler gewiinschten Fre-
quenz des Fillers entspricht, wahrend entsprechend die
parallel geschalteten Resonatoren eine parallele Resoe
nanz aufweisen, deren Frequenz ebenfalls moglichst ge-
nau der gewiinschten Frequenz des Filters entspricht.
[0013] Eine besondere Problematik bei der Verwen-
dungvon Bulk-Acoustic-Wave-Filtern stellen die Stijn'no-
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den der Bulk-Aooustic-Wave-Resonatoren, aus denen
die Filter aufgebaut sind, dar. Diese Stormoden fiihren
zu Storspitzen in der elektrischen Impedanzkurve der
Bulk-Acoustic-Wave-Resonatoren, die sich in weiterer
Folge auch aufden Durchlassbereich cler Filter nachteilig
auswirkt. Vor allem wird das Stenwellenvernaltnis ver-

schlechtert bzw. die Phasenkurve cler Filter verzerrt, wo-
durch 2.8. in Receiver-Frontends die Bedingung kon-
stanter Gruppenlaufzeit innerhalb eines Sendekanals
verletzt wi rd.

[0014] Aus dem Stand der Tech nik sind verschiedene
Ansatze bekannt, mit denen eine Unterdrflckung der
Stérmoden versucht wird. Die US 5,903,087 offenbart
Bulk-Acoustic-Wave—Resonatoren, deren Elektroden an
den Flandern nicnt geglattet sind, sondern vielmehr in
Form eines Zufallsmusters angeraunte Rander aufwei-
sen, wobei die Rauhigkeit ungefahr die Dimension der
Wellenléngen der Stérmoden aufweist. Die Stérmoden
werden dadurch unterdriickt und sind in der lmpedanz-
kurve weniger sicntbar. Allerdings treten bei diesem Ver-
tahren starke Energieverluste auf, die sich aut die GUte
der Hauptresonanzen auswirken.
[0015] Die EP1 170 862 beschreibt ein Bulk—Acoustic-
Wave—Filter in einer Leiteranordnung, bei dem mehrere
kreisférmige Bu|K—Acoustic-Wave-Resonatoren unter-
sohiedlioher Resonatorflaohe venNenclet werden.

[0016] Die EF 0 880 227 beschreibt ein Bulk-Acoustic-
Wave—Filter in einer Leiteranordnung, bei dem mehrere
quadratische Bulk—Acoustic-Wave—Resonatoren unter-
schiedlicher Resonator‘fléche verwendet werden.

[001 7] Die US 5,939,957 beschreibt ein Bulk—Acoustic-
Wave—Fil er in einer Leiteranordnung, bei dem mehrere
rechteckige Bulk-Acoustic—Wave—Resonatoren unter-
schiedlioher Resonatorflache venNendet werden.

[0018] Dervorliegenden Erfindung liegt daher die Auf-
gabe zugrunde, BulK—Acoustic-Wave-Filter zur Verifi-
gung zu s ellen, bei denen die Stormoden gedampftwer-
den, aber gleichzeitig die Nutzresonanz nur unwesent-
lich oder Uberhaupt nicht beeinflusst wird.
[0019] Diese Aufgabe wird durch den Bulk—Acoustic-
Wave-Fil er gemaB unabhangigem Patentanspruch 1
gelbst. Weitere vorteilhafte Ausfiihrungsformen, Ausge-
staltungen und Aspekte der vorliegenden Erfindung er-
geben sich aus den abhangigen Patentanspriichen, der
Besohreibung und den beiliegenden Zeichnungen.
[0020] Der erfindungsgemaBe Bulk-Acoustic—Wave-
Filter umfasst wenigstens zwei Bulk-Acoustic—Wave-Re-
sonatoren, wobei jeder Bu|k-Acoustic-Wave-Resonator
wenigstens eine erste Elektrode, eine piezoelektrische
Schicht und eine zweite Elektrode umfasst. Wenigstens
zwei der Bu|k—Acoustic-Wave—Resonatoren weisen ef-

fektive Resonatortlachen auf, die sich in Flaohenform
und/oder Flacheninhalt unterscheiden. Durch diese Ge-

staltung der BulkeAcousticeWaveeResonatoren lassen
sich Stbrmoden optimal unterdriicken, ohne dass dabei
das lmpedanzniveau des Filter beeinflusst wird.
[0021] Da jeder Resonator andere Stormodenfre-
quenzen aufweist, kommt es durch die Verschaltung im
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Filter zu einem Mittelungseffekt. Dadurch macht sich die
einzelne Stormode im Filterresponse imVergleich zu den
aus dem Stand der Technik bekannten Bulk-Acoustic-

Wave-Filtern mit Resonatoren gleicher Flache nicnt so
stark bemerkbar. Allerdings beeinflussen unterschiedli-
one Flacheninhalte der effektiven Resonatorflachen

auch das lmpedanzniveau der Resonatoren. Sie sind da-
her durch Impedanzanpassbedingungen im Filter in ei-
nem gewissen Rahmen festgelegt.
[0022] Sémtliche Ausfiihrungsformen der vorliegen-
den Erfindung beruhen also darauf, dass nichtversucht
wird, den einzelnen BulK—Acoustic-Wave-Resonator
stérmodenfrei zu machen, was technisch schwierig ist
und moglicherweise Resonator-Pedomance kostet, son-
dern darauf, dass erst mit derVerschaltung im Filter eine
Verwaschung von vielen Stormoden bei unterschiedli-
Chen Frequenzen eintritt und damit die Transmissions-
funktion des Filters den eniviinschten glatten Verlauf er-
halt.

[0023] GemaB einer bevorzugten Ausfflhrungsform
der vorliegenden Erfindung weisen alle Bulk—Acoustic-
Wave-Resonatoren des Bulk—Acoustic-Wave—Filters ef-

fektive Resonatorfléchen auf, die sich in Fléchenform
und/oder Flacheninhalt unterscheiden. Dadurch konnen
Stérmoden noch Starker unterdriickt werden.

[0024] GemaB einer bevorzugten Austflhrungsform
dervorliegenden Erfindung weisen wenigstens zwei der
Bulk-Acoustic-Wave—Resonatoren eine effektive Reso-

naton‘lache mit unterschiedlichem Aspektverhaltnis auf.
Das Aspektverhéltnis beeinflusst die Lage der Stormo-
den in ahnlicher Weise wie sie durch den Flacheninhalt
der effektiven Resonatorflé'lchen der Bulk-Acoustic-Wa-

ve—Resonatoren beeinflusst wird, verander‘t aber das Im-
pedanzniveau nicht. Die Stérmoden werden somit wir-
kungsvoll unterdriickt, wobei gleichzeitig die Nutzreso-
nanz unverandert bleibt.

[0025] Besonders bevorzugt wird eine Ausfiihrungs-
form, bei der alle Bulk-Acoustic-Wave—Resonatoren ef-
fektive Resonatorfléchen mit unterschiedlicnen Aspekt-
Verhaltnissen autweisen. Daduroh konnen Stormoden
noch Starker unterdriickt werden.

[0026] Ebentalls bevorzugt wird eine Austiinrungs-
form dervorliegenden Erfindung gemaB derwenigstens
zwei der Bulk-Acoustic—Wave—Resonatoren effektive Re-

sonator‘ilachen mit einer nicht-rechtwinkligen Form auf-
weisen. Untereiner nicht-rechtwinkligen Form der effek-
tiven Resonatorflache eines Bulk—Acoustic-Wave-Fieso-

nators wird eine Form verstanden, bei der die Winkel
zwischen den Begrenzungslinien dereffektiven Resona-
torflaohe ungleich 90° sind. Duroh diese Ausgestaltung
der Resonatoren gelingt eine gute unterdrflckung der
Stormoden.

[0027] Besonders bevorzugt wird eine Ausfiihrungs-
form, bei der alle BuIkeAcoustiCFWaveeResonatoren eff
fektive Resonatorflachen mit einer nicht-rechtwinkligen
Form aufweisen. Dadurcn konnen Stormoden noch star-
ker unterdrflckt 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 Aspektverhé'lltnis aufweisen.
Durch passende Wahl des Flachenin halts der effektiven
Resonatorflache und gleichzeitige Variation des Aspekt-
verhaltnisses cler effektiven Resonatorflache lassen sich

sowohl Impedanzanpassungsbedingungen erflJllen als
auch Stormoden optimal unterdrflcken.
[0029] Eine weitere Verbesserung wird mit Ausfiih-
rungsformen elzielt, bei denen alle Bulk-Acoustic-Wave-
Resonatoren effektive Resonatorflachen mit unter-
schiedlichen Flécheninhalten und unterschiedlichen

AspeKtvernaltnissen aufweisen. Dadurch Kdnnen Stbr-
moden noch Starker unterdrflckt werden.

[0030] Ebenfalls bevorzugt werden Bulk—Acoustic-
Wave—Filter, wobei wenigstens zwei der Bulk—Acoustic-
Wave-Resonatoren eine effektive Resonatorfléche mit

unterschiedlichem Aspektverhaltnis und gleichzeitig
nicht—rechtwinkliger Form aufweisen.
[0031] Besonders bevorzugt werden Austflhrungsfor-
men, bei denen alle Bu|k—Acoustic-Wave—Resonatoren
effektive Resonatorfléicnen mit unterschiedlichen

Aspektverhéttnissen und nicht-rechtwinkliger Form auf-
weisen. Dadurcn k6nnen Stormoden noch Starker unter-
drI'Jckt werden.

[0032] Besonders bevorzugt werden Ausfflhrungsfor-
men cler vorliegenden Ertindung, gemaB denen wenig-
stens zwei Bulk—Acoustic-Wave-Resonatoren eines
Bulk-Acoustic-Wave-Filters eine effektive Resonaton‘la-

che mit unterschiedlichem Flacheninhalt, unterschiedli-
chen Aspektverhéiltnis und nicht-rechtwinkliger Form
aufweisen.

[0033] Ebenfalls besonders bevorzugt werden Aus-
fiihrungstormen, bei denen alle Bulk-Acoustic—Wave-Re-
sonatoren effektive Resonatorfléchen mit unterschiedli-

chen Flacheninhalten, unterschiedlichen Aspektverhalt-
nissen und nicht—rechtwinkliger Form aufweisen. Da-
durch kbnnen Stormoden noch Starker unterdrflckt wer-
den.

[0034] Besonders gute Stormodenu nterdriickung wird
erreicht, wenn das Aspektverhaltnis der ef‘iektiven Re-
sonatorfléchen cler erfindungsgemaBen Bulk-Acoustic-
Wave—Resonatoren zwischen 1:1 und 1:5 liegt, insbe-
sondere zwischen1:1.5 und1:3.

[0035] Weisen die effektiven Resonaton‘lachen der
Bulk-Acoustic—Wave-Resonatoren unterschiedlichen

Flacheninhalt auf, so wird bevorzugt, dass sich der Fléi-
cheninhalt der effektiven Resonatorflachen um wenig-
stens 5 % voneinander unterscheidet, insbesondere um
wenigstens 10 %. Ganz besonders bevorzugt wird, dass
sich der Flacheninhalt der effektiven Resonatorfléchen

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 dereffektiven
Resonatorflache, das Aspektvernéiltnis der effektiven
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Resonatorfléche und/oder den Winkel zwischen den Be-

grenzungslinien cler etfektiven Resonatorflachen zu va-
riieren, um Stormoden im Filterresponse zu unterdriik-
ken, lésst sich auf jede Filtertopologie anwenden. Ge-
maB besonders bevorzugten Ausfflhrungsformen der
vorliegenden Erfindung erfolgt die Verschaltung in Form
eines 11/2-stufigen Leiterfilters, in Form eines 2—stufigen
Leiterfilters, in Form eines 21/2-stufigen Leiterfilters, in
Form eines 3-stufigen Leiterfilters oder in Form eines 31/2-
stufigen Leiterfilters, wobei 3, 4, 5, 6 oder 7 Bulk-Acou-
stic-Wave-Fiesonatoren verschaltet werden.

[0037] Ebenfalls bevorzugt wird die Verschaltung der
Bu|k-Acoustic-Wave-Resonatoren zu einem Bulk-Acou-

stic-Wave-Filter in Form eines 1-stufigen balanced Fil-
ters, in Form eines 2-stutigen balanced Filters oder in
Form eines 3-stufigen balanced Filters. Es werden in die-
sem Fall 4, 8 oder 12 Bu|k—Acoustic-Wave—Resonatoren
verschaltet.

[0038] Die Enindung wird nachfolgend anhand der Fi-
guren 1 bis 8 naher 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 Resonator‘tlache;

einen aus dem Stand der Technik bekannten

2—stufigen Leiterfilter;
Fig. 4

Fig. 5 einen erfindungsgemaBen 2-stufigen Leiteriil-
ter aufgebaut aus Bulk—Acoustic-Wave-Reso-
natoren mit unterschiedlichem Flécheninhalt

der etfektiven Resonatortlachen;

Fig. 6 einen erfindungsgemaBen 2-stufigen Leiter‘iil-
ter aufgebaut aus Bulk—Acoustic-Wave-Reso-
natoren mit unterschiedlichem Aspektverhalt-
nis der effektiven Resonatorflachen;

Auftragung (schematisch) des Streuparame-
ters von Eingang zu Ausgang (S12) gegen die
Frequenz fiir einen 3-stufigen Leiterfilter mit 6
identischen quadratischen Einzelresonatoren
(Stand derTechnik);

Auftragung (schematisch) des Streuparame-
ters von Eingang zu Ausgang (S12) gegen die
Frequenz fiir einen 3-stufigen Leiterfilter mit 6
Einzelresonatoren mit unterschiedlichen

Aspektverhéltnissen der etfektiven Resonator,
tléchen (Erfindung).

[0039] Fig. 4 zeigt einen aus dem Stand der Technik
bekannten 2—stufigen Leiteriilter mit 4 gleich groBen qua-
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dratisohen Bulk-Acoustio-Wave-Resonatoren, die eine
identische effektive Resonatorflaohe aufweisen. Die

Stiirmoden jedes Einzelresonators treten an den glei-
chen Frequenzstellen auf undsind entsprechend im elek-
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 untersohiedliche FIécheninhalte auf-
weisen. Jeder Resonator hat unterschiedliche Stormo-

denfrequenzen. Durch die Verschaltung im Filter kommt
es zu einem Mittelungseffekt, wodurch sich die einzelne
Stormode im Filterresponse im Vergleich zu der in Fig.
4 gezeigten Ausfiihrungform 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 Flécheninhalt, aber un-
terschiedliche Aspektverhaltnisse aufweisen. Das
Aspektverhaltnis beeinflusst die Lage der Stormoden in
ahnlicher Weise wie bei der in Fig.5 gezeigten Ausf'Lih-
rungsform, wobei aber gleichzeitig das lmpedanzniveau
des Filters unveréndert bleibt.

[0042] Die Figuren 7 und 8 zeigen jeweils eine sche-
matische Auftragung des Streuparameters von Eingang
zu Ausgang 812 in logarithmischer Skala gegen die Fre-
quenz fiir einen 3-stufigen Leiter‘lilter mit 6 Einzelreso-
natoren. Zur Bestimmung von S12 wurde in bekannter
Weise durch einen Frequenzanalysator die Streumatrix
des Leitertilters ermittelt.

[0043] In der Fig. 7 ist die Kennlinie eines aus dem
Stand derTechnikbekannten Leiterfilters, deraus 6 glei-
chen quadratischen Einzelresonatoren mit identischen
effektiven Resonatortlachen 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 Leiter‘lilters
gemaB cler vorliegenden Erfindung dargestellt, der die
gleiche Topologie aufweist wie der Leiterfilter, dessen
Kennlinie in Fig. 7 dargestellt ist, allerdings weisen die
effektiven Resonatorflachen der6 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 lietert ein Vergleich von
einerseits Filtern mit Einzelresonatoren mit quadrati-
schen effektiven Resonatorfléchen und andererseits Fil-
tern, bei denen die effektiven Resonatorfléichen der Ein-
zelresonatoren nicht rechtwinklige Form aufweisen (Win-
kel zwischen den Begrenzungslinien der effektiven Re-
sonatorflachen der Einzelresonatoren ungleich 90°). Hier
wird ein deutlich geringeres Rausohen im Passband fiir
den Filter festgestellt, dessen Einzelresonatoren effekti-
ve Resonatorflachen mit nichterechtwinkliger Form aufe
weisen.

Patentanspriiche
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Patentansprfiche fiir folgende(n) Vertragsstaat(en):
IT

1. BuIK-Acoustic-Wave-Filter umfassend wenigstens
zwei Bulk-Acoustic—Wave-Resonatoren, wobeijeder
Bu|k-Acoustic-Wave-Resonator wenigstens eine er-
ste Elektrode (2; 9), eine piezoelektrisehe 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 geken nzeich net, dass
wenigstens zwei der Bulk—Acoustic-Wave—Resona-
toren effektive Resonatorflachen aufweisen, die sich
in Flachenform und/oder Flacheninhalt unterschei-

den, wobei die effektiven Resonatorflachen, die sich
jeweils bei einer Projelction der beiden Elektroden
(15, 16) eines Bulk-Acoustic—Wave Resonators in ei-
ne Ebene als der iiberlappende Bereich der Elektro-
den ergeben, von wenigstens zwei der Bulk-Acou-
stic—Wave-Resonatoren eine nicht-rechtwinklige
Fon'n aufweisen.

2. BuIK—Acoustic—Wave—Filter nach Anspruch 1,
dadurch gekennzeichnet, class
alle Bulk-Acoustic-Wave-Resonatoren effektive Re-

sonatorflachen autweisen, clie sich in Flachenform
und/oder Flacheninhalt unterscheiden.

3. BuIk—Acoustic—Wave—Filter nach Anspruch 1 oder 2,
dadurch geken nzeich net, class
die effektiven Resonatorfl'aohen von wenigstens
zwei der Bu|k-Acoustic-Wave-Resonatoren ein un-

terscniedliches Aspektverhaltnis aufweisen.

4. BuIK—Acoustic—Wave—Filter nach Anspruch 3,
dadurch gekennzeichnet, class
die effektiven Resonatorfléchen aller Bulk—Acoustic-

Wave-Resonatoren unterschiedliche Aspektverhalt-
nisse aufweisen.

5. BuIk-Acoustic-Wave-Filter nach Anspruch ‘l,
dadurch geken nzeich net, class
die effektiven Resonatorfléchen aller Bulk—Acoustic-

Wave-Resonatoren eine nicht-rechtwinklige Form
aufweisen.

6. BuIk—Acoustic—Wave—Filter nach einem cler Ansprii-
Che 3 bis 5,
dadurch geken nzeich net, dass
das Aspekt-Verhaltnis der effektiven Resonatortla-
Chen zwischen 1:1 und1:5liegt.

7. BuIk-Acoustic-Wave-Filter nach Anspruch 6,
dadurch geken nzeich net, class
das Aspekt-Verhaltnis der effektiven Resonatorfla-
Chen zwischen 1:1.5 und1:8 liegt.
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Bulk-Acoustic-Wave-Filter nach einem cler vorher—

gehenden Anspriiche,
dadurch gekennzeichnet, class
sich der Flacheninhalt cler effektiven Resonatorfla-

chen um wenigstens 5 % voneinander unterschei-
det, insbesondere um wenigstens 10 %.

Bulk-Acoustic-Wave-Filter Anspruch 8,
dadurch gekennzeichnet, class
sich der Flacheninhalt der effektiven Resonatorfla-

chen um wenigstens 20 °/o voneinander unterschei-
det, insbesondere um wenigstens 50 %.

Bulk—Acoustic-Wave-Filter nach einem cler vomer—

gehenden Anspriiche,
dadurch gekennzeichnet, class
die Bu|k—Acoustic-Wave-Resonatoren in Form elnes

11/2-stufigen Leiterfilters, in Form elnes 2-stufigen
Leitenilters, in Form elnes 21/2-stufigen Leiterlilters,
in Form elnes 3-stufigen Leiterfilters oder in Form
elnes 31/2-stufigen Leiterfilters verschaltet sind.

Bulk—Acoustic-Wave—Filter nach einem der Ansprii-
che 1 bis 9,
dadurch gekennzeichnet, class
die Bu|k—Acoustic-Wave-Resonatoren in Form elnes

1-stufigen balanced Filters= in Form elnes 2-stufigen
balanced Filters oder in Form eines 3—stufigen ba—
lanced Filters verschaltet sind.

Patentanspriiche f'L'Ir folgencle(n) Vertragsstaat(en):
DE, FR

Bulk—Acoustic-Wave—Filter umfassend wenigstens
zwei BuIk-Acouslic—Wave-Resonatoren, wobei jeder
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 Elektrocle (2; 9) auf einem Sub-
strat (4; 7) angeordnet ist,
dadurch gekennzeichnet, class
wenigstens zwei der BuIk-Acoustic-Wave-Resona-
toren ef‘fektive Resonatorflachen aufweisen, die sich
in Fléchenform und Flécheninhalt unterscheiden,
wobei die efiektiven Resonatorflachen, die sich je-
weils bei einer Projektion der beiden Elektroden (15,
16) elnes Bulk-Acoustic-Wave Resonators in eine
Ebene als cler flberlappende Bereich der Elektroden
ergeben, von wenigstens zwel cler Bulk-Acoustic-
Wave-Resonatoren eine nicht—rechtwinklige Form
aufweisen.

BulkiAcoustiCFWaveiFilter nach Anspruch 1,
dadurch gekennzeichnet, class
alle Bu|k-Acoustic—Wave-Resonatoren efiektive Re—
sonatorfléchen aufweisen, die sich in Flachenform
und/oder Flacneninhalt unterscheiden.
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3.

10.

11.

BuIk-Acoustic-Wave-Filter nach Anspruch 1 oder 2,
dadurch geken nzeich net, class
die effektiven Resonatorflachen von wenigstens
zwei cler Bu|k-Acoustic—Wave-Resonatoren ein un-

terscniedliches Aspektverhaltnis aufweisen.

BuIK—Acoustic—Wave—Filter nach Anspruch 3,
dadurch geken nzeich net, dass
die etfekliven Fiesonatorflachen aller Bulk—Acoustic-

Wave-Resonatoren unterschiedliche Aspektverhélt-
nisse aufweisen.

BuIk-Acoustic-Wave-Filter nach Anspruch 1,
dadurch geken nzelch net, class
die effektiven Flesonatorflachen aller Bulk-Acoustic-

Wave-Resonatoren eine nicht-rechtwinklige Form
aufweisen.

BuIk—Acoustic—Wave—Filter nach einem cler Ansprii-
one 3 bis 5,
dadurch geken nzeich net, class
das Aspekt-Verhaltnis der effektiven Resonatorfla-
chen zwischen 1:1 und1:5liegt.

BuIK—Acoustic—Wave—Filter nach Anspruch 6,
dadurch gekennzeichnet, class
das Aspekt-Verhaltnis der effektiven Resonatorfla-
chen zwischen 1:1.5 und1:3 liegt.

BuIK-Acoustic-Wave-Filter nach einem der vorher-

gehenden Anspriiche,
dadurch geken nzeich net, class
sich der Flécheninhalt der effektiven Resonatorflé-

chen um wenigstens 5 % voneinander unterschei-
det, insbesondere um wenigstens 10 %.

BuIK—Acoustic—Wave—Filter Anspruch 8,
dadurch gekennzeichnet, class
sich der Flacheninhalt der effektiven Resonator‘fla-

chen um wenigstens 20 % voneinander unterschei-
det, insbesondere um wenigstens 50 %.

BuIk-Acoustic-Wave-Filter nach einem der vorner-

gehenden AnsprLiche,
dadurch gekennzeichnet, dass
die Bulk—Acoustic-Wave-Resonatoren in Form elnes

11/2-stufigen Leiterfilters, in Form eines 2—stufigen
Leiterfilters, in Form elnes 21/2-stufigen Leiterfilters,
in Form eines 3-stutigen Leiterfilters oder in Form
elnes 81/2-stufigen Leiterfilters verschaltet sind.

BuIk—Acoustic—Wave—Filter nach einem der Ansprii-
Che 1 bis 9,
dadurch geken nzeich net, class
die Bulk—Acoustic-Wave-Flesonatoren in Form elnes

1-stufigen balanced Filters, in Form eines 2—stufigen
balanced Filters oder in Form elnes 3-stufigen ba-
lanced Filters verschaltet sind.
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Claims

Claims for the following Contracting State(s): |T

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 dlffer in the
surface shape and/or surface content, the effective
resonatorsurfaces 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 havlng 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 resonatorsurfaces 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 resonatorsurfaces of all the bulk acous-

tic wave resonators have a nonrectangular shape.

Bulk acoustic wave filter according to one of Claims
3 to 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 6,
characterized in that

the aspect ratio of the effective resonator 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 differfrom one another by at least 20%, in par-
ticular by at least 50%.

Bulk acoustic wave fllter 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 conductorfilter, ln the form
of a three—stage conductor fllter or in the form of a
three and a half-stage conductor filter.

Bulk acoustic wave filter according to one of Claims
1 to 9,
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

1. 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 resonatorsurfaces, which differ in the
surface shape and surface content, the effective res-
onatorsurfaces, which result in each case in the case
of a projection of the two electrodes (1 5, 16) of a bulk
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 resonatorsurfaces 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 resonatorsur‘faces of all the bulk acous-

tic wave resonators have a nonrectangular shape.

Bulk acoustic wave filter according to one of Claims
3 to 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 6,
characterized in that

the aspect ratio of the effective resonator 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 conductorfilter, 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
1 to 9,
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 |‘(les) Etat(s) contractant(s)
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suivant(s): IT

Filtre d’onde acoustique en volume comprenant au
moins deux résonateurs d’onde acoustique en volu-
me chaque résonateurd’onde acoustique en volume
comprenant au moins une premiere electrode (2 :9)
une couche (3; 10, 11) piézo-électrique et une
deuxi‘eme electrode (1 ; 12, 13), la premiere elec-
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 electrodes (15 ; 16)
d‘un résonateur d'onde acoustique en volume, dans
un plan sous laforme de la partie a chevauchement
des electrodes, d’au moins deux des résonateurs a
onde acoustique en volume ayant une forme qui
n‘est pas a angle drolt.

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 laforme 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 cles re’so-

nateurs d’onde acoustique en volume ont un rapport
d’aspect different.

Filtre d’onde acoustique en volume suivant la reven-
dication 3, caractérisé en ce toutes les surfaces
efficaces de résonateur de tous les résonateu rs

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 résonateurde tous les résonateurs d‘onde acous-

tique en volume ont une forme qui n’est pas a angle
drolt.

Filtre d’onde acoustique en volume suivant la reven-
dication 3 a 5, caractérisé en ce le rapport d‘aspect
des surfaces efficaces cle résonateur est compris
entre1:1et1 :5.

Filtre d’onde acoustique en volume suivant la revene
dication 6, caractérisé en ce le rapport d’aspect des
surfaces efficaces de résonateur est compris entre
1 : 1,5 et 1 : 3.
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8. Filtre d‘onde acoustique en volume suivant l’une des tinguent par la forme de la surface et / ou |e contenu
revendications préce’dentes, caractérisé en ce que de la surface.
les contenus des surfaces efficaces de re'sonateur

se distinguententre eux d’au moinsS°/o, notamment 3. Filtre d’onde acoustique en volume suivantla reven-
d’au moins 10 %. 5 dication 1 ou 2, caractérisé en ce que les surfaces

efficaces de résonateur d'au moins deux des re’so-

9. Filtre d’onde acoustique en volume suivant la reven- nateurs d’onde acoustique en volume ont un rapport
dication 8, caractérisé en ce que les contenus oles d’aspect different.
surfaces efficaces de résonateur se distinguent en-
tre eux d’au moins 20 %, notamment d‘au moins 50 10 4. Filtre d’onde acoustique en volume suivant Ia reven-
%. dication 3, caractérisé en ce toutes les surfaces

efficaces de résonateur de tous les résonateu rs

10. Filtre d’onde acoustique en volume suivant les re- d‘onde acoustique en volume ont des rapports ol’as-
vendications precedentes, caractérlsé en ce que pect differents.
les résonateurs d’onde acoustique en volume sont 75
cables sous la forme d’un filtre a conducteur a1 éta- 5. Filtre d’onde acoustique en volume suivant Ia reven-
ge ‘/2, sous la forme d’un filtre a conducteur a deux dication 1,caractérisé en ce les surfaces efficaces
e'tages, sous la forme d’un filtre a conducteur a 2 derésonateurdetousles résonateurs d’onde acous-
e’tages 1/2, sous la forme d’un filtre ‘a conducteur ‘a 3 tique en volume ont une forme qui n‘est pas a angle
e'tages ou sous la forme d‘un filtre a conducteur a 3 2‘0 droit.
etages 1/2.

6. Filtre d’onde acoustique en volume suivant Ia reven-
11. Filtre d’onde acoustique en volume suivant les re- dication 3 a5, caractérisé en ce le rapport d’aspect

vendications 1 a 9, caractérisé en ce que les réso— des surfaces efficaces de résonateur est compris
nateurs d’onde acoustique en volume sont cables 25 entre 1 : 1 et1 :5.
sous la forme de filtres equilibrés a1 étage, sous la
forme defiltres équilibre’s a 2 étages ou sous Iaforme 7. Filtre ol’onde acoustique en volume suivant Ia reven-
de filtres équilibrés a 3 e’tages. dication 6, caractérisé en ce Ie rapport d’aspectdes

surfaces efficaces de re’sonateur est compris entre
30 1:1,Set1:3.

Revendications pour l‘(les) Etat(s) contractant(s)
suivant(s): DE, FR 8. Filtre d’onde acoustique en volume suivant I’une des

revendications pre’cédentes, caractérisé en ce que
1. Filtre d’onde acoustique en volume comprenant au les contenus oles surfaces efficaces de résonateur

moins deux résonateurs d’onde acoustique en volu- 35 se distinguent entre eux d’au moins 5 %, notamment
me chaque résonateurd'onde acoustique en volume d‘au moins10 %.
comprenant au moins une premi‘ere electrode (2 ; 9)
une couche (3 ; 1O , 11) piézo-électrique et une 9. Filtre d’onde acoustique en volume suivant Ia reven-
deuxieme electrode (1 ; 12 , 13), la premiere e’lec- dication 8, caractérisé en ce que les contenus des
trode (2 ; 9) etant disposée sur un substrat (4 ; 7) 40 surfaces efficaces de résonateurse distinguent en-
caractérisé en ce que tre eux d’au moins 2O %, notamment d’au moins 50
au moins deux des résonateurs d’onde acoustique %.
en volume ont oles surfaces efficaces de resonateur

qui se distinguent par la forme de la surface et par 10. Filtre d’onde acoustique en volume suivant les re-
Ie contenu de la surface, les surfaces efficaces de 45 vendications précédentes, caractérisé en ce que
résonateur qui se présentent respectivement, dans les résonateurs ol’onde acoustique en volume sont
une projection cles deux electrodes (15; 16) d’un cables sous Iaforme d‘un filtre aconducteura 1 e’ta-
résonateur d’onde acoustique en volume. dans un ge 1/2, sous la forme d’un filtre a conducteur ‘a deux
plan sous Iaforme delapartieachevauchement des étages, sous la forme d‘un filtre a conducteur a 2
electrodes, d’au moins deux des résonateurs a onole 50 étages1/2, sous Iaforme d’un filtre ‘a conducteur ‘a 8
acoustique en volume ayant une forme qui n’est pas e’tages ou sous Iaforme d’un filtre a conducteur ‘a 3
‘a angle droit. étages 1/2.

2. Filtre d’onde acoustique en volume suivant la revene 11. Filtre d’onde acoustique en volume suivant les ref
dication 1, 55 vendications1 a 9, caractérisé en ce que les réso-
caracte’risé en ce que, nateurs d’onde acoustique en volume sont cablés
tous les résonateurs d‘onde acoustique en volume sous la forme defiltres équilibre's a1 étage, sous la
ont des surfaces efficaces de re’sonateur qui se dis- forme defiltres équilibrés a 2 étages ou sous Iaforme

9

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 303 of 340



17 EP134031SB1 18

de filtres équilibrés Q 3 étages.

10

15

20

25

30

35

40

50

55

10

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 304 of 340



EP134O 316 B1

FIG 1

11

(JO

03010301“)

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 305 of 340



EP134O 316 B1

 
FIG 3

15

16

12

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 306 of 340



EP134O 316 B1

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 307 of 340



EP134O 316 B1

FIG 7

OdB

log1812i[dB]

OdB

logi312l[dB] 
Stop-Band Pass-Band Stop—Band

14

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 308 of 340



Electronic Acknowledgement Receipt 

EFS ID: 8476309

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/Stephanie Olson

Filer Authorized By: John M.Wechkin

Attorney Docket Number: 345638003U52

Receipt Date: 22-SEP-2010

Filing Date: 14—JUN-201 0

Time Stamp: 17:19:06

Application Type: Utility under 35 USC111(a)

Payment information:

Submitted with Payment no

File Listing:

514382

Foreign Reference DE1OOS8339.PDF 113258é90d l 4i 8839(4e2écb l 99ffcf/48Cal/J
8E6

 
  
 

Warnings: 

 
Information:

 
 

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 309 of 340



 

750664

2 Foreign Reference EP1340316.PDF no 15

 

 

36381100346EdldflalfiladeZObcei d659
3ch3

Warnings:

Information:

282502 ‘3 Foreign Reference VTVLs.PDF no 6

 
Warnings:

Sol/i 7ab97d2d lf7c837c9cd703690C069C15
4.115136

Information:

Total Files Size (in bytesg 1547548

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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
lfa 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/D0/E0/903 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
lfa 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 ofthe International Application Number
and of the International Filing Date (Form PCT/R0/1 05) 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.

  
Space Exploration Technologies; NEW PETITION

Exhibit 1002

Page 310 of 340



UNITED STATES PATENT AND TRADEMARK OFFICE UNTTET) STATES DEPARTMENT OF COM—MERGE
United States Patent and Trademark Office
Address COMMISSIONER FOR PATENTSF0 Emil-150

Alcxnndriaflil‘gmia 2231371450wwwusgtogov
 
 

 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET N0./TITLE

12/815,306 06/14/2010 Jeffrey P. Bezos 345638003USZ
CONFIRMATION NO. 1105

25096 FORMALITIES LETTER
PERKINS COIE LLP

213%??? lullllllIllIilllllllilillllllllillllliIllIllliiillll
SEATTLE, WA 98111—1247

Date Mailed: 06/25/2010

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFFI 1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

~ The statutory basic filing fee is missing.
Applicant must submit $82 to complete the basic filing fee for a small entity.

- The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date, is required.
Note: If a petition under 37 CFFI 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

~ To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing items identified in this notice.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $527 for a small entity
- $82 Statutory basic filing fee.
- $65 Surcharge.
- The application search fee has not been paid. Applicant must submit $270 to complete the search fee.
~ The application examination fee has not been paid. Applicant must submit $110 to complete the examination

fee fora small entity in compliance with 37 CFR 1.27.

page 1 of 2

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 311 of 340



Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
PO. Box 1450
Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS—Web.
https://sportal.uspto.gov/authentioate/AuthenticateUserLocalEPF.html

For more information about EFS—Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS—Web to submit your reply, you must include a copy of this notice.

/tV0/

 

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

page 2 of 2

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 312 of 340



UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COM—MERGE
United States Patent and Trademark Office
Address COMMISSIONER FOR PATENTSP O Box 1450

Alexandria, Virginia 2231371450WWWusgto.go's
APPLICATION FILING or GRPAR

\‘UMBER 371(0) DAT]: UNITT TEL FEE RECD ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS

 
 

12/815,306 06/14/2010 3644 0.00 345638003USZ
CONFIRMATION NO.31105

25096 FILING RECEIPT
PERKINS COIE LLP

EgEBNJfiEQY |lll|l|l|llll||||||||lIIILIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl|l||l|ll|||||lll|lll|
SEATTLE, WA 98111-1247

Date Mailed: 06/25/2010

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 US. 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, Residence Not Provided;

Power of Attorney: None

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: To Be Determined — pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

page 1 of 8

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 313 of 340



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/generaI/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 0-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

m

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 8

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 314 of 340
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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 shuttle 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
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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 landing-s.

[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 fon/vard 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

illustrated embodiment, in other embodiments the launch vehicle 100 and variations

34563-8003.U802/LEGAL18334748.1 -4-

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 320 of 340



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 another 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 fonrvard 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 toward and 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 fonrvard 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 launch 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 embodiment 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.

Altematively, 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 othenrvise 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, 3 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

INVe claim:

[c1] 1. A method 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.

[(22] 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.

[c3] 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.

[ad] . 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.

'[c5] 5. 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,

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,

34563-8003.USOZILEGAL18334748.1 -14-

Space Exploration Technologies; NEW PETITION
Exhibit 1002

Page 330 of 340



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.

[c101 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

fon/vard 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.

[c121 12. 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.

[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.

[c141 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 fon/vard end portion of

the booster stage to facilitate reorienting the booster stage from the

nose-first orientation to a tail-first orientation.

[c151 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.

[c161 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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[c171 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.

[c181 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.

[c191 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.

[<20] 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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