AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
‘ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Tennessee on the following

[] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:19-cv-137 7/26/2019 for the Eastern District of Tennessee
PLAINTIFF DEFENDANT
0.S.S. Holdings, LLC Thermal Defense Solutions, LLC and Ed Ellis, an

individual doing business as Thermal Defense Inc.

TRIESEE/II\E;{%RNO, %?{TER%%?;IFAFEIZ HOLDER OF PATENT OR TRADEMARK
1 Patent No. 8,286,750 10/16/2012 0.S8.S. Holdings LLC
2
3
4
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[[1 Amendment [1 Answer [1 Cross Bill [] Other Pleading

TRIZSE&I\IE{%RNO. %?{T?Roj)%lﬁfgg HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

Stipulation of Dismissal filed 10/18/2019

CLERK (BY) DEPUTY CLERK DATE
John Medearis s/A. Pape 10/21/2019

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Case 2:18-ov-00137-HOM-CHE Document 32 Filed 10/24/18 Page lof 1 PagelD# 131
SilencerCo - EX1004 - U.S. Patent No. 8,286,750 001



AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
‘ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Tennessee on the following

[] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:19-cv-137 7/26/2019 for the Eastern District of Tennessee
PLAINTIFF DEFENDANT
0.S.S. Holdings, LLC Thermal Defense Solutions, LLC and Ed Ellis, an

individual doing business as Thermal Defense Inc.

TRIESEE/II\E;{%RNO, %?{T?Roj)%lﬁfgg HOLDER OF PATENT OR TRADEMARK
1 Patent No. 8,286,750 10/16/2012 0.8.S. Holdings LLC
2
3
4
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[[1 Amendment [1 Answer [1 Cross Bill [] Other Pleading

TRIZSE&I\IE{%RNO. %?{TER%%;[FEQ[Z HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Case 2:19-cv-00137-HSM-CHS Document 3 Filed 07/26/19 Page 1 of 1 PagelD #: 42
002



PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT3172627
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

0.S.S. HOLDINGS, LLC 12/10/2014
RECEIVING PARTY DATA
Name: OSS SUPPRESSORS LLC
Street Address: 5430 LBJ FREEWAY, SUITE 1480
City: DALLAS
State/Country: TEXAS
Postal Code: 75240
PROPERTY NUMBERS Total: 21

Property Type Number
Patent Number: D639375
Patent Number: 8196701
Patent Number: 8790434
Patent Number: 8516941
Patent Number: 8826793
Patent Number: 8286750
Patent Number: D642648
Patent Number: D643087
Patent Number: D642649
Patent Number: D642650
Patent Number: D674034
Patent Number: D646345
Patent Number: 8671818
Application Number: 14326152
Application Number: 61303553
Application Number: 13309392
Application Number: 13275191
Application Number: 61393821
Application Number: 61418285
Application Number: 61418294
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Property Type

Number

Application Number:

61418311

CORRESPONDENCE DATA
Fax Number:

(214)661-6662

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone:

Email:
Correspondent Name:
Address Line 1:
Address Line 4:

214-953-5880
phyndman@jw.com

PETE HYNDMAN

901 MAIN STREET, SUITE 6000
DALLAS, TEXAS 75202

NAME OF SUBMITTER:

PETE HYNDMAN

SIGNATURE:

/Pete Hyndman/

DATE SIGNED:

01/07/2015

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 3

source=0OSSHoldingsIntellectual Property Assignment#page1.tif
source=0SSHoldingsIntellectual Property Assignment#page?.tif
source=0OSSHoldingsIntellectual Property Assignment#page3.tif
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Execution Version

INTELLECTUAL PROPERTY ASSIGNMENT

For good and valuable consideration, the receipt of which is hereby acknowledged, O.S.S.
Holdings, LLC, a Utah limited liability company having a place of business at 14051 Sage Hollow
Drive, Draper, Utah 84020 (“Assignor”), hereby assigns, conveys and transfers to OSS
Suppressors LLC, a Texas limited liability company, having a place of business at 5430 LBJ
Freeway, Suite 1480, Dallas, Texas 75240 (“Assignee™), all of Assignor’s right, title and interest
in and to the intellectual property set forth in the following clauses (A), (B) and (C) (the “Assigned
Intellectual Property”) pursuant to that certain Asset Purchase Agreement, dated as of December
10, 2014 by and among Assignor, Assignee, Praeda, Inc., and Holliday Holding LLC (the “Asset
Purchase Agreement™),

(A)  the patents, patent registrations and patent applications owned or purported to be
owned by Assignor at the time immediately prior to the Closing, including, but not
limited to, those patents, patent registrations and patent applications identified on
Schedule A hereto as well as all inventions disclosed therein and all continuations,
divisions, continuations-in-part, reissues, and extensions thereof, and all Letters
Patent of the United States and any foreign country which may be granted thereon,
and all rights to claim priority on the basis of any of the foregoing;

(B)  inventions, trademarks (and goodwill associated therewith), Internet domain
names, copyrights, trade secrets and know-how, in each case which are owned or
purported to be owned by Assignor at any time prior to the Closing; and

(C)  all agreements relating to intellectual property between Assignor and OSS
(Operators Suppressor Systems Inc.), a Wyoming corporation (“OSS”), including
but not limited to, that certain License Agreement dated August 4, 2012 by and
between Assignor and OSS.

together with the goodwill of the business symbolized by the Assigned Intellectual Property, any
future registrations of the Assigned Intellectual Property, and all common law rights associated
with the Assigned Intellectual Property, and, any and all causes of action and other rights assertable
under the Assigned Intellectual Property, including, without limitation, the right to sue for
infringement, misappropriation of, or improper activities regarding the Assigned Intellectual
Property, subject, in all cases, to the Asset Purchase Agreement referred to above, and the right to
enjoy all of the monetary benefits obtained as a result of any such litigation, the same to be held
and enjoyed by Assignee, its successors and assigns, as fully and entirely as the same would have
been held and enjoyed by Assignor had this Intellectual Property Assignment not been made.

This Intellectual Property Assignment shall be governed by and construed in accordance
with the laws (but not the rules governing conflicts of laws) of the State of Texas.

All capitalized terms used in this Intellectual Property Assignment, but not otherwise
defined herein, are given the meanings set forth in the Asset Purchase Agreement.

Intellectual Property Assignment Page |
F1552479v.3
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Execution Version

This Intellectual Property Assignment may be executed in any number of counterparts, all
of which together shall constitute one and the same document. A photocopied or facsimile
signature shall be deemed to be the functional equivalent of a manually executed original for all

purposes.

This Intellectual Property Assignment shall be binding upon, and inure to the benefit of,
and be enforceable by, Assignor, Assignee and their respective successors and assigns.

Executed as of the 10th day of December, 2014.

Intellectual Property Assignment Page 2

O.S.S. HOLDINGS, LLC

By: Praeda, Inc., Manager

e

By ]/ (7

T Russell Oliver, President

-

e

OSS SUPPRESSORS LLC

BW

Richard Emery,
CEO
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SCHEDULE A

Issued Patents

Patent Title

Octagonal Firearm Suppressor

Firearm Suppressor

Octagonal Firearm Suppressor

Acoustic and Heat Control Device

Particulate Capture from a High Energy Discharge Device
Interchangeable, Modular Firearm Mountable Device
Interchangeable, Modular Firearm Mountable Device
Energy Capture and Control Device

Hexagonal Firearm Suppressor

Nonagonal Firearm Suppressor

Heptagonal Firearm Suppressor

Decagonal Firearm Suppressor

Six-Sided Handrail for Firearms

Visual Signal Reducer

Firearm Discharge Gas Flow

Pending Patents

Patent Title

Particulate Capture from a High Energy Discharge Device

Energy and Particulate Capture and Control Devices

Augmented Handrail System for Firearm Accessory
Mounting

Augmented Handrail System for Firearm Accessory
Mounting

Augmented Handrail System for Firearm Accessory
Mounting

Sound Reduction Module

Firearm Discharge Gas Flow Control

Coupling Device, System, and Methods to Maintain
Relative Position Between Two Components

Closed or Expired Patents

Title

Back Pressure Regulator for Firearms

Muzzle Integrated Laser Sight

Target Stand with Multiple Replaceable Targets
Trademark

Hexagonal Suppressor Configuration

Intellectual Property Assignment Page 3

Execution Version

Country

U.S.
Canada
European Community

Patent No.

D639,375
136645

001742693-0001

U.S. 8,196,701
U.S. 8,790,434
U.S. 8,516,941
U.S. 8,826,793
U.S. 8,286,750
U.S. D642,648
U.S. D643,087
U.S. D642,649
U.S. D642,650
U.S. D674,034
U.S. D646,345
U.S. 8,671,818
Country Serial No.

U.S. 14/326,152
U.S. 61/303,553
U.S. 13/309,392
U.S. 13/275,191
U.S. 61/393,821
U.S. 61/418,285
U.S. 61/418,294
U.S. 61/418,311
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‘UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.LOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO. CONFIRMATION NO. I
13/025,989 02/11/2011 Russell Oliver 3212-002.NP4 3886
20551 7590 04/12/2013
EXAMINER

THORPE NORTH & WESTERN, LLP. | I
P.O. Box 1219 PHILLIPS, FORREST M
SANDY, UT 84091-1219 | ART UNIT | PAPER NUMBER I

2832

| NOTIFICATION DATE | DELIVERY MODE I

04/12/2013 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):
causse@tnw.com

patentdocket@tnw.com
rich@tnw.com

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

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www usplo.gov

THORPE NORTH & WESTERN, LLP.
P.O. Box 1219
SANDY UT 84091-1219 APR 1 2 2013

In re Application of: : ‘
Russell OLIVER : DECISION ON PETITION TO

Serial No.: 13/025989 : MAKE SPECIAL FOR NEW
Filed: 11 February 2011 : APPLICATION UNDER 37

Title: ENERGY CAPTURE AND CONTROL : C.FR. §1.102 & M.P.EP. § 708.2
DEVICE :

This is a decision on the petition filed on 11 February 2011 to make the above-identified
application special for accelerated examination procedure under 37 C.F.R. § 1.102(d).

The petition to make the application special is DENIED.

REGULATION AND PRACTICE
A grantable petition to make special under 37 C.F.R. § 1.102(d) and pursuant to the “Change to
Practice for Petitions in Patent Applications to Make Special and for Accelerated Examination™
published in the Federal Register on June 26, 2006 (71 Fed. Reg. 36323), must satisfy the

following conditions:

[: Conditions Regarding the Application:

1. the application must be a non-reissue utility or design application filed under 37 CFR
1.111(a),

2. the application, the petition and the required fees must be filed electronically using the
USPTO’s electronic filing system (EFS), or EFS-web; if not filed electronically, a statement
asserting that EFS and EFS-web were not available during the normal business hours.

3. at the time of filing, the application must be complete under 37 CFR 1.51 and in
condition for examination;

4. the application must contain three or fewer independent claims and twenty or fewer
total claims and the claims must be directed to a single invention.

II. Conditions Regarding the Petition:

The petition must:

1. be filed with the application;

2. include a statement that applicant agrees not to separately argue the patentability of
any independent claim during any appeal in the application;
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. Application Serial No. 13/025989 2
Decision on Petition

3. include a statement that applicant agrees to make an election without traverse in a
telephone interview;

4. include a statement that applicant agrees to conduct such an interview when requested
by the-examiner; and |

5. include a statement, made based on a good faith belief, that a preexamination search in
compliance with the following requirements, was conducted, including an identification of the
field of search by United States class and subclass, where applicable, and for database searches,
the search logic or chemical structure or sequence used as a query, the name of the file(s)
searched and the database service, and the date of the search.

The preexamination search must:

5.1 involve U.S. patents and patent application publications, foreign patent
documents, and non-patent literature, unless the applicant can justify with reasonable
certainty that no references more pertinent than those already identified are likely to be
found in the eliminated sources and includes such a justification with this statement;

5.2. be directed to the claimed invention and encompass all of the features of the
claims, giving the claims the broadest reasonable expectation; and

5.3. encompass the disclosed features that may be claimed.

6. must provide in support of the petition an accelerated examination support document.
An accelerated examination support document must include:

6.1. an information disclosure statement (IDS) in compliance with 37 CFR 1.98
citing each reference deemed most closely related to the subject matter of each of the
claims;

6.2. an identification of all the limitations in the claims that are disclosed by the
reference specifying where the limitation is disclosed in the cited reference;

6.3. a detailed explanation of how each of the claims are patentable over the
references cited with particularity required by 37 CFR 1.111(b) and (c);

6.4. a concise statement of the utility of the invention as defined in each of the
independent claims (unless the application is a design application);

6.5. a showing of where each limitation of the claims finds support under 35 USC
112, first paragraph, in the written description of the specification. If applicable, the
showing must also identify: (1) each means- (or step) plus-function claim element that
invokes consideration under 35 USC 112, sixth paragraph; and (2) the structure, material,
or acts in the specification that corresponds to each means- (or step) plus-function claim
element that invokes consideration under 35 USC 112, sixth paragraph; if the application
claims the benefit of one or more applications under title 35, United States Code, the
showing must also include where each limitation of the claims finds support under 35
USC 112, first paragraph, in each such application in which such supports exists; and

6.6. an identification of any cited references that may be disqualified under 35
USC 103(c).
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«+ Application Serial No. 13/025989 3
Decision on Petition

REVIEW OF FACTS

The petition appears on its face to be filed without recognition of the August 25, 2006 policy
change to the petition to make special program. Any petition to make special, other than those
based on applicant's health or age or the PPH pilot program, filed on or after the effective date
must meet the requirements set forth in the Federal Register notice of June 26, 2006 (71 Fed.
Reg. 36323). A statement that the claimed subject matter is directed to environmental quality,
energy, or countering terrorism is only sufficient for waiving the petition fee set forth in 37 CFR
1.17(h). Petitioner’s provided statement is sufficient for waiver of said fee. A copy of the June
26, 2006, Federal Register notice (71 Fed. Reg. 36323) may be found at www.USPTOQ.gov under
the accelerated examination link.

The instant petition was not filed under the current petition to make special practice.
Consequently, the application is not eligible for the accelerated examination under 37 C.F.R. §
1.102(d).

DECISION
For the above-stated reasons, the petition is denied. The application will remain in its regular
status, and will be taken up by the examiner for action in its regular turn.

Any inquiries regarding this decision should be directed to Quality Assurance Specialist (QAS)
Michael Day at (571) 272-1568.

/Michael Day/

Michael Day, QAS

Technology Center 2800
Semiconductors, Electrical and Optical
Systems and Components

011



»’

UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 1450
Alexandria, Virginia 22313-1450
WWW.USPI0. 2OV
I APPLICATION NO. l FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. l
13/025,989 02/11/2011 Russell Oliver 3212-002.NP4 3886
20551 7590 04/12/2013
EXAMINER
THORPE NORTH & WESTERN, LLP. | l
P.O.Box 1219 PHILLIPS, FORREST M
SANDY, UT 84091-1219
: | ART UNIT | PAPER NUMBER I
2832
I NOTIFICATION DATE | DELIVERY MODE ]
04/12/2013 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):
causse@mw.com

patentdocket@tnw.com
rich@tnw.com

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

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.usplo.gov

THORPE NORTH & WESTERN, LLP.
P.O. Box 1219
SANDY UT 84091-1219 APR 12 2013

In re Application of: :
Russell OLIVER : DECISION ON PETITION TO

Serial No.: 13/025989 : MAKE SPECIAL FOR NEW
Filed: 11 February 2011 : APPLICATION UNDER 37

Title: ENERGY CAPTURE AND CONTROL : CFR.§1.102& M.P.E.P. § 708.2
DEVICE :

This is a decision on the petition filed on 11 February 2011 to make the above-identified
application special for accelerated examination procedure under 37 C.F.R. § 1.102(d).

The petition to make the application special is DENIED.

REGULATION AND PRACTICE
A grantable petition to make special under 37 C.F.R. § 1.102(d) and pursuant to the “Change to
Practice for Petitions in Patent Applications to Make Special and for Accelerated Examination”
published in the Federal Register on June 26, 2006 (71 Fed. Reg. 36323), must satisfy the

following conditions:

1. Conditions Regarding the Application:

1. the application must be a non-reissue utility or design application filed under 37 CFR
1.111(a);

2. the application, the petition and the required fees must be filed electronically using the
USPTO’s electronic filing system (EFS), or EFS-web; if not filed electronically, a statement
asserting that EFS and EFS-web were not available during the normal business hours.

3. at the time of filing, the application must be complete under 37 CFR 1.51 and in
condition for examination;

4. the application must contain three or fewer independent claims and twenty or fewer
total claims and the claims must be directed to a single invention.

1. Conditions Regarding the Petition:

The petition must:

1. be filed with the application;

2. include a statement that applicant agrees not to separately argue the patentability of
any independent claim during any appeal in the application;
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Application Serial No. 13/025989 2
Decision on Petition

3. include a statement that applicant agrees to make an election without traverse in a
telephone interview;

4. include a statement that applicant agrees to conduct such an interview when requested
by the-examiner; and

5. include a statement, made based on a good faith belief, that a preexamination search in
compliance with the following requirements, was conducted, including an identification of the
field of search by United States class and subclass, where applicable, and for database searches,
the search logic or chemical structure or sequence used as a query, the name of the file(s)
searched and the database service, and the date of the search.

The preexamination search must:

5.1 involve U.S. patents and patent application publications, foreign patent
documents, and non-patent literature, unless the applicant can justify with reasonable
certainty that no references more pertinent than those already identified are likely to be
found in the eliminated sources and includes such a justification with this statement;

5.2. be directed to the claimed invention and encompass all of the features of the
claims, giving the claims the broadest reasonable expectation; and

5.3. encompass the disclosed features that may be claimed.

6. must provide in support of the petition an accelerated examination support document.
An accelerated examination support document must include:

6.1. an information disclosure statement (IDS) in compliance with 37 CFR 1.98
citing each reference deemed most closely related to the subject matter of each of the
claims;

6.2. an identification of all the limitations in the claims that are disclosed by the
reference specifying where the limitation is disclosed in the cited reference;

6.3. a detailed explanation of how each of the claims are patentable over the
references cited with particularity required by 37 CFR 1.111(b) and (c);

6.4. a concise statement of the utility of the invention as defined in each of the
independent claims (unless the application is a design application),

6.5. a showing of where each limitation of the claims finds support under 35 USC
112, first paragraph, in the written description of the specification. If applicable, the
showing must also identify: (1) each means- (or step) plus-function claim element that
invokes consideration under 35 USC 112, sixth paragraph; and (2) the structure, material,
or acts in the specification that corresponds to each means- (or step) plus-function claim
element that invokes consideration under 35 USC 112, sixth paragraph; if the application
claims the benefit of one or more applications under title 35, United States Code, the
showing must also include where each limitation of the claims finds support under 35
USC 112, first paragraph, in each such application in which such supports exists; and

6.6. an identification of any cited references that may be disqualified under 35
USC 103(c).

014



s

Application Serial No. 13/025989 3
Decision on Petition

REVIEW OF FACTS

The petition appears on its face to be filed without recognition of the August 25, 2006 policy
change to the petition to make special program. Any petition to make special, other than those
based on applicant's health or age or the PPH pilot program, filed on or after the effective date
must meet the requirements set forth in the Federal Register notice of June 26, 2006 (71 Fed.
Reg. 36323). A statement that the claimed subject matter is directed to environmental quality,
energy, or countering terrorism is only sufficient for waiving the petition fee set forth in 37 CFR
1.17(h). Petitioner’s provided statement is sufficient for waiver of said fee. A copy of the June
26, 2006, Federal Register notice (71 Fed. Reg. 36323) may be found at www.USPTO.gov under
the accelerated examination link.

The instant petition was not filed under the current petition to make special practice.
Consequently, the application is not eligible for the accelerated examination under 37 C.F.R. §
1.102(d).

DECISION
For the above-stated reasons, the petition is denied. The application will remain in its regular
status, and will be taken up by the examiner for action in its regular turn.

Any inquiries regarding this decision should be directed to Quality Assurance Specialist (QAS)
Michael Day at (571) 272-1568.

/Michael Day/

Michael Day, QAS

Technology Center 2800
Semiconductors, Electrical and Optical
Systems and Components
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PTO/SB/08A (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

L Complete if Known
Substitute for form 1449/PTO Application Number 13/025,089
Filing Date 2/11/2011
INFORMATION DISCLOSURE First Named Inventor Russell Oliver
STATEMENT BY APPLICANT Art Unit 2832
(Use as many sheets as necessary) Examiner Name Forrest M. Phillips
Sheet | | of | Attorney Docket Number 3212-002.NP4

U.S. PATENT DOCUMENTS

Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where Relevant
Initials* No.! Number-Kind Code? @™ MM-DD-YYYY Applicant of Cited Document Passages or Relevant Figures Appear
2,165,457 07/1939 Cutts Jr.
6,374,718 04/2002 Rescigno et al.

FOREIGN PATENT DOCUMENTS

Examiner | Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Where
o g e
Initials* No.! S — S TRRGWT) Date Applicant of Cited Document Relevant Passages or Relevant T
Country Code®- Number™ — Kind Code MM-DD-YYYY Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial il 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. ' Applicant’s unique citation designation number (optional). * See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For Japanese patent documents, indication of the year of
the reign of the Emperor must precede the serial number of the patent document. > Kind of document by the appropriate symbols as indicated on the document under WIPO
Standard ST.16 if possible. ® Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours 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, P.O. Box 1450, Alexandria, VA 22313-1450.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TQ: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08B (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

Complete if Known

Substitute for form 1449/PTO Application Number 13/025,989
INFORMATION DISCLOSURE Filing Date 2/11/2011
STATEMENT BY APPLICANT First Named Inventor Russell Oliver

(Use as many sheets as necessary)
Art Unit 2832
Examiner Name Forrest M. Phillips

Sheet l of ‘ Attorney Docket Number 3212-002.NP4

NON PATENT LITERATURE DOCUMENTS

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

U.S. Application No. 13/025,954; filed 02/11/2011; Russell Oliver; office action issued 07/30/2012

Examiner Date
Signature Considered

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

'Applicant’s unique citation designation number (optional). *Applicant is to place a check mark here if English language Translation is attached. This collection of
information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours 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, P.O.
Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. Send to: Commissioner for Patents, P.O. Box

1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Electronic Acknowledgement Receipt

EFSID: 14093667
Application Number: 13025989
International Application Number:
Confirmation Number: 3886

Title of Invention:

ENERGY CAPTURE AND CONTROL DEVICE

First Named Inventor/Applicant Name:

Russell Oliver

Customer Number:

20551

Filer:

Erik Sun Ericksen/Eileen Fuessel

Filer Authorized By:

Erik Sun Ericksen

Attorney Docket Number:

3212-002.NP4

Receipt Date: 29-0CT-2012
Filing Date: 11-FEB-2011
Time Stamp: 10:19:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
261673
1 ids.pdf yes 6

1dd8c7d4ccf718608a4f9c2895efe3a85753
bcd6
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 4
Information Disclosure Statement (IDS) Form (SB08) 5 6
Warnings:
Information:
545316
2 Non Patent Literature 954.pdf no 17
6fd3ce176d6991b4742026bb720a54943 |
Warnings:
Information:
Total Files Size (in bytes); 806989

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

ARTUNIT: 2832
EXAMINER: Forrest M. Phillips

FIRST NAMED
INVENTOR: Russell Oliver

SERIAL NO.: 13/025,989
FILED: 2/11/2011
CONF. NO.: 3886

FOR: ENERGY CAPTURE AND CONTROL
DEVICE

DOCKET NO.: 3212-002.NP4

CERTIFICATE OF MAILING
UNDER 37 C.F.R.§ 1.8

DATE OF DEPOSIT: /O RT LY

I hereby certify that this paper or fee (along
with any paper or fee referred to as being attached
or enclosed) is being submitted on the date
indicated above via:

XI EFS Web

[] facsimile to

[] the United States Postal Service with
sufficient postage as first class mail
addressed to: Mail Stop s
Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

/EileenFuessel/
Eileen Fuessel

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 and 1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir/Madam:

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the Applicant requests

consideration of this Information Disclosure Statement, which is being submitted in accordance with:

X 37 C.E.R. § 1.97(b)(1) or (3), within three months of the filing date of the application, or

before a first office action on the merits, whichever occurs last;

] 37 C.F.R. § 1.97(c), after a first office action on the merits, but before a Final Office

Action or a Notice of Allowance, whichever occurs first, and is accompanied by EITHER

a statement in accordance with 37 C.F.R. § 1.97(e), OR the fee set forth in 37 C.F.R. §

1.17(p); or

] 37 C.F.R. § 1.97(d), after a Final Office Action or Notice of Allowance, whichever occurs

first, but on or before payment of the issue fee, and is accompanied by BOTH a statement
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Art Unit: 2832

Examiner: Forrest M. Philtips
Serial No.: 13/025,989
Docket No.: 3212-002.NP4
Page 2 of 4

in accordance with 37 C.F.R. § 1.97(¢), AND the fee set forth in 37 C.F.R. § 1.17(p).

SUBMISSIONS

Please find enclosed, pursuant to 37 C.F.R. §§ 1.97 and 1.98:

X Form PTO/SB/08A and/or PTO/SB/08B listing the references submitted for
consideration, which contains a list of all patents, publications and all other items that
have come to the attention of one or more of the individuals designated in 37 C.F.R. §
1.56(c).

X Legible copies of the listed non-patent documents, unpublished U.S. applications

and foreign documents or their relevant portions are included.

] All English translations of each non-English reference, if any, within the
posse;ssion, custody, control or availability of anyone designated in 37 C.F.R. §
1.56(c) (see 37 C.F.R. §1.98 are included.

] For all listed references that are not either in the English language, or
accompanied by a translation into English, a concise explanation of relevance as

required under 37 C.F.R. § 1.98(a)(3) is enclosed attached to each.

Copies of references listed on the enclosed PTO/SB/08A and/or PTO/SB/08B are not enclosed:
] because, under 37 C.F.R. § 1.98.(d), they were previously cited by or submitted to

the Office in application number , which is relied

upon for an earlier filing date under 37 C.F.R. § 1.20.

] because they are substantially cumulative of an enclosed reference.
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Art Unit: 2832

Examiner: Forrest M. Phillips
Serial No.: 13/025,989
Docket No.: 3212-002.NP4
Page 3 of 4

STATEMENT IN ACCORDANCE WITH 37 C.F.R. § 1.97(e)

] [ hereby certify that each item contained in the information disclosure statement was first cited
in a communication from a foreign patent office in a counterpart foreign application not more than three
months prior to the filing of the information disclosure statement.

] I hereby certify that no item contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the
person signing the certification after making reasonable inquiry, no item of information contained in the
information disclosure statement was known to any individual designated in §1.56(c) more than three months

prior to the filing of the information disclosure statement.

REMARKS

While no representation is made that any of these references may be “prior art” within the meaning
of that term in accordance with 37 C.F.R. §§ 102 or 103, the enclosed list of references is disclosed so as
to comply with the duty of disclosure set forth in 37 C.F.R. § 1.56.

Moreover, while no representation is made that a specific search of office files or patent office
records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed,
are the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware,

and no art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

] Check No. in the amount of § (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement

meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any
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Art Unit: 2832

Examiner: Forrest M. Phillips
Serial No.: 13/025,989
Docket No.: 3212-002.NP4
Page 4 of 4

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.

+4

Dated this J2 7 day of Crtobar ,2012.

Respectfully submitted,

/ErikSEricksen/

Erik S. Ericksen, M.S.
Attorney for Applicant
Registration No. 48954

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/025,989 10/16/2012 8286750 3212-002.NP4 3886
20551 7590 09/26/2012
THORPE NORTH & WESTERN, LLP.
P.O. Box 1219

SANDY, UT 84091-1219

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

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

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

Russell Oliver, Sandy, UT;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Receipt date: 05/25/2011

13 0259%%7515%&%8;0%632

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

Complete if Known

Application Number 13/025,989
Filing Date 2/11/2011
First Named Inventor Russell Oliver
Art Unit 2855

Examiner Name

To Be Determined

Sheet | ] [of [2 Attorney Docket Number 3212-002.NP4
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where Relevant
Initials* No.! Number-Kind Code? eV MM-DD-YYYY Applicant of Cited Document Passages or Relevant Figures Appear
/FP/ 6732628 05-11-2004 Coburn et al.
6298764 10-09-2001 Sherman et al.
5777258 07-07-1998 Soon
1462158 07-17-1923 Wildner
2010/0048752 02-25-2010 Vignola et al.
2009/0235568 09-24-2009 Auvine
5486425 01-23-1996 Seibert
6376565 04-23-2002 Dyer et al.
7207258 04-24-2007 Scanlon
4576083 03-18-1986 Seberger, Jr.
6575074 06-10-2003 Gaddini
1773443 08-19-1930 Wilman
1427802 09-05-1922 Goodwin
1736319 11-19-1929 Maxim
748157 12-29-1903 Bouton
5679916 10-21-1997 Weichert
7237467 07-03-2007 Melton
7412917 08-19-2008 Vais
7308967 12-18-2007 Hoel
5164535 11-17-1992 Leasure
6079311 06-27-2000 0O’Quinn et al.
4501189 02-26-1985 Brandl et al.
916885 03-30-1909 Maxim
5029512 07-09-1991 Latka
4907488 03-13-1990 Seberger
6302009 10-16-2001 O’Quinn et al.
7661349 02-16-2010 Brittingham
5698810 12-16-1997 Rose
7587969 09-15-2009, , , ;| Silvers
Cl AN . i 5036747 08-06-19941" ~ | McClain, III
NS N 7707762 05-04-2010 Swan
to doct menlt, 7353740 04-08-2008 Hoffman
A A 6792711 09-21-2004 Battaglia
2o & 5590484 01-07-1997 Mooney et al
7/132/8012 2007/0256347 11-08-2007 Fitzpatrick et al
7676976 03-16-2010 Dueck et. al.
7216451 05-15-2007 Troy
6499245 12-31-2002 Swan
5433133 07-18-1995 La France
7036259 05-02-2006 Beretta
6490822 12-10-2002 Swan
4510843 04-16-1985 Rabatin
7610710 11-03-2009 Brittingham
6959509 11-01-2005 Vais
2010/0199834 08-12-2010 Dueck et al

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /FP/
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PART B - FEE(S) TRANSMITTAL

Coraplete and send this ferm, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.0. Box 1456
Alexandria, Virginia 22313-1458
or Fax (8713-273-2883
i be used for (ransmufting the ISSUE FEE and PUBLICATION FEE {(if required). Blocks I through 5 should be completed where

e including the Patent, advance ovders and notification of maintenance fess will be maitled to the current correspondence address as
ed otherwise in Block 1, by (a) specifying a new comrespondence address; and/or {b) indicating a separvate "FEE ADDRESS" for

INSTRUCTIONS: This form shou
gxpg’gropri All further correspondenc
indicated unless corrected below or dire
matutenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Tlse Block

]

d for domestic mailings of the

3) d for any other accompanytng
ar, such as an assignment or formal drawing, must
iling or fransoussion.

1+ any change of address) Note: A certificate of
Fee(s) Transmittal. 1

apers. Each a
have s oW ¢

20,551 - - .
Certificate of Mailing or Transmission
I hereby certify that this Fee{s) Transmittal is being deposited with the United
Thorpe North & Western, LLP States Po ervice with sufficient p for first class mail in an envelope
! A va ! add d to the Mail Stop ISSUE FEE adde above, or being facsimile
P.O. Bax 1219 transmitted to the USPTO (571) 273-2885, an t indicated bejow.

Sandy, UT 840811218 . - e
A ¥ Andrea C. Ph;iiips (Depositor's nate)
Jandreacphillips/ (Signature}
September 12, 2012 (Date}

APPLICATION NQO. FILING DATE FIRST NAMED INVENTOR. ATTORNEY DOCKET ] CONFIRMATION NO.
13/025,98% 21117201 Russell Oliver 3212-002. NP4 3886

TITLE OF INVENTION: £nerqy Capture and Controt Device

E APPLN. TYPE SMALL ENTITY ; ISSUE FEE DUE E PURLICATION FEE DUE l PREV. PAID ISSUE FEE E TOTAL FEE(S) DUE DATE DUE
ronprovisional YES §870 §0 $G $870.00 0G/12/2042
E EXAMINER ; ARTUNIT E
PHILLIPS, FORREST M 2832

W

1. Change of correspondence address or indication of "Fee Address” (37
~Ny A -
CFR 1.363).
ek Change of correspondence address (or Change of Correspondence
Address form PTO/SE/122) atiached.

1 THORPE NORTH & WESTERNLLP

s of up to 3 registered patent attorneys
R, alteratively,

b

> of a single firm (havir 3 member 4
ndication form registered attomey ot agent) and the nameas of up o
od. Use of a Customer 2 registered patent attorneys or agents. If no name 18 3
listed, no name will be printed. -

L "Fee Address" indication {or "Fee Addr
PTO/SR/M7; Rev 83-02 or more recent) sit
Number is reqguired.

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

PLEASE NOTE: Unless an assignee is identifted below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substituts for filing an assignment.
{A} NAME OF ASSIGNEE {B) RESIDENCE: {CITY and STATE OR COUNTRY)

(.5.8. Holdings, LLC Murray, Utah

. . . . . . . B I L P . . . P -
Please check the appropriste gssignee category or categories {(will not be printed on the patent) L Fndividual Corporation or other private group entity L Government

4a. The following fee(s) are submtted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above}
] 1ssue Feo L A cheok is enclosed.
L Publication Fee (o small entity discount permitted) ] Payment by credit card. Form-PEREO-2638ts-nttackod:
L3 Advance Order - # of Copies {d The Director is hereby ed to charge the required fee(s), ¢ vy, or credit any

it Account Number  20-0100 py of this form).

averpayment, 1o Deps

5. Change in Fatity Status (from status indicated sbove}
a Applicaat claims SMALL ENTITY status. See 37 CFR 1.27. Ldb. Applicant 18 no longer clainang SMALL ENTITY status. See 37 CFR 127} 2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignes or other party i
interest a5 shown by the records of the United States Patent and Trademark Office.

Authorized Signature feriksericksen/ Date  Saptember 12, 2012

Typed or printed name Erik 8. Ericksen, M.S. Repistration No. 48954

This collection of information is requived by 37 CFR .31 1. The information is required (o obtain or retain a benefit by the public which is to file {(and by the USPTQ to process)
an application. Contidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 mnufes to complete, including gathering, preparing, and
subtmiting 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 cormplete
this form and/or suggestions for reducing this burden, showld be seat to the Chicf Information Officer, U.8. Patent and Trademark Office, U.8. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Conumissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1430.

Under the Paperwork Reduction Act of 1995, ne persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 82/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; US, DEPARTMEN '16(2)16 COMMERCE



Electronic Patent Application Fee Transmittal

Application Number:

13025989

Filing Date:

11-Feb-2011

Title of Invention:

ENERGY CAPTURE AND CONTROL DEVICE

First Named Inventor/Applicant Name:

Russell Oliver

Filer:

Erik Sun Ericksen/Andrea Phillips

Attorney Docket Number:

3212-002.NP4

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl issue fee 2501 1 870 870

Extension-of-Time:
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 870
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Electronic Acknowledgement Receipt

EFSID: 13726130
Application Number: 13025989
International Application Number:
Confirmation Number: 3886

Title of Invention:

ENERGY CAPTURE AND CONTROL DEVICE

First Named Inventor/Applicant Name:

Russell Oliver

Customer Number:

20551

Filer:

Erik Sun Ericksen/Andrea Phillips

Filer Authorized By:

Erik Sun Ericksen

Attorney Docket Number:

3212-002.NP4

Receipt Date: 12-SEP-2012
Filing Date: 11-FEB-2011
Time Stamp: 17:08:02

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$870

RAM confirmation Number

4787

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(ifappl.)
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38401
1 Issue Fee Payment (PTO-85B) Transmittal.pdf no 1

6dabdc7a08bfof4a00d62ce0210761883b7:
1a8f

Warnings:

Information:

30177
2 Fee Worksheet (SB06) fee-info.pdf no 2
eabcab3fd8c3e9ed44830f13648aa66223do
Warnings:
Information:
Total Files Size (in bytes); 68578

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
20551 7590 06/12/2012
THORPE NORTH & WESTERN, LLP. PHILLIPS, FORREST M
P.O. Box 1219
SANDY, UT 84091-1219 | ART UNIT PAPER NUMBER |
2832
DATE MAILED: 06/12/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
13/025,989 02/11/2011 Russell Oliver 3212-002.NP4 3886

TITLE OF INVENTION: ENERGY CAPTURE AND CONTROL DEVICE

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

nonprovisional YES $870 $0 $0 $870 09/12/2012
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmuttal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

20551 7590 06/12/2012
THORPE NORTH & WESTERN, LLP. Certificate of Mailing or Transmission
P.O. Box 1219 I hereby certify that this Fee(s) Transmittal is being deposited with the United
V. Box States Postal Service with sufficient postage for first class mail in an envelope
SANDY, UT 84091-1219 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/025,989 02/11/2011 Russell Oliver 3212-002.NP4 3886
TITLE OF INVENTION: ENERGY CAPTURE AND CONTROL DEVICE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $870 $0 $0 $870 09/12/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHILLIPS, FORREST M 2832 181-223000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ! . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will va{hy deﬁendin upon the individual case. Any comments on the amount of time you require to com%lete
this form and/or SIiEgestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,

Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
13/025,989 02/11/2011 Russell Oliver 3212-002.NP4 3886
| EXAMINER |
20551 7590 06/12/2012
THORPE NORTH & WESTERN, LLP. PHILLIPS, FORREST M
P.O. Box 1219
SANDY, UT 84091-1219 | ART UNIT PAPER NUMBER |

2832

DATE MAILED: 06/12/2012

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 O 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 0 day(s).

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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Privacy Act Statement

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

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

1.

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

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

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

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

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

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

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

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

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

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

. A record from this system of records may be disclosed, as a routine use, to the public after either

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

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 13/025,989 OLIVER, RUSSELL
FORREST M. PHILLIPS 2832

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF 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. [X] This communication is responsive to amendment filed 5/29/12.

2. [ 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. X The allowed claim(s) is/are 1-22.
4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[dSome* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date __ .

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

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

Attachment(s)
1. [0 Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [1 Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. [J Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ Other )
/FORREST M PHILLIPS/
Examiner, Art Unit 2832
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120531
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Application/Control Number: 13/025,989 Page 2
Art Unit: 2832

DETAILED ACTION
Response to Arguments

Applicant’s arguments, see remarks, filed 5/29/12, with respect to claims 1-22
have been fully considered and are persuasive. The rejection of 2/8/12 has been
withdrawn.

Allowable Subject Matter

Claims1-22 are allowed.

The following is an examiner’s statement of reasons for allowance: the prior art
fails to disclose the invention in the combination as claimed.

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

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to FORREST M. PHILLIPS whose telephone number is
(571)272-9020. The examiner can normally be reached on Monday through Friday
8:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Elvin Enad can be reached on 57127221990. 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: 13/025,989 Page 3
Art Unit: 2832

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

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

/FORREST M PHILLIPS/
Examiner, Art Unit 2832

037



Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

13025989 OLIVER, RUSSELL
Examiner Art Unit
FORREST M PHILLIPS 2832
SEARCHED
Class Subclass Date Examiner
181 223 9/23/11 FP
89 14.4 9/23/11 FP
SEARCH NOTES
Search Notes Date Examiner
EAST inventor search conducted 9/23/11 FP
EAST search conducted see attached search history 9/23/11 FP
EAST search updated 2/1/12 FP
EAST search updated to reflect amendment 5/31/12 FP
EAST interference search conducted 5/31/12 FP
INTERFERENCE SEARCH
Class Subclass Date Examiner
181 223 5/31/12 FP
89 14.4 5/31/12 FP

/FORREST M PHILLIPS/
Examiner.Art Unit 2832

/FORREST M PHILLIPS/
Primary Examiner.Art Unit 2832

U.S. Patent and Trademark Office

Part of Paper No. : 20120531
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

Ref {iHits {iSearch Query {iDBs Default Plurals jiTime

# Operator Stamp

L4 204 i181/223.ccls. US-PGPUB; USPAT; USOCR; FPRS; OR OFF 2012/05/31
EPO; JPO; DERWENT; IBM_TDB 12:17

L5 381 i(89/14.4).CCLS. {jUS-PGPUB; USPAT; USOCR; FPRS; OR OFF 2012/05/31
EPO; JPO; DERWENT; IBM_TDB 12:17

EAST Search History (I nterference)

Ref i{Hits {iSearch Query DBs Default Plurals {iTime
# Operator Stamp

L6 i1 (89/14.4).CCLS. UPAD OR OFF 2012/05/31
12:21

L7 {125 §181/223.ccls. USPAT; UPAD OR OFF 2012/05/31
12:21

L8 46 isound with flash same US-PGPUB; USPAT;{{OR OFF 2012/05/31
suppressor UPAD 12:22

L9 226 isilencer and deflector US-PGPUB; USPAT;{OR OFF 2012/05/31
UPAD 12:23

L10 440 #19 and (high with energy US-PGPUB; USPAT;HOR OFF 2012/05/31
fiream gun rifle ) UPAD 12:23

5/31/2012 12:24:26 PM
C:\ Users\ fphillips\ Documents\ EAST\ Workspaces\ 13025989.wsp

file:///Cl/Users/fphillips/Documents/e-Red%20Folder/13025989/EAS T SearchHistory. 13025989 _AccessibleVersion.htm[5/31/2012 12:24:34 PI\Q?g



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;3,595 OLIVER, RUSSELL
FORREST M PHILLIPS 2832
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
181 223 F 4 1 A 21/00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
89 144
O Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 19 17

3 2 20 18

4 3 21 19

5 4 22 20

7 5 6 21

8 6 2 22

9 7

10 8

1 9

12 10

13 11

14 12

15 13

16 14

17 15

18 16
NONE

Total Claims Allowed:
22
(Assistant Examiner) (Date)
/FORREST M PHILLIPS/
Examiner.Art Unit 2832 05/31/2012 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No. 20120531
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PTO/SB/30 (02-09)
Approved for use through 03/31/2009. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
( RequeSt Application Number 13/025,989 \

for
, - Filing Date 2112011
Continued Examination (RCE) g _
Transmittal First Named Inventor Russell Oliver
Address to: : 2832
Mail Stop RCE Art Unit
Commissioner for Patents ; Forrest M. Phillips
P O. Box 1450 Examiner Name
wexandria, VA 22313-1450 Attorney Docket Number |3212:002.NP4 /

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. See Instruction Sheet for RCEs (not to be submitted to the USPTOQ) on page 2.

1. [Submission required under 37 CFR 1.114) Note: If the RCE is proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such
amendment(s).

Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be

a considered as a submission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

li. |:| Other
b. Enclosed

I Amendment/Reply iii. |:| Information Disclosure Statement (IDS)
i |:| Affidavit(s)/ Declaration(s) iv. |:| Other

Miscellaneous

Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a
period of months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)
Other

N

a.

L0

b.

3. Fees The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any overpayments, to
Deposit Account No.

X

|:| RCE fee required under 37 CFR 1.17(e)
ii. |:| Extension of time fee (37 CFR 1.136 and 1.17)

iii. |:| Other

b. |:| Check in the amount of $ enclosed

c. Payment by credit card {Form-RTG-2038 enslesed)

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.

f SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED )
Signature Jeriksericksen/ Date May 29, 2012
| Name (Print'Type) | Erik S. Ericksen, M.S. Registration No. | 48954 )

CERTIFICATE OF MAILING OR TRANSMISSION

| hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first class mail in an envelope
addressed to: Mail Stop RCE, Commissioner for Patents, P. O. Box 1450, Alexandria, VA 22313-1450 or facsimile transmitted to the U.S. Patent and Trademark
Office on the date shown below.

Signature /andreacphillips/

| Name (PrintType) | Andrea C. Phillips _ [ Date fmay 29, 2012 _ ]

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/SB/22 (09-11)

Approved for use through 07/31/2012. OMB 0651-0031

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

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

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 3012-002.NP4

Application Number 13/025,989 Filed 2/11/2011

For  Energy Capture and Control Device

Art Unit 2832 Examiner Forrest M. Phillips

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

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

Fee Small Entity Fee
One month (37 CFR 1.17(a)(1)) $150 $75 $./2.00
[] Two months (37 CFR 1.17(a)(2)) $560 $280 $
I:l Three months (37 CFR 1.17(a)(3)) $1270 $635 $
I:l Four months (37 CFR 1.17(a)(4)) $1980 $990 $
[[] Five months (37 CFR 1.17(a)(5)) $2690 $1345 $

Applicant claims small entity status. See 37 CFR 1.27.

|:| A check in the amount of the fee is enclosed.

Payment by credit card. Ferm-RPTQ-2038-is-atached-

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

|:| The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 20-0100

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

| am the |:| applicant/inventor.

[] assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96).

attorney or agent of record. Registration Number 48954

|:| attorney or agent under 37 CFR 1.34.
Registration number if acting under 37 CFR 1.34

/eriksericksen/ May 29, 2012
Signature Date
Erik S. Ericksen, M.S. 801-566-6633
Typed or printed hame Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below.

Total of ] forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

Application Number:

13025989

Filing Date:

11-Feb-2011

Title of Invention:

Energy Capture and Control Device

First Named Inventor/Applicant Name:

Russell Oliver

Filer:

Erik Sun Ericksen/Andrea Phillips

Attorney Docket Number:

3212-002.NP4

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount SU{JJ-STS::; in
Basic Filing:
Pages:
Claims:
Claims in excess of 20 2202 1 30 30

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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This listing of claims will replace all prior versions, and listings, of claims in the application:

CLAIM AMENDMENTS

1. (currently amended) An energy capture and control device, comprising:

a) a central chamber oriented along a central axis within an outer shell, said central
chamber having an inlet configured to receive a high energy material from a high
energy outlet;

b) an-a common off axis chamber oriented within the outer shell in fluid
communication with the central chamber and having a fluid outlet and multiple
internal walls defining eenfigured-to-produce-a serpentine fluid pathway which is at
least one of axially serpentine and radially serpentine and which dissipates energy
transferred from the high energy material; and

¢) a plurality of deflectors oriented in series along the central axis of the central

chamber and configured to deflect the energy from the high energy material to the

common off axis chamber.

2. (original) The device of claim 1, wherein the central chamber further comprises a locking
block oriented at the inlet, said locking block having an engagement surface configured to
attach to the high energy outlet and a hollow interior along the central axis, said hollow

interior having a reducing throat portion and a flared outlet.

3. (currently amended) The device of claim 1, wherein the-central-chamberfurther comprises

a-plurality of deflectors-oriented-inseries-alongthe-eentral-axis; the plurality of deflectors each
comprise eomprisiag-a frustoconical shape and having a hollow interior along the central axis

and each-having a flared exit portion.

4. (original) The device of claim 3, wherein the plurality of deflectors include a primary

deflector, a secondary deflector, and at least one tertiary deflector.
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(original) The device of claim 4, wherein at least one tertiary deflector is at least partially

engaged within the flared exit portion of an adjacent deflector.

(original) The device of claim 3, wherein the plurality of deflectors span substantially the

entire central axis along the central chamber.

(original) The device of claim 1, wherein the multiple internal walls are formed to produce

a radially serpentine fluid pathway.

(previously presented) The device of claim 1, wherein the multiple internal walls are
formed by multiple concentric tubes having progressively larger diameters so as to form
annular spaces between each adjacent tube, and having alternating ends offset so as to

produce the axially serpentine fluid annular pathway.

(previously presented) The device of claim 8, wherein the multiple concentric tubes
include an innermost tube which includes orifices oriented to allow fluid to pass from the
central chamber into a first annular space adjacent the innermost tube and through the annular

spaces of progressively larger diameter.
(original) The device of claim 9, wherein the annular spaces further include a helical wall
oriented within at least one of the annular spaces to direct fluids along a helical path within the

at least one annular space.

(original) The device of claim 10, wherein the helical wall has a quadrilateral cross-section

or a circular cross-section.

(original) The device of claim 10, wherein the helical wall has a winding ratio (windings :

diameter) of about 3:1 to about 8:1.
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(currently amended) The device of claim 1, wherein the common off axis chamber further
includes an annular dampening chamber oriented about the central chamber and being filled

with an energy absorbent material.

(original) The device of claim 13, wherein the dampening chamber is oriented adjacent the

outer shell.

(original) The device of claim 13, wherein the energy absorbent material is selected from
the group consisting of powder tungsten filament, heavy metal powder, graphite, polymer,
aluminum, stainless steel, carbon steels, iron, copper, tantalum, titanium, vanadium,

chromium, zirconium, carbides of these, alloys of these, and combinations thereof.

(currently amended) The device of claim 1, wherein the outer shell includes an end cap
assembly at an outlet end of the central chamber and which allows fluid to escape from the

common off axis chamber through the fluid outlet, the fluid outlet being only accessible to the

fluid in the common off axis chamber.

(currently amended) An energy capture and control device, comprising:

a) a central chamber oriented along a central axis within an outer shell, said central
chamber having an inlet configured to receive a high energy material from a high
energy outlet;

b) an-a common off axis chamber oriented within the outer shell in fluid

communication with the central chamber via a plurality of orifices and further

includes a fluid outlet, the common off axis chamber comprising a serpentine fluid
pathway which is at least one of axially serpentine and radially serpentine; and

¢) a plurality of deflectors oriented in series along the central axis of the central

chamber, wherein a position of multiple individual deflectors of the plurality of

deflectors corresponds with the individual orifices of the plurality of orifices to the

common off axis chamber.
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18. (currently amended) The device of claim 17, wherein the common off axis chamber further
comprises at least one helical wall defining the axially serpentine fluid pathway, the at least
one helical wall being configured to produce an axially serpentine fluid pathway which
helically spirals around the central chamber and which dissipates energy transferred from the

high energy material.

19. (previously presented) The device of claim 17, further comprising multiple internal walls
defining the axially serpentine fluid pathway, the multiple internal walls being formed by
multiple concentric tubes having progressively larger diameters so as to form annular spaces
between each adjacent tube, and having alternating ends offset so as to produce a serpentine

fluid annular pathway.

20. (currently amended) A method for energy capture and control from a high energy device,
comprising:

a) discharging a high energy material from the high energy device through an energy
capture and control device comprising a central chamber oriented along a central
axis within an outer shell, said central chamber having an inlet configured to
receive a high energy material from a high energy outlet, and ar-a common off axis
chamber oriented within the outer shell in fluid communication with the central
chamber, the common off axis chamber comprising an axially serpentine fluid
pathway and a fluid outlet; and

b) capturing energy within the common off axis chamber via a plurality of orifices

from the central chamber using the axially serpentine fluid pathway, the energy

being associated with discharge of the high energy material from the high energy

discharge device.
21. (currently amended) The device of claim 4, wherein the fluid communication between the

common off axis chamber and the central chamber occurs only at the primary deflector, the

secondary deflector and a first tertiary deflector.
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22.  (new) The device of claim 1, wherein the common off axis chamber comprises a plurality
of sub-chambers defined by the plurality of deflectors, each with the radially serpentine fluid
pathway, and wherein the radially serpentine fluid pathways of each of the deflectors are
axially non-linearly interconnected along an outermost portion of the plurality of sub-

chambers.
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REMARKS

Applicant expresses appreciation to the Examiner for consideration of the subject patent
application. Claims 1-21 were previously presented. Claims 1, 3, 13, 16-18, and 20-21 have been
amended. Claim 22 has been added. Therefore, Claims 1-22 are now pending.

This Amendment and Request for Continued Examination (RCE) is in response to the
Final Office Action dated February 8, 2012, in which the following actions were taken:

(1) Claims 1-7, 16 and 20 were rejected under 35 U.S.C. § 103(a) as allegedly being
unpatentable over U.S. Patent No. 7,987,944 (hereinafter “Brittingham”) in view of U.S. Patent
No. 6,425,310 (hereinafter “Champion”) and U.S. Patent No. 1,341,363 (hereinafter “Fiala”).

(2) Claims 8-9 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over
Brittingham in view of Champion and Fiala as applied to Claim 1, and further in view of U.S.
Patent No. 7,207,258 (hereinafter “Scanlon’) and U.S. Patent No. 5,952,625 (hereinafter “Huff”).

(3) Claims 10-12 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over
Brittingham in view of Champion, Scanlon and Huff as applied to Claim 8, further in view of U.S.
Patent No. 2,029,512 (hereinafter “Latka”).

(4) Claims 13-15 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over
Brittingham in view of Champion and Fiala as applied to Claim 1, further in view of U.S. Patent
No. 6,796,214 (hereinafter “Hausken”).

(5) Claim 19 was rejected under 35 U.S.C. § 103(a) as allegedly obvious over Brittingham
in view of Champion and Fiala as applied to Claim 17, further in view of Scanlon and Huff.

(6) Claim 21 was objected to as being dependent upon a rejected base claim, but was
indicated as allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims.

The indication of allowable subject matter in claim 21, if rewritten in independent form, is
acknowledged with appreciation.

Reconsideration of the application is respectfully requested in view of the claim

amendments and the following responsive remarks.
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Amendments

Claims 1, 3, 13, 16-18, and 20-21 were amended. Support for the amendments to the
claims is found in the originally filed specification at page 8, line 30 through page 9, line 1; page
10, lines 7-9; Page 11, lines 14-16; page 14, lines 15-19; and FIGs. 1-2 and 14. Claim 22 was
added. Support for claim 22 is found in originally filed FIG. 14 and the associated text in the

specification.

Invention

Applicant wishes to also emphasize the terminology and nature of the claimed invention.
Specifically, each of the independent claims requires “at least one of an axially serpentine and
radially serpentine” fluid pathway. Axially serpentine refers to a serpentine fluid flow forward and
back along the length of the off axis chamber. Figure 1a illustrates one version of this arrangement
where fluid flow goes lefts and right switching directions at the end of each concentric tube. This
axially serpentine flow is different from radially serpentine flow in which fluid would flow back
and forth from clockwise to counter-clockwise around the longitudinal axis as described in page
7, lines 20-22 and shown in Figure 14 (see units 500, 505 and 510).

In addition, the amended claims specify that the off axis chamber is a “common” off axis
chamber into which a plurality of deflectors direct energy. Thus, the off axis chamber spans and is
connected to multiple deflectors and the corresponding energy and gas which is redirected from
the central chamber.

Furthermore, each of the independent claims requires that the off axis chamber includes “a
fluid outlet.” This is a separate element from the fluid communication with the central chamber
and presents an outlet for fluids to escape the off axis chamber and the device without returning to
the central chamber. This allows fluids to escape from the device without creating excessive back

pressure in the host weapon.

Claim Rejections - 35 U.S.C. § 103

The issue under § 103 is whether the PTO has stated a case of prima facie obviousness. "The

PTO has the burden under § 103 to establish a prima facie case of obviousness.” In re Fine, 837 F.2d
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1071, 5 U.S.P.Q.2d 1596, 1598 (Fed. Cir. 1988). To satisfy this burden, the PTO must meet the
criteria set out in M.P.E.P § 706.02(j):

. . . three basic criteria must be met. First, there must be some suggestion or motivation,
either in the references themselves or in the knowledge generally available to one of ordinary
skill in the art, to modify the reference or to combine reference teachings. Second, there must
be a reasonable expectation of success. Finally, the prior art reference (or references when
combined) must teach or suggest all the claim limitations. The teaching or suggestion to
make the claimed combination and the reasonable expectation of success must both be found

in the prior art, and not based on applicant's disclosure. In re Vaeck, 947 F.2d 488, 20

U.S.P.Q.2d 1438 (Fed. Cir. 1991).

Moreover, the obviousness analysis must comply with the statutory scheme as explained by
the Supreme Court in Graham v. John Deere Co.,383 U.S. 1, 17 (1966), namely, consideration must
be given to: (1) the scope and content of the prior art, (2) the differences between the prior art and
the claimed invention, (3) the level of ordinary skill in the pertinent art, and (4) additional evidence,
which may serve as indicia of non-obviousness.

In order to do this by combining references, the prior art must provide some reason or
motivation to make the claimed compositions, /n re Dillon, 16 U.S.P.Q.2d 1897, 1901 (Fed. Cir.
1990). As aptly stated in In re Jones, 21 U.S.P.Q.2d 1941, 1943-44 (Fed. Cir. 1992):

"Before the PTO may combine the disclosure of two or more prior art references in

order to establish prima facie obviousness, there must be some suggestion for doing

so0, found either in the references themselves or in the knowledge generally available

to one of ordinary skill in the art... Conspicuously missing from this record is any

evidence, other than the PTO's speculation (if it be called evidence) that one of

ordinary skill in the...art would have been motivated to make the modifications of the

prior art necessary to arrive at the claimed (invention)."

An excellent summary of how the prior art must be considered to make a case of prima facie
obviousness is contained in /n re Ehrreich et al., 220 U.S.P.Q. 504, 509-511 (CCPA 1979). There
the court states that a reference must not be considered in a vacuum, but against the background of
the other references of record. It is stated that the question of a § 103 case is what the reference(s)
would "collectively suggest” to one of ordinary skill in the art. However, the court specifically

cautioned that the Examiner must consider the entirety of the disclosure made by the reference and

avoid combining them indiscriminately.
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In finding that the "subject matter as a whole" would not have been obvious in Ehrreich the
court concluded:

"Thus, we are directed to no combination of prior art references which would

have rendered the claimed subject matter as a whole obvious to one of

ordinary skill in the art at the time the invention was made. The PTO has not

shown the existence of all the claimed limitations in the prior art or any

suggestion leading to their combination in the manner claimed by applicants."”

(underlining added)

It has been widely recognized that virtually every invention is a combination of elements and

that most, if not all, of these will be found somewhere in an examination of the prior art. This
reasoning lead the court, in Connell v. Sears, Roebuck & Co., 220 U.S.P.Q. 193, 199 (Fed. Cir.
1983) to state:

"...it is common to find elements or features somewhere in the prior art.
Moreover, most if not all elements perform their ordained and expected
function. The test is whether the claimed invention as a whole, in light of all
the teachings of the references in their entireties, would have been obvious to
one of ordinary skill in the art at the time the invention was made."
(underlining added)

In re Sernaker, 217 U.S.P.Q. 1, 5-6, (Fed. Cir. 1983) states a test to determine whether a
rejection of an invention based on a combination of prior art elements is appropriate as follows:

"The lesson of this case appears to be that prior art references in combination
do not make an invention obvious unless something in the prior art references
would suggest the advantage to be derived from combining their
teachings... The board never showed how the teaching ofthe prior art could be
combined to make the invention." (underlining added)

Further, according to the Supreme Court “[r]ejections on obviousness grounds cannot be
sustained by mere conclusory statements; instead, there must be some articulated reasoning with
some rational underpinning to support the legal conclusion of obviousness. KSR Int'l Co. v.
Teleflex Inc., 127 S. Ct. 1727 , 1741 (S. Ct. 2007) citing In re Kahn, 441 F.3d 977, 988 (CA Fed.
2006). With this background in mind, Applicant respectfully submits that the asserted

combinations of references fail to establish a prima facie case of obviousness.

10
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Obviousness over Brittingham in view of Champion and Fiala
Claims 1-7, 16 and 20 were rejected under 35 U.S.C. § 103(a) as allegedly being

unpatentable over Brittingham in view of Champion and Fiala. Applicant respectfully disagrees
that the combination of Brittingham, Champion, and Fiala teaches each and every element of the
claims.

Specifically, assuming arguendo, that these references were properly combined, the
Examiner recognizes that Brittingham fails to teach a fluid outlet or a serpentine fluid pathway.
Champion is used to purportedly teach these limitations. Applicant notes that Champion does
include exit vent slots 28 from the plenum 25. However, notably Champion has absolutely no
axial or radial serpentine pathways. The diversion chambers in Champion are limited to the
plenums 25. The internal surfaces of these plenums appears to be generally conical but have no
baffles or other walls which direct gases back and forth either axially or back and forth radially. At
best, Champion includes an annular recess 26 into which gases pass and then bounce off of
reaction wall surface 27 to then exit via vent slots 28. The bouncing of gases within the annular
recess forces gases back into the same path from which they came. This is not a serpentine flow
pathway defined by walls and structure. A physically serpentine pathway directs fluids back and
forth along distinct physical serpentine paths, not merely bouncing fluids back into the same
physical path. Claim 1 recites that the internal walls define the serpentine fluid pathway. Because
the flow path of Champion is not serpentine and Champion fails to disclose a serpentine fluid
pathway defined by internal walls, the combination of Champion with Brittingham and Fiala fails
to establish a prima facie case for obviousness.

Furthermore, the combination of references fails to disclose a common off axis chamber
oriented within the outer shell in fluid communication with the central chamber and having a fluid
outlet, and a plurality of deflectors oriented in series along the central axis of the central chamber
and configured to deflect the energy from the high energy material to the common off axis
chamber. Brittingham teaches a baffle stack 90 with baffles 10 having flow apertures 80 opening
to blast chambers 24 (see Brittingham FIG. 8). However, the blast chambers are isolated from
one another (see Brittingham FIGs. 8 and 18). Thus, Brittingham fails to disclose the limitations
of claim 1 regarding a common off axis chamber (common to the multiple deflectors) for

receiving deflected energy from the central chamber via the multiple deflectors. Champion

11
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discloses annular recesses 26 into which gases pass to exit via vent slots 28 (see Champion FIG.
2). Similar to Brittingham, Champion fails to disclose the limitations of claim 1 regarding a
common off axis chamber (common to the multiple deflectors) for receiving deflected energy
from the central chamber via the multiple deflectors. For this reason alone, the cited references fail
to render the claimed invention obvious. However, there are additional compelling reasons why
the claimed invention is patentably distinct from the cited references.

The Office Action cites Fiala as disclosing an energy capture and control device
comprising a central passageway along a central axis and chambers offset from the central axis,
wherein the chambers produce an axially serpentine flow between the walls thereof, the offset
chambers having an outlet and which serve to dissipate energy transferred from the high energy
material. However, Fiala does not disclose the alleged offset chambers. Fiala discloses a single
chamber with a spiral shell therein (see Fiala page 1, lines 90-99). The spiral within the Fiala
chamber does not form additional chambers. The spiral shell of Fiala also does not form a series
of deflectors. Fiala fails to disclose a common off axis chamber for receiving energy deflected
from multiple deflectors. Thus, combination of Fiala with Brittingham and Champion fails to
establish a prima facie case for obviousness for the limitations of claim 1.

Applicant further disputes the obviousness of the combination of Fiala with Brittingham
and Champion. For example, each of Brittingham and Champion disclose highly specialized
structures which would be destroyed by combination with the spiral shell of Fiala. Use of the
spiral shell of Fiala would reduce the amount of gases flowing to the Champion annular recesses
and provide a barrier to flow of the gases toward a muzzle end of the barrel, thus obviating the
need for the plenum structure 25 with the reaction wall surface 27 and destroying the entire
purpose of the Champion device to counter recoil forces (Abstract; col. 1, lines 41-45 and 63; col.
2, lines 42-47, 56-60 and 63-65; and throughout). Use of the spiral shell of Fiala with the
Brittingham baffles would destroy purpose of the flow disruption grooves which are intended to
create a turbulent flow because the Fiala spiral is long and continuous (see Fiala page 2, line 13)
and smoothly directs the flow. The combination of Fiala with Brittingham and/or Champion
would also not be made by one of ordinary skill in the art because both Brittingham and
Champion are highly segmented structures which obtain their described functionality from the

segmentation. In contrast, Fiala is entirely unsegmented and cannot be combined into the

12
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segmentations of Brittingham or Champion without dramatically affecting the function of either
device, if such modifications can even be envisioned. Applicant submits that the combination of
Fiala with Brittingham and Champion simply cannot be made without fundamental, destructive
alterations to the structure and performance of any of the involved devices.

Applicant disputes the obviousness of the combination of Brittingham with Champion.
Brittingham teaches firearm sound suppressor baffles (see Brittingham Title), while Champion
discloses a muzzle brake to counter recoil forces of firecarm discharge (see Champion Title and
col. 2, lines 45-46). It is not clear why one of ordinary skill in the art would combine sound
suppression with anti-recoil to attempt to arrive at the presently claimed features.

Applicant also submits that the combination of references as set forth in the Office Action
constitutes impermissible hindsight.

The fact that a claimed product is within the broad field of the prior art and one might
arrive at it by selecting specific items and conditions does not render the product obvious in the
absence of some directions or reasons for making such selection. Ex parte Kuhn, 132 U.S.P.Q.2d
1958 (Bd. App. 1961).

Where the prior art gives no indication of which parameters are critical and no direction as
to which of many possible choices is likely to be successful, the fact that the claimed combination
falls within the scope of possible combinations taught therein does not render it obvious. In re
O'Farrell, 853 F.2d 894 (Fed. Cir. 1988).

In other words, the need to "pick and choose" from the available prior art should set off a
warning light that hindsight reconstruction was in use. As an early embodiment of the Fed. Cir.
clearly stated in W.L. Gore and Associates v. Garlock, Inc.:

To imbue one of ordinary skill in the art with knowledge of the invention in suit when no

prior art reference[s] ...of record convey or suggest that knowledge, is to fall victim to the

insidious effect of a hindsight syndrome wherein that which only the inventor taught is

used against its teacher. 721 F.2d 1550, 1553 (Fed. Cir. 1983).

Even though KSR made it clear that the teaching, motivation or suggestion (the "TSM
test") to make the invention need not reside solely in the prior art, the Court did not disturb

decades of jurisprudence holding that the claim cannot provide the rationale to combine elements

13
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from the prior art to recreate it. As stated in Gore, the Examiner is not entitled to use the claim as
a "frame" and to employ "individual naked parts of separate prior art references...as a mosaic to
recreate a facsimile of the claimed invention." Id. at 1552. See also In re Warner, 379 F.2d 1011
(C.C.P.A. 1967) cert. den'd. 389 U.S. 1057 (1968). ("[W]e note that it is impermissible to use
the claimed invention as an instruction manual or 'template' to piece together isolated disclosures
and teachings of the prior art so that the claimed invention may be rendered obvious.")

The Examiner must review the Specification and ascertain if the limitation in question is
disclosed as serving any advantage or particular purpose, or whether it solves a stated problem.
The Examiner also should explain the reasoning used to determine that the prior art would have
performed equally as well as the claimed invention. These two steps help present the
aforementioned "convincing line of reasoning." Ex parte Clapp, 227 USPQ at 973."

A statement that modifications of the prior art to meet the claimed invention would have
been " ‘well within the ordinary skill of the art at the time the claimed invention was made' "
because the references relied upon teach that all aspects of the claimed invention were individually
known in the art is not sufficient to establish a prima facie case of obviousness without some
objective reason to combine the teachings of the references. Ex parte Levengood, 28 USPQ2d
1300 (Bd. Pat. App. & Inter. 1993). See also In re Kotzab, 217 F.3d 1365, 1371, 55 USPQ2d
1313, 1318 (Fed. Cir. 2000).

Applicant notes that each of the statements of reasoning for why the references cited
would be combined throughout the Office Action fail to demonstrate anything other than the
Examiner’s attempting to pick and choose among available art to put together a piecemeal
rejection. The Office Action recites no teaching, suggestion, motivation, or other reasoning
actually from any of the cited art in support of the Examiner’s hindsight reasoning. The Office
Action repeatedly provides subjective reasoning of the Examiner, but entirely fails to provide any
objective reasons from the prior art to combine the teachings of the references.

For the foregoing reasons, Applicant submits that the combination of references fails to
disclose or render obvious the limitations of claim 1, that one having ordinary skill in the art
would not be motivated to make the combination, the combination is not possible without

destroying the structure and functionality of the devices involved, and the combination is not
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proper. Any one of these assertions is sufficient to overcome the current rejections. Therefore,

Applicant respectfully requests that the rejection be withdrawn.

Regarding claim 5, Brittingham fails to disclose that the tertiary deflector is at least
partially engaged within the flared exit portion of an adjacent deflector. Brittingham discloses that
the baffles 10 in the baffle stack 90 are adjacent to one another (Brittingham FIG. 8), but none of
the Brittingham baffles are engaged within a flared exit portion. FIG. 18 of Brittingham illustrates
the opposite—that a baffle is inserted within an entrance portion of an adjacent baffle. Therefore,
Applicant submits that claim 5 is distinguishable over the combination of references and
respectfully requests that the rejection be withdrawn.

With regards to claim 7, nothing in any of Brittingham, Champion, or Fiala teaches or
suggests radially serpentine pathways (i.e. alternating clockwise and counterclockwise flow). The
Office Action states that element 25 of Champion is radially outward. Assuming, arguendo, that
element 25 of champion is radially outward, claim 7 recites a radially serpentine pathway, not a
pathway that is simply radially outward. Therefore, Applicant submits that claim 7 is
distinguishable over the combination of references and respectfully requests that the rejection be
withdrawn.

Regarding claim 16, Fiala fails to disclose an end-cap assembly which allows fluid to
escape from the off axis chamber because Fiala fails to disclose an off axis chamber, as has been
set forth above. Additionally, claim 16 recites that the fluid outlet is only accessible to the fluid in
the common off axis chamber. The Fiala outlets are not for off axis chambers and are accessible
to the single central chamber. Therefore, Applicant submits that claim 16 is distinguishable over
the combination of references and respectfully requests that the rejection be withdrawn.

With regards to claim 17, the combination fails to disclose the claimed limitations at least
for the reasons set forth regarding claim 1 above. Claim 17 further recites a plurality of orifices to
the common off axis chamber with corresponding deflectors. Therefore, the combination of
references fails to disclose the limitations of claim 17.

With regards to claim 18, Applicant disputes the obviousness of the combination as well as
the combinability of the references to include the Fiala off axis Chamber with Brittingham or

Champion for the reasons set forth above. Additionally, Applicant notes that the Office Action
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cited the helical shell of Fiala for the off axis chamber and again cites the same shell for a feature
within the chamber. These positions are contradictory and not consistent. The off axis chamber
of claim 18 is a structurally axial serpentine pathway with a helical wall therein to cause energy
dissipation in a spiral path while simultaneously traversing the axial serpentine pathway. The
present application at page 7, lines 18-20 states “an axially serpentine fluid pathway... causes
fluids received in the off axis chamber to travel back and forth along a length of the off axis
chamber”. Fiala discloses a spiral pathway that extends in one direction, not back and forth in a
serpentine fashion. Therefore, Applicant submits that claim 18 is distinguishable over the

combination of references and respectfully requests that the rejection be withdrawn.

Obviousness over Brittingham in view of Champion, Fiala, Scanlon and Huff

Claims 8-9 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over Brittingham
in view of Champion and Fiala as applied to Claim 1, and further in view of Scanlon and Huff.
Applicant submits that the same arguments apply to this rejection as applied above to Brittingham,
Champion, and Fiala alone. The addition of Scanlon and Huff do not remedy the defects noted.

Specifically, Scanlon introduces vortex chambers but fails to teach or suggest axially or
radially serpentine pathways defined by walls. Turning to Huff, Applicant notes that axially
serpentine pathways are indeed present. However, Huff is directed toward automobile mufflers
rather than firearm silencers of Brittingham, Champion and Scanlon. The question of whether a
reference is combinable with other references initially rests on whether it is analogous art or
would be reasonably pertinent to the problem being solved. Unfortunately, Huff cannot be said to
be reasonably pertinent to solving problems with explosive discharge of firearms. For this reason
alone, Huff is not combinable with the other references.

Further, the disclosure of Huff states unambiguously that the chamber must be closed with
no outlet. Specifically, Huff states “[o]ne of the underpinnings of the invention is the recognition
that a side branch can be constructed to be folded over to extend parallel to the length of a
straight through muffler...[t]hat is the sound wave must travel unimpeded through the passage to
generate a reflection wave that in turn can travel back through sound passage 30 to cancel out the
sound wave.” Col. 10, lines 55-58 and 61-65. Huff uses cancellation of sound waves from

reflected waves to provide effective muffling of sound. Reflection is created by dead-ended
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passages with no outlet. From this it is clear that introduction of a fluid outlet would destroy the
functionality of Huff. Thus, not only is Huff non-analogous art, one skilled in the art would be
discouraged from combining these references since doing so would produce a seemingly
imoperative automotive muffler. The Federal Circuit has made it clear that such seemingly
imoperative devices provide a strong teaching away which prevents a finding of obviousness. See

McGinley v. Franklin Sports, Inc., 262 F.3d 1339, 1354 (Fed. Cir. 2001).

For any one of these three reasons, the combination of Brittingham, Champion, Fiala,
Scanlon, and Huff fail to create a sustainable case of obviousness over Claims 8 and 9.
Furthermore, none of these references remedies the deficiencies noted above with respect to

teachings related to providing a common off axis chamber for a plurality of deflectors.

Obviousness over Brittingham in view of Champion, Fiala Scanlon, Huff and Latka

Claims 10-12 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over
Brittingham in view of Champion, Fiala, Scanlon and Huff as applied to Claim 8, further in view
of Latka. Applicant submits that the addition of Latka to the combination of four other references
fails to remedy the defects outlined above with respect to Brittingham, Champion, and Fiala alone
or with the addition of Scanlon and Huff.

Further, the combination of these references must result in the invention as claimed.
Applicant’s own claims cannot be used as a roadmap to construct a rejection to meet the
limitations. For example, the spiral (helical) passage taught in Latka is integral to the baffles used.
Combination with the annular passages resulting from a modified version of Brittingham and Huff
would not produce helical passages within the annular spaces. Rather, one might place annular
passages exterior to the spiral passages. Regardless it seems difficult to imagine what type of
device would honestly be suggested by looking at those references in combination. The purported
reasoning to obtain “increased distance travelled by the sound” would not necessarily result in
helical passages placed within annular spaces. Applicant submits that there is no motivation to mix
the spiral and annular passages of each reference in the manner proposed. Therefore, Applicant

respectfully requests that this rejection also be withdrawn.
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Obviousness over Brittingham in view of Champion, Fiala, and Hausken

Claims 13-15 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over
Brittingham in view of Champion and Fiala as applied to Claim 1, further in view of Hausken.
Applicant submits that the addition of Hausken to the combination of Brittingham, Champion, and
Fiala fails to remedy the defects outlined above with respect to Brittingham, Champion, and Fiala

alone. Therefore, Applicant respectfully requests that this rejection also be withdrawn.

Obviousness over Brittingham in view of Champion, Fiala, Scanlon and Huff

Claim 19 was rejected under 35 U.S.C. § 103(a) as allegedly obvious over Brittingham in
view of Champion and Fiala as applied to Claim 1, further in view of Scanlon and Huff. Applicant
submits that the addition of Scanlon and Huff to the combination of Brittingham, Champion, and
Fiala fails to remedy the defects outlined above with respect to Brittingham, Champion, and Fiala

alone. Therefore, Applicant respectfully requests that this rejection also be withdrawn.

New Claim 22

New Claim 22 is drawn towards a device where the common off axis chamber includes
sub-chambers defined by the deflectors, each with the radially serpentine fluid pathway, and
wherein the radially serpentine fluid pathways of each of the deflectors are axially non-linearly
interconnected along an outermost portion of the plurality of sub-chambers. Nothing in any of the
cited references teaches or suggests such a staged and limited access to the off axis chamber. As

such, Applicant submits that this claim should be allowed.
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CONCLUSION

In light of the above, Applicant respectfully submits that pending claims 1-22 are in
condition for allowance. Therefore, Applicant requests that the rejections and objections be
withdrawn, and that the claims be allowed and passed to issue. If any impediment to the
allowance of these claims remains after entry of this Amendment, the Examiner is strongly
encouraged to call Erik Ericksen at (801) 566-6633 so that such matters may be resolved as
expeditiously as possible.

Payment in the amount of $570.00 is enclosed pursuant to 37 C.F.R. § 1.17(a), for a one
month extension of time, for a Request for Continued Examination (RCE), and for one additional
dependent claim (claim 22).

The Commissioner is hereby authorized to charge any additional fee or to credit any

overpayment in connection with this Amendment to Deposit Account No. 20-0100.

DATED this 29" day of May, 2012.
Respectfully submitted,
/eriksericksen/

Erik S. Ericksen, M.S.
Registration No. 48954

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633

EE/RA
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DETAILED ACTION
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:

(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 1-7,16, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Brittingham (US7987944) in view of Champion (US6425310) and Fiala
(US1341363).

With respect to claim 1 Brittingham discloses an energy capture and control
device comprising:

A central chamber (defined by the walls of the baffles) oriented along a central
axis within an outer shell, said central chamber having an inlet configured to receive a
high energy material from a high energy outlet (that is a bullet form a gun);

An off axis chamber (chamber 24 connected by chamber 76) oriented within the
outer shell (see figure 8) in fluid communications with the central chamber.

Brittingham does not disclose wherein the off axis chamber has a fluid outlet and
multiple internal walls configured to produce a serpentine fluid pathway which is at least
one of axially serpentine and radially serpentine and which dissipates energy

transferred form the high energy material.
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Champion discloses s silencer which includes off axis chambers comprising a
fluid outlet and multiple internal walls configured to produce a serpentine fluid pathway
which dissipates energy transferred from the high energy material (see chambers 25).

Fiala discloses an energy capture and control device comprising a central
passageway along a central axis, and chambers offset from the central axis, wherein
the chambers produce a n axially serpentine flow between the walls thereof the offset
chambers having an outlet and which serve to dissipate energy transferred from the
high energy material (see figure 1 and figure 3).

At the time of the invention it would have been obvious to one of ordinary skill in
the art to combine the teachings of Fiala to provide an axially serpentine pathway with
offset chambers, with the offset chambers of Champion and the silencer device of
Brittingham, the motivation for doing so, would be to enhance the sound reduction
created by the longer pathway forced by the radially serpentine pathway.

With respect to claim 2 Brittingham further discloses wherein the central chamber
further comprises a locking block oriented at the inlet (that is the first baffle or so called
blast baffle), said locking block having an engagement surface configured to attach to
the high energy outlet and a hollow interior along the central axis, said hollow interior
having a reducing through portion (at the so called waist) and a flared portion (as shown
on each baffle which expands outward from the waist).

With respect to claim 3 Brittingham further discloses wherein the central chamber
further comprises a plurality of deflectors (each of the plurality of baffles see figure 8)

oriented in series along the central axis, the plurality of deflectors comprising a
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frustoconical shape (see figure 8) and having a hollow interior along the central axis and
each having a flared end portion.

With respect to claim 4 Brittingham further discloses wherein the plurality of
deflectors include a primary deflector, a secondary deflector and at least one tertiary
deflector (shown are three, discussed are any number of baffles, as such any number of
baffles aka deflectors would have been obvious to one of ordinary skill).

With respect to claim 5 Brittingham further discloses wherein at least one tertiary
deflector is at least partially engaged within the flared exit portion of an adjacent
deflector (that is the central portion is within the mouth portion formed at the intersection
of the adjacent deflectors).

With respect to claim 6 Brittingham further discloses wherein the plurality of
deflectors span substantially the entire central axis of the central chamber (refer to
figure 8).

With respect to claim 7 Champion and Fiala disclose wherein the multiple internal
walls are formed to produce a radially serpentine fluid pathway (see representation
figure of Champion, element 25 is radially outward).

With respect to claim 16 Fiala further discloses wherein the outer shell includes
an end cap assembly at an outlet end of the central chamber and which allows fluid to
escape from the off axis chamber (refer to figure 3).

With respect to claim 17 Brittingham discloses an energy capture and control

device comprising:
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A central chamber (defined by the walls of the baffles) oriented along a central
axis within an outer shell, said central chamber having an inlet configured to receive a
high energy material from a high energy outlet (that is a bullet form a gun);

An off axis chamber (chamber 24 connected by chamber 76) oriented within the
outer shell (see figure 8) in fluid communications with the central chamber.

Brittingham does not disclose wherein the off axis chamber has a fluid outlet and
multiple internal walls configured to produce a serpentine fluid pathway which is at least
one of axially serpentine and radially serpentine and which dissipates energy
transferred form the high energy material.

Champion discloses s silencer which includes off axis chambers comprising a
fluid outlet and multiple internal walls configured to produce a serpentine fluid pathway
which dissipates energy transferred from the high energy material (see chambers 25).

Fiala discloses an energy capture and control device comprising a central
passageway along a central axis, and chambers offset from the central axis, wherein
the chambers produce an axially serpentine flow between the walls thereof the offset
chambers having an outlet and which serve to dissipate energy transferred from the
high energy material (see figure 1 and figure 3).

With respect to claim 18 Fiala further discloses wherein the off axis chamber
further comprises at least one helical wall (see M) defining the axially serpentine fluid
pathway, the at least one helical wall being configured to produce an axially serpentine
fluid pathway which helically spirals around the central chamber and which dissipates

energy transferred from the high energy material.
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With respect to claim 20 Bittingham as modified discloses both an apparatus
and the method of use of the apparatus, the method steps od discharging, and

capturing are taught by the use of the device.

2. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Brittingham (US7987944) in view of Champion (US6425310) and Fiala (US1341363) as
applied to claim 1 above, and further in view of Scanlon (US7207258) and Huff
(US5952625).

With respect to claim 8 Brittingham as modified discloses the invention as
claimed except wherein the multiple internal walls are formed by multiple concentric
tubes having progressively larger diameters so as to form annular spaces between each
adjacent tube, and having alternating ends offset so as to produce an axially serpentine
fluid annular pathway.

Scanlon discloses the use of concentric tubes to form a tortuous pathway for the
discharge of gases form a firearm silencer.

Huff discloses the use of a plurality of concentric tubes to form a serpentine
pathway for gases to pass through and dissipate the noise therefrom (see figure 5, also
abstract).

At the time of the invention it would have been obvious to one of ordinary skill in
the art to combine the teachings of Huff to provide a serpentine pathway by means of
concentric tubes and the teachings of Scanlon to provide concentric tubes as a

silencing means for a firearm, with the silencer of Brittingham as modified, including the
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pathway having its own outlet as taught by Champion and Fiala to enhance sound
reduction without necessitating a significant size increase.

With respect to claim 9 Huff further discloses wherein the multiple concentric
tubes include an innermost tube which includes orifices oriented to allow fluid to pass
from the central chamber into a first annular space adjacent the innermost tube and
through the annular spaces of progressively larger diameter (see figure 5).

3. Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Brittingham (US7987944) in view of Champion (US6425310) in view of Fiala
(US1341363) in view of Scanlon (US7207258) and Huff (US5952625) as applied to
claims 8 above, and further in view of Latka (US 2029512).

With respect to claim 10 Brittingham as modified discloses the invention as
claimed except wherein the annular spaces further include a helical wall oriented within
at least one of the annular spaces to direct fluids along a helical path within the at least
one annular space.

Latka discloses the use of helical wall to lengthen the distance traveled by sound,
thus furthering sound reduction (see figure 1).

At the time of the invention it would have been obvious to one of ordinary skill in
the art to apply the teachings of Latka to place a winding helical passage within an
annular chamber, with at least one of the annular chambers formed by the modification
to Brittingham by Huff. The motivation to do so would be the further the sound reduction

due to the increased distance travelled by the sound.
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With respect to claim 11 Latka further discloses wherein the helical wall has a
circular cross section (see figure 2).

With respect to claim 12 while not expressly disclosing a winding ratio of between
3:1 and 8:1 the winding ratio is shown in figure 5 to approximate 5:1. The selection of a
specific winding ratio would have been obvious to one of ordinary skill in the art in order
to optimize and tune the system. Further it has been held that where the general
conditions of a claim are disclosed in the prior art, discovering the optimum or working
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233.

With respect to claim 19

4. Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Brittingham (US7987944) in view of Champion (US6425310) and Fiala (US1341363) as
applied to claim 1 above, and further in view of Hausken (US6796214).

With respect to claim 13 Brittingham as modified discloses the invention as
claimed except wherein the off axis chamber further includes an annular dampening
chamber oriented about the central chamber and being filled with an energy absorbent
material.

Hausken discloses an off axis chamber further including an annular dampening
chamber (chambers 1-5) oriented about the central chamber and being filled with an
energy absorbent material (14).

At the time of the invention it would have been obvious to one of ordinary skill in

the art to combine the teachings of Hausken to provide dampening material in a
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chamber surrounding the central chamber of a firearm silencer with the silencer of
Brittingham as modified to enhance sound reduction by bulk absorption.

With respect to claim 14 Hausken further discloses wherein the dampening
chamber is oriented adjacent the outer shell (see figures, is radially just inward of the
shell).

With respect to claim 15 Hausken further discloses wherein the energy absorbent
material is selected form the group consisting of powder tungsten filament, heavy metal
powder, graphite, polymer, aluminum (aluminum chips are taught), stainless steel,
carbon steel, iron, copper, tantalum, titanium, vanadium, chromium, zirconium, carbides
of these, alloys of these, and combinations thereof.

5. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Brittingham (US7987944) in view of Champion (US6425310) and Fiala (US1341363) as
applied to claim 17 above, and in further view of Scanlon (US7207258) and Huff
(US5952625).

With respect to claim 19 Bittingham as modified discloses the invention as
claimed except comprising multiple internal walls defining an axially serpentine fluid
pathway, with multiple internal walls being formed by multiple concentric tubes having
progressively larger diameters so as to form annular spaces between each adjacent
tube, and having alternating ends offset so as to produce a serpentine fluid annular
pathway.

Scanlon discloses the use of concentric tubes to form a tortuous pathway for the

discharge of gases form a firearm silencer.
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Huff discloses the use of a plurality of concentric tubes to form a serpentine
pathway for gases to pass through and dissipate the noise therefrom (see figure 5, also
abstract).

At the time of the invention it would have been obvious to one of ordinary skill in
the art to combine the teachings of Huff to provide a serpentine pathway by means of
concentric tubes and the teachings of Scanlon to provide concentric tubes as a
silencing means for a firearm, with the silencer of Bittingham as modified to enhance

sound reduction without necessitating a significant size increase.

Allowable Subject Matter

Claim 21 is objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims.

The following is a statement of reasons for the indication of allowable subject
matter: The prior art fails to disclose the arrangement of the fluid pathway in regards to
the deflectors as claimed. The prior art discloses wherein all chambers are in
communication, and wherein all chambers are separated but fails to disclose a portion
of the chambers in the manner claimed being connected while the remaining chambers

are separate.

Response to Arguments
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Applicant's arguments with respect to claims 1-20 have been considered but are

moot in view of the new ground(s) of rejection.
Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

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 date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to FORREST M. PHILLIPS whose telephone number is
(571)272-9020. The examiner can normally be reached on Monday through Friday
8:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Elvin Enad can be reached on 57127221990. The fax phone number for the

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

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

/[FORREST M PHILLIPS/
Primary Examiner, Art Unit 2832
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AMENDMENT and RESPONSE

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Office Action, mailed September 30, 2011, Applicant offers the

following Amendment and requests reconsideration of the above-captioned application.
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CLAIM AMENDMENTS

Please amend the claims as follows:

N

(currently amended) An energy capture and control device, comprising:

a) a central chamber oriented along a central axis within an outer shell, said central
chamber having an inlet configured to receive a high energy material from a high
energy outlet;

b) an off axis chamber oriented within the outer shell in fluid communication with the
central chamber and having a fluid outlet and multiple internal walls configured to

produce a serpentine fluid pathway which is at least one of axially serpentine and

radially serpentine and which dissipates energy transferred from the high energy

material.

(original) The device of claim 1, wherein the central chamber further comprises a locking
block oriented at the inlet, said locking block having an engagement surface configured to
attach to the high energy outlet and a hollow interior along the central axis, said hollow

interior having a reducing throat portion and a flared outlet.

(original) The device of claim 1, wherein the central chamber further comprises a plurality
of deflectors oriented in series along the central axis, the plurality of deflectors comprising a
frustoconical shape and having a hollow interior along the central axis and each having a

flared exit portion.

(original) The device of claim 3, wherein the plurality of deflectors include a primary

deflector, a secondary deflector, and at least one tertiary deflector.

(original) The device of claim 4, wherein at least one tertiary deflector is at least partially

engaged within the flared exit portion of an adjacent deflector.
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(original) The device of claim 3, wherein the plurality of deflectors span substantially the

entire central axis along the central chamber.

(original) The device of claim 1, wherein the multiple internal walls are formed to produce

a radially serpentine fluid pathway.

(currently amended) The device of claim 1, wherein the multiple internal walls are formed
by multiple concentric tubes having progressively larger diameters so as to form annular
spaces between each adjacent tube, and having alternating ends offset so as to produce an the

axially serpentine fluid annular pathway.

(currently amended) The device of elaim-9 claim &8, wherein the multiple concentric tubes
include an innermost tube which includes orifices oriented to allow fluid to pass from the
central chamber into a first annular space adjacent the innermost tube and through the annular

spaces of progressively larger diameter.

(original) The device of claim 9, wherein the annular spaces further include a helical wall
oriented within at least one of the annular spaces to direct fluids along a helical path within the

at least one annular space.

(original) The device of claim 10, wherein the helical wall has a quadrilateral cross-section

or a circular cross-section.

(original) The device of claim 10, wherein the helical wall has a winding ratio (windings :

diameter) of about 3:1 to about 8:1.
(original) The device of claim 1, wherein the off axis chamber further includes an annular

dampening chamber oriented about the central chamber and being filled with an energy

absorbent material.
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14. (original) The device of claim 13, wherein the dampening chamber is oriented adjacent the

outer shell.

15. (original) The device of claim 13, wherein the energy absorbent material is selected from
the group consisting of powder tungsten filament, heavy metal powder, graphite, polymer,
aluminum, stainless steel, carbon steels, iron, copper, tantalum, titanium, vanadium,

chromium, zirconium, carbides of these, alloys of these, and combinations thereof.

16. (original) The device of claim 1, wherein the outer shell includes an end cap assembly at an

outlet end of the central chamber and which allows fluid to escape from the off axis chamber.

17. (currently amended) An energy capture and control device, comprising:

a) a central chamber oriented along a central axis within an outer shell, said central
chamber having an inlet configured to receive a high energy material from a high
energy outlet;

b) an off axis chamber oriented within the outer shell in fluid communication with the

central chamber and further includes a fluid outlet, the off axis chamber comprising

a-winding a serpentine fluid pathway which is at least one of axially serpentine and

radially serpentine.

18. (currently amended) The device of claim 17, wherein the off axis chamber further

comprises a-fhd-outlet-and at least one helical wall defining the winding axially serpentine

fluid pathway, the at least one helical wall being configured to produce an axially serpentine

helieal fluid pathway which helically spirals around the central chamber and which dissipates

energy transferred from the high energy material.
19.  (currently amended) The device of claim 17, further comprising multiple internal walls

defining an the axially serpentine fluid pathway, the multiple internal walls being formed by

multiple concentric tubes having progressively larger diameters so as to form annular spaces
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between each adjacent tube, and having alternating ends offset so as to produce a serpentine

fluid annular pathway.

20. (currently amended) A method for energy capture and control from a high energy device,
comprising:

a) discharging a high energy material from the high energy device through an energy
capture and control device comprising a central chamber oriented along a central
axis within an outer shell, said central chamber having an inlet configured to
receive a high energy material from a high energy outlet, and an off axis chamber
oriented within the outer shell in fluid communication with the central chamber, the

off axis chamber comprising a-winding an axially serpentine fluid pathway and a

fluid outlet; and

b) capturing energy within the off axis chamber using the winding axially serpentine

fluid pathway, the energy being associated with discharge of the high energy

material from the high energy discharge device.
21. (new) The device of claim 4, wherein the fluid communication between the off axis

chamber and the central chamber occurs only at the primary deflector, the secondary deflector and

a first tertiary deflector.
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REMARKS

Applicant expresses appreciation to the Examiner for consideration of the subject patent
application. Claims 1-20 were originally presented. Claims 1, 8, 9 and 17-20 have been amended.
Claim 21 has been added. Therefore, Claims 1-21 are now pending.

This amendment is in response to the Office Action mailed September 30, 2011, in which
the following actions were taken:

(1) Claim 9 as rejected under 35 U.S.C. §112, second paragraph since it depended from
itself.

(2) Claims 17-18 and 20 were rejected under 35 U.S.C. § 102(b) as allegedly being
anticipated by U.S. Patent No. 5,029,512 (hereinafter “Latka”);

(3) Claims 1-7 and 20 were rejected under 35 U.S.C. § 103(a) as allegedly being
unpatentable over U.S. Patent No. 7,987,944 (hereinafter “Brittingham”) in view of U.S. Patent
No. 6,425,310 (hereinafter “Champion”).

(4) Claims 8-9 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over
Brittingham in view of Champion as applied to Claim 1, and further in view of U.S. Patent No.
7,207,258 (hereinafter “Scanlon”) and U.S. Patent No. 5,952,625 (hereinafter “Huff”).

(5) Claims 10-12 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over
Brittingham in view of Champion, Scanlon and Huff as applied to Claim 8, further in view of
Latka.

(6) Claims 13-15 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over
Brittingham in view of Champion as applied to Claim 1, further in view of U.S. Patent No.
6,796,214 (hereinafter “Hausken”).

(7) Claim 16 was rejected under 35 U.S.C. § 103(a) as allegedly obvious over Brittingham
in view of Champion as applied to Claim 1, further in view of U.S. Patent No. 5,078,043
(hereinafter “Stephens”).

Reconsideration of the application is respectfully requested in view of the claim

amendments and the following responsive remarks.
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Amendments

Claims 1, 8, 9 and 17-20 were amended. Claims 21- were added. The amendment to
Claims 1, 17 and 20 introduce the limitation that the fluid pathway is at least one of axially
serpentine, i.¢. fluids travel back and forth along the length of the off axis chamber, and radially
serpentine, i.¢. fluids travel in an alternating clockwise to counterclockwise pattern. Support for
this amendment related to axially serpentine can be found at page 7, lines 18-21, Figures 1a and
16, and throughout the filed specification. Support for radially serpentine flow can be found at
page 7, lines 21-24 and FIG. 14.

Claims 8 and 18-19 were amended to conform antecedent basis in light of the amendments
to the corresponding independent claims. Claim 9 was amended to correct improper dependency.
Claim 18 was also amended to introduce limitations of both axial and helical fluid flow as
described at page 8, lines 7-9 and Figure 1a.

Support for new Claim 21 can be found in FIG. 1a and FIG. 2. Notice that access to the
off axis chamber only occurs just in front of the primary deflector 165, just in front of the
secondary deflector 170 (via the circumferential holes shown in FIG. 2), and just in front of the
first tertiary deflector 175 (via the circumferential holes shown in FIG. 2). The circumferential
holes show in FIG. 1a right at the meeting of tube 135 and each of the deflectors 170 and 175.

As such, no new matter is introduced by these amendments.

Invention

Applicant wishes to also emphasize the terminology and nature of the claimed invention.
Specifically, each of the independent claims requires “at least one of an axially serpentine and
radially serpentine” fluid pathway. Axially serpentine refers to a serpentine fluid flow forward and
back along the length of the off axis chamber. Figure 1a illustrates one version of this arrangement
where fluid flow goes lefts and right switching directions at the end of each concentric tube. This
axially serpentine flow is different from radially serpentine flow in which fluid would flow back
and forth from clockwise to counter-clockwise around the axis as described in page 7, lines 20-22
and shown in Figure 14 (see units 500, 505 and 510).

Furthermore, each of the independent claims requires that the off axis chamber includes “a

fluid outlet.” This is a separate element from the fluid communication with the central chamber
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and presents an outlet for fluids to escape the off axis chamber and the device without returning to
the central chamber. This allows fluids to escape from the device without creating excessive back

pressure in the host weapon.

Claim Rejections - 35 U.S.C. § 102
Claims 17-18 and 20 were rejected under 35 U.S.C. § 102(b) as allegedly being
anticipated by U.S. Patent No. 5,029,512 (hereinafter “Latka”);

It is well established that “[a] claim is anticipated only if each and every element as set
forth in the claim is found, either expressly or inherently described, in a single prior art reference.”
MPEP § 2131 (MPEP 8th Ed. Rev. 8 2010) (citing Verdegaal Bros. v. Union Oil Co. of
California, 814 F.2d 628, 631 (Fed. Cir. 1987)). “The identical invention must be shown in as
complete detail as is contained in the...claim.” MPEP § 2131 (MPEP &th Ed. Rev. 8 2010)
(citing Richardson v. Suzuki Motor Co., 9 USPQ 2d 1913, 1920 (Fed. Cir. 1989)). Applicant
submits that Latka fails to teach each and every element of the claimed device.

In order to most succinctly explain why the claims presented herein are allowable,
Applicant will direct the following remarks primarily to the originally presented independent claim
1 with the understanding that once an independent claim is allowable, all claims depending
therefrom are also allowable.

Applicant notes that Latka discloses a silencer device which includes multiple baffles each
with a spiraled vein. As such, gases which diverge from the central axis into the baffles are
directed into the spirals which all incline in the same direction. For example, a review of Fig. 1
and Fig. 2 shows that gases which enter these spiraled veins will travel in a clockwise pattern
throughout the length of the silencer device. The maximum extent of the chambers as a
continuous spiraled chamber which traverses left to right only.

The Office has stated that the Latka reference discloses and “axially helical fluid pathway.”
See page 3 of Office action. Applicant agrees with this statement, but emphasizes that axially
helical is substantially different from axially serpentine which requires that the fluid follows a
serpentine (i.e. back and forth) movement along an axial direction. From a mathematical
perspective this would be described by an oscillating velocity vector along the axial direction.

Importantly, there are no baffles or chambers which would cause the gases to travel backwards
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toward the inlet end of the device. As such, there are no “axially serpentine” fluid pathways in
Latka. Consistent with the above description of the claimed invention, the helical flow in Latka is
also not “radially serpentine” since the spiraled direction is only one direction (i.e. clockwise but
not counterclockwise). The flow configuration in Latka can be described as helical but not
serpentine in any respect.

Consequently, Latka cannot anticipate the current claims and Applicant respectfully

requests that this rejection be withdrawn.

Claim Rejections - 35 U.S.C. § 103

The issue under § 103 is whether the PTO has stated a case of prima facie obviousness. "The
PTO has the burden under § 103 to establish a prima facie case of obviousness.” In re Fine, 837 F.2d
1071, 5 U.S.P.Q.2d 1596, 1598 (Fed. Cir. 1988). To satisfy this burden, the PTO must meet the
criteria set out in M.P.E.P § 706.02(j):

. . . three basic criteria must be met. First, there must be some suggestion or motivation,
either in the references themselves or in the knowledge generally available to one of ordinary
skill in the art, to modify the reference or to combine reference teachings. Second, there must
be a reasonable expectation of success. Finally, the prior art reference (or references when
combined) must teach or suggest all the claim limitations. The teaching or suggestion to
make the claimed combination and the reasonable expectation of success must both be found
in the prior art, and not based on applicant's disclosure. In re Vaeck, 947 F.2d 488, 20
U.S.P.Q.2d 1438 (Fed. Cir. 1991).

Moreover, the obviousness analysis must comply with the statutory scheme as explained by
the Supreme Court in Graham v. John Deere Co.,383 U.S. 1, 17 (1966), namely, consideration must
be given to: (1) the scope and content of the prior art, (2) the differences between the prior art and
the claimed invention, (3) the level of ordinary skill in the pertinent art, and (4) additional evidence,
which may serve as indicia of non-obviousness.

In order to do this by combining references, the prior art must provide some reason or
motivation to make the claimed compositions, /n re Dillon, 16 U.S.P.Q.2d 1897, 1901 (Fed. Cir.
1990). As aptly stated in /n re Jones, 21 U.S.P.Q.2d 1941, 1943-44 (Fed. Cir. 1992):

"Before the PTO may combine the disclosure of two or more prior art references in
order to establish prima facie obviousness, there must be some suggestion for doing
so0, found either in the references themselves or in the knowledge generally available
to one of ordinary skill in the art... Conspicuously missing from this record is any
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evidence, other than the PTO's speculation (if it be called evidence) that one of

ordinary skill in the...art would have been motivated to make the modifications of the

prior art necessary to arrive at the claimed (invention)."

An excellent summary of how the prior art must be considered to make a case of prima facie
obviousness is contained in /n re Ehrreich et al., 220 U.S.P.Q. 504, 509-511 (CCPA 1979). There
the court states that a reference must not be considered in a vacuum, but against the background of
the other references of record. It is stated that the question of a § 103 case is what the reference(s)
would "collectively suggest” to one of ordinary skill in the art. However, the court specifically
cautioned that the Examiner must consider the entirety of the disclosure made by the reference and
avoid combining them indiscriminately.

In finding that the "subject matter as a whole" would not have been obvious in Ehrreich the
court concluded:

"Thus, we are directed to no combination of prior art references which would

have rendered the claimed subject matter as a whole obvious to one of

ordinary skill in the art at the time the invention was made. The PTO has not

shown the existence of all the claimed limitations in the prior art or any

suggestion leading to their combination in the manner claimed by applicants."”

(underlining added)

It has been widely recognized that virtually every invention is a combination of elements and

that most, if not all, of these will be found somewhere in an examination of the prior art. This
reasoning lead the court, in Connell v. Sears, Roebuck & Co., 220 U.S.P.Q. 193, 199 (Fed. Cir.
1983) to state:

"...it is common to find elements or features somewhere in the prior art.
Moreover, most if not all elements perform their ordained and expected
function. The test is whether the claimed invention as a whole, in light of all
the teachings of the references in their entireties, would have been obvious to
one of ordinary skill in the art at the time the invention was made."
(underlining added)

In re Sernaker, 217 U.S.P.Q. 1, 5-6, (Fed. Cir. 1983) states a test to determine whether a
rejection of an invention based on a combination of prior art elements is appropriate as follows:

"The lesson of this case appears to be that prior art references in combination
do not make an invention obvious unless something in the prior art references
would suggest the advantage to be derived from combining their
teachings... The board never showed how the teaching ofthe prior art could be
combined to make the invention." (underlining added)

10
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Further, according to the Supreme Court “[r]ejections on obviousness grounds cannot be
sustained by mere conclusory statements; instead, there must be some articulated reasoning with
some rational underpinning to support the legal conclusion of obviousness. KSR Int'l Co. v.
Teleflex Inc., 127 S. Ct. 1727 , 1741 (S. Ct. 2007) citing In re Kahn, 441 F.3d 977, 988 (CA Fed.
2006). With this background in mind, Applicant respectfully submits that the asserted

combinations of references fail to establish a prima facie case of obviousness.

Obviousness over Brittingham in view of Champion

Claims 1-7 and 20 were rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable
over Brittingham in view of Champion. Applicant respectfully disagrees that the combination of
Brittingham and Champion teaches each and every element.

Specifically, assuming arguendo, that these two references were properly combined, the
Examiner recognizes that Brittingham fails to teach a fluid outlet or a serpentine fluid pathway.
Champion is used to purportedly teach these limitations. Applicant notes that Champion does
include exit vent slots 28 from the plenum 25. However, notably Champion has absolutely no
axial or radial serpentine pathways. The diversion chambers in Champion are limited to the
plenums 25. The internal surfaces of these plenums appears to be generally conical but have no
baffles or other walls which direct gases back and forth either axially or back and forth radially. At
best, Champion includes an annular recess 26 into which gases pass and then bounce off of
reaction wall surface 27 to then exit via vent slots 28. The bouncing of gases within the annular
recess forces gases back into the same path from which they came. This is not a serpentine flow
pathway defined by walls and structure. A serpentine pathway physically directs fluids back and
forth along distinct serpentine paths, not merely bouncing fluids back into the same path. As such,
even the combination of Brittingham and Champion fails to establish a prima facie case for
obviousness.

Claim 7 in particular is especially distinct from this combination of references. Nothing in
either Brittingham or Champion teaches or suggests radially serpentine pathways (i.e. alternating
clockwise and counterclockwise flow). As such, Claim 7 should be allowed over these references

for this additional reason.

11

097



Art Unit: 2832

Examiner: Phillip M. Forrest
Serial No.: 13/025,989
Docket No.: 3212-002.NP4

With respect to Claim 10, neither Brittingham nor Champion teach or suggest a helical
wall at all. This is especially distinct since Claim 10 (via Claim 8) also requires that the helical wall
be within concentric tubes which further form an axially serpentine pathway. Thus, both of these
distinct fluid flow elements are entirely missing from the combination of these two references.

Applicant therefore respectfully requests that this rejection be withdrawn.

Obviousness over Brittingham in view of Champion, Scanlon and Huff

Claims 8-9 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over Brittingham
in view of Champion as applied to Claim 1, and further in view of Scanlon and Huff. Applicant
submits that the same arguments apply to this rejection as applied above to Brittingham and
Champion alone. The addition of Scanlon and Huff do not remedy the defects noted.

Specifically, Scanlon introduces vortex chambers but fails to teach or suggest axially or
radially serpentine pathways defined by walls. Turning to Huff, Applicant notes that axially
serpentine pathways are indeed present. However, Huff is directed toward automobile mufflers
rather than firearm silencers of Brittingham, Champion and Scanlon. The question of whether a
reference is combinable with other references initially rests on whether it is analogous art or
would be reasonably pertinent to the problem being solved. Unfortunately, Huff cannot be said to
be reasonably pertinent to solving problems with explosive discharge of firearms. For this reason
alone, Huff is not combinable with the other references.

Further, the disclosure of Huff states unambiguously that the chamber must be closed with
no outlet. Specifically, Huff states “[o]ne of the underpinnings of the invention is the recognition
that a side branch can be constructed to be folded over to extend parallel to the length of a
straight through muffler...[t]hat is the sound wave must travel unimpeded through the passage to
generate a reflection wave that in turn can travel back through sound passage 30 to cancel out the
sound wave.” Col. 10, lines 55-58 and 61-65. Huff uses cancellation of sound waves from
reflected waves to provide effective muffling of sound. Reflection is created by dead-ended
passages with no outlet. From this it is clear that introduction of a fluid outlet would destroy the
functionality of Huff. Thus, not only is Huff non-analogous art, one skilled in the art would be
discouraged from combining these references since doing so would produce a seemingly

mmoperative automotive muffler. The Federal Circuit has made it clear that such seemingly

12
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imoperative devices provide a strong teaching away which prevents a finding of obviousness. See

McGinley v. Franklin Sports, Inc., 262 F.3d 1339, 1354 (Fed. Cir. 2001).

For any one of these three reasons, the combination of Brittingham, Champion, Scanlon,

and HufT fail to create a sustainable case of obviousness over Claims 8 and 9.

Obviousness over Brittingham in view of Champion, Scanlon, Huff and Latka

Claims 10-12 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over
Brittingham in view of Champion, Scanlon and Huff as applied to Claim 8, further in view of
Latka. Applicant submits that the addition of Latka to the combination of four other references
fails to remedy the defects outlined above with respect to Brittingham and Champion alone or
with the addition of Scanlon and Huff.

Further, the combination of these references must result in the invention as claimed.
Applicant’s own claims cannot be used as a roadmap to construct a rejection to meet the
limitations. For example, the spiral (helical) passage taught in Latka is integral to the baffles used.
Combination with the annular passages resulting from a modified version of Brittingham and Huff
would not produce helical passages within the annular spaces. Rather, one might place annular
passages exterior to the spiral passages. Regardless it seems difficult to imagine what type of
device would honestly be suggested by looking at those references in combination. The purported
reasoning to obtain “increased distance travelled by the sound” would not necessarily result in
helical passages placed within annular spaces. Applicant submits that there is no motivation to mix
the spiral and annular passages of each reference in the manner proposed. Therefore, Applicant

respectfully requests that this rejection also be withdrawn.

Obviousness over Brittingham in view of Champion and Hausken

Claims 13-15 were rejected under 35 U.S.C. § 103(a) as allegedly obvious over
Brittingham in view of Champion as applied to Claim 1, further in view of Hausken. Applicant
submits that the addition of Hausken to the combination of Brittingham and Champion fails to
remedy the defects outlined above with respect to Brittingham and Champion alone. Therefore,

Applicant respectfully requests that this rejection also be withdrawn.

13
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Obviousness over Brittingham in view of Champion and Stephens

Claim 16 was rejected under 35 U.S.C. § 103(a) as allegedly obvious over Brittingham in
view of Champion as applied to Claim 1, further in view of Stephens. Applicant submits that the
addition of Stephens to the combination of Brittingham and Champion fails to remedy the defects
outlined above with respect to Brittingham and Champion alone. Therefore, Applicant

respectfully requests that this rejection also be withdrawn.

New Claim 21

New Claim 21 is drawn towards a device where fluid communication from the central
chamber to the off axis chamber is limited to inlets at the first three deflectors rather than an entire
length of the device (i.e. fourth and subsequent deflectors would be fluidly isolated from the off
axis chamber). Nothing in any of the cited references teaches or suggests such a staged and
limited access to the off axis chamber. As such, Applicant submits that this claim should be

allowed.

14
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CONCLUSION

In light of the above, Applicant respectfully submits that pending Claims 1-21 are now in
condition for allowance. Therefore, Applicant requests that the rejections and objections be
withdrawn, and that the claims be allowed and passed to issue. If any impediment to the
allowance of these claims remains after entry of this Amendment, the Examiner is strongly
encouraged to call Mr. Erik Ericksen at (801) 566-6633 so that such matters may be resolved as
expeditiously as possible.

The Commissioner is hereby authorized to charge any additional fee or to credit any

overpayment in connection with this Amendment to Deposit Account No. 20-0100.

DATED this 30" day of December, 2011.
Respectfully submitted,
/eriksericksen/

Erik S. Ericksen
Registration No. 48,954

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20110923

115



Application/Control Number: 13/025,989 Page 2
Art Unit: 2832

DETAILED ACTION
Claim Rejections -35USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claim9 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite
for failing to particularly point out and distinctly claim the subject matter which applicant
regards as the invention.

As currently written, claim 9 depends from itself. This is considered to be a

typographical error, and has been treated as reading on claim 8.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

Claims 17-18 and 20 are rejected under 35 U.S.C. 102(b) as being anticipated by
Latka (US 2029512).

With respect to claim 17 Latka discloses an energy capture device comprising:

A central chamber oriented along a central axis (see figure 1 coaxial with 24),
within an outer shell (12), said central chamber having an inlet configured to receive a

high energy material from a high energy outlet (that is a bullet form a gun);
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An off axis chamber (unnumbered, refer to figure 1 present between baffles and
outer shell) oriented within the outer shell in fluid communication with the central axis
chamber, the off axis chamber comprising a winding fluid pathway (see shape of walls
as shown in figure 2).

With respect to claim 18 Latka further discloses wherein the off axis chamber
further comprises a fluid outlet and at least one helical wall defining the winding fluid
pathway (see figure 2, refer to walls in figure 2 and 1), the at least one helical wall being
configured to produce an axially helical fluid pathway which dissipates energy
transferred from the high energy material.

With respect to claim 20 Latka further discloses a method for energy capture and
control from a high energy device, comprising:

Discharging a high energy material from the high energy device though an
energy capture and control device comprising a central chamber oriented along a
central axis within an outer shell, said central chamber having an inlet configured to
receive a high energy material from a high energy outlet (the bullet travels therethrough)
and an off axis chamber oriented within the outer shell in fluid communication with the
central chamber, the off axis chamber comprising a winding fluid pathway; and

Capturing energy with the off axis chamber using the winding fluid pathway, the
energy being associated with discharge of the high energy material from the high
energy discharge device (the method of using the silencer is taught, the structure is

outlined in above rejection of claim 17).
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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:

(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 1-7, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Brittingham (US7987944) in view of Champion (US6425310).

With respect to claim 1 Brittingham discloses an energy capture and control
device comprising:

A central chamber (defined by the walls of the baffles) oriented along a central
axis within an outer shell, said central chamber having an inlet configured to receive a
high energy material from a high energy outlet (that is a bullet form a gun);

An off axis chamber (chamber 24 connected by chamber 76) oriented within the
outer shell (see figure 8) in fluid communications with the central chamber.

Brittingham does not disclose wherein the off axis chamber has a fluid outlet and
multiple internal walls configured to produce a serpentine fluid pathway which dissipates
energy transferred form the high energy material.

Champion discloses s silencer which includes off axis chambers comprising a
fluid outlet and multiple internal walls configured to produce a serpentine fluid pathway
which dissipates energy transferred from the high energy material (see chambers 25).

At the time of the invention it would have been obvious to one of ordinary skill in

the art to combine the teachings of Champion to have fluid outlets connected to the
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chambers for damping the sound with the chambers of Brittingham and further to modify
the chambers to have an internal wall structure for providing a tortuous pathway of
serpentine form to further dissipate energy.

With respect to claim 2 Brittingham further discloses wherein the central chamber
further comprises a locking block oriented at the inlet (that is the first baffle or so called
blast baffle), said locking block having an engagement surface configured to attach to
the high energy outlet and a hollow interior along the central axis, said hollow interior
having a reducing through portion (at the so called waist) and a flared portion (as shown
on each baffle which expands outward from the waist).

With respect to claim 3 Brittingham further discloses wherein the central chamber
further comprises a plurality of deflectors (each of the plurality of baffles see figure 8)
oriented in series along the central axis, the plurality of deflectors comprising a
frustoconical shape (see figure 8) and having a hollow interior along the central axis and
each having a flared end portion.

With respect to claim 4 Brittingham further discloses wherein the plurality of
deflectors include a primary deflector, a secondary deflector and at least one tertiary
deflector (shown are three, discussed are any number of baffles, as such any number of
baffles aka deflectors would have been obvious to one of ordinary skill).

With respect to claim 5 Brittingham further discloses wherein at least one tertiary
deflector is at least partially engaged within the flared exit portion of an adjacent
deflector (that is the central portion is within the mouth portion formed at the intersection

of the adjacent deflectors).
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With respect to claim 6 Brittingham further discloses wherein the plurality of
deflectors span substantially the entire central axis of the central chamber (refer to
figure 8).

With respect to claim 7 Champion discloses wherein the multiple internal walls
are formed to produce a radially serpentine fluid pathway (see representation figure of
Champion, element 25 is radially outward).

2. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Brittingham (US7987944) in view of Champion (US6425310) as applied to claim 1
above, and further in view of Scanlon (US7207258) and Huff (US5952625).

With respect to claim 8 Brittingham as modified discloses the invention as
claimed except wherein the multiple internal walls are formed by multiple concentric
tubes having progressively larger diameters so as to form annular spaces between each
adjacent tube, and having alternating ends offset so as to produce an axially serpentine
fluid annular pathway.

Scanlon discloses the use of concentric tubes to form a tortuous pathway for the
discharge of gases form a firearm silencer.

Huff discloses the use of a plurality of concentric tubes to form a serpentine
pathway for gases to pass through and dissipate the noise therefrom (see figure 5, also
abstract).

At the time of the invention it would have been obvious to one of ordinary skill in
the art to combine the teachings of Huff to provide a serpentine pathway by means of

concentric tubes and the teachings of Scanlon to provide concentric tubes as a
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silencing means for a firearm, with the silencer of Brittingham as modified to enhance
sound reduction without necessitating a significant size increase.

With respect to claim 9 Huff further discloses wherein the multiple concentric
tubes include an innermost tube which includes orifices oriented to allow fluid to pass
from the central chamber into a first annular space adjacent the innermost tube and

through the annular spaces of progressively larger diameter (see figure 5).

3. Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Brittingham (US7987944) in view of Champion (US6425310) in view of Scanlon
(US7207258) and Huff (US5952625) as applied to claim 8 above, and further in view of
Latka (US 2029512).

With respect to claim 10 Brittingham as modified discloses the invention as
claimed except wherein the annular spaces further include a helical wall oriented within
at least one of the annular spaces to direct fluids along a helical path within the at least
one annular space.

Latka discloses the use of helical wall to lengthen the distance traveled by sound,
thus furthering sound reduction (see figure 1).

At the time of the invention it would have been obvious to one of ordinary skill in
the art to apply the teachings of Latka to place a winding helical passage within an

annular chamber, with at least one of the annular chambers formed by the modification
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to Brittingham by Huff. The motivation to do so would be the further the sound reduction
due to the increased distance travelled by the sound.

With respect to claim 11 Latka further discloses wherein the helical wall has a
circular cross section (see figure 2).

With respect to claim 12 while not expressly disclosing a winding ratio of between
3:1 and 8:1 the winding ratio is shown in figure 5 to approximate 5:1. The selection of a
specific winding ratio would have been obvious to one of ordinary skill in the art in order
to optimize and tune the system. Further it has been held that where the general
conditions of a claim are disclosed in the prior art, discovering the optimum or working
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233.

4. Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Brittingham (US7987944) in view of Champion (US6425310) as applied to claim 1
above, and further in view of Hausken (US6796214).

With respect to claim 13 Brittingham as modified discloses the invention as
claimed except wherein the off axis chamber further includes an annular dampening
chamber oriented about the central chamber and being filled with an energy absorbent
material.

Hausken discloses an off axis chamber further including an annular dampening
chamber (chambers 1-5) oriented about the central chamber and being filled with an
energy absorbent material (14).

At the time of the invention it would have been obvious to one of ordinary skill in

the art to combine the teachings of Hausken to provide dampening material in a
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chamber surrounding the central chamber of a firearm silencer with the silencer of
Brittingham as modified to enhance sound reduction by bulk absorption.

With respect to claim 14 Hausken further discloses wherein the dampening
chamber is oriented adjacent the outer shell (see figures, is radially just inward of the
shell).

With respect to claim 15 Hausken further discloses wherein the energy absorbent
material is selected form the group consisting of powder tungsten filament, heavy metal
powder, graphite, polymer, aluminum (aluminum chips are taught), stainless steel,
carbon steel, iron, copper, tantalum, titanium, vanadium, chromium, zirconium, carbides

of these, alloys of these, and combinations thereof.

5. Claim16 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Brittingham (US7987944) in view of Champion (US6425310) as applied to claim1
above, and further in view of Stephens (US5078043).

With respect to claim 16 Brittingham discloses the invention as claimed except
wherein the outer shell has an end cap assembly at an outlet end of the central
chamber which allows fluid to escape from the off axis chamber.

Stephens discloses an end cap (134) having a plurality of openings which when
mounted at the end of the central chamber allows for the escape of fluid from off axis

chambers.
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At the time of the invention it would have been obvious to one of ordinary skill in
the art to combine the teachings of Stephens to capture within the outer shell and
release at the end via holes in an end cap, the expanding gases from the high energy
material, with the fluid openings and serpentine pathways of Brittingham as modified.

The motivation for doing so would be to allow for the expansion and release of
the gases in a direction away from the user of the firearm.

6. Claim19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Latka
(US 2029512) in view of Scanlon (US7207258) and Huff (US5952625).

With respect to claim 19 Latka discloses the invention as claimed except
comprising multiple internal walls defining an axially serpentine fluid pathway, with
multiple internal walls being formed by multiple concentric tubes having progressively
larger diameters so as to form annular spaces between each adjacent tube, and having
alternating ends offset so as to produce a serpentine fluid annular pathway.

Scanlon discloses the use of concentric tubes to form a tortuous pathway for the
discharge of gases form a firearm silencer.

Huff discloses the use of a plurality of concentric tubes to form a serpentine
pathway for gases to pass through and dissipate the noise therefrom (see figure 5, also
abstract).

At the time of the invention it would have been obvious to one of ordinary skill in
the art to combine the teachings of Huff to provide a serpentine pathway by means of

concentric tubes and the teachings of Scanlon to provide concentric tubes as a
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silencing means for a firearm, with the silencer of Latka as modified to enhance sound
reduction without necessitating a significant size increase.
Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. Vais (US7412917) discloses a sound suppressor for a firearm;
Hoel discloses a suppressor for a firearm including a plurality of concentric baffles;
WerBell (US3667570) discloses a silencer for a firearm or internal combustion engine,
thus establishing the analogous nature of the exhaust thereof; Seberger (US4576083)
discloses a silencing device for a fire arm including baffles and absorption material;
Sullivan (US7905319 discloses a silencer having a plurality of interconnected chambers
formed by baffles of concentric and overlapping nature; and Sullivan (US20070107982)

discloses a multi-concentric tubular silencer.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to FORREST M. PHILLIPS whose telephone number is
(571)272-9020. The examiner can normally be reached on Monday through Friday
8:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Elvin Enad can be reached on 57127221990. The fax phone number for the

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

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

/FORREST M PHILLIPS/
Primary Examiner, Art Unit 2832
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COMPLETE SPECIFICATION,

Improvements in or relating to Firearms.

We, Tar Birmiveaam Smarr Arms Com-
PANY LmiTeD, & Company duly incorporated
under the laws of Great Britain, of Armoury
Road, Small Heath, Birmingham, do hereby
declare the invention, for which we pray that
a patent may be granted to us, and the
method by which it is to be performed, to be
particularly described in and by the following
statefnent :—

This invention relates to firearms and more
particularly to the larger weapons such as
ordnance or artillery.

According to this invention a barrel or
barrel-liner of a firearm is made from inter-
connected sections, at least one of said
goctions being manufactured from molyb-
denum and for tungsten or from alloys rich
in either of or both these metals which has or
have been subjected to a vacuum arc melting
process.

It has been found that by the use of a
vacuum arc melting process the aforesaid
metals are better suited to resist the heat and
corrosion oceurring in the barrels of firearms.

Preferably, according to one form of this
invention, all the sections are of molyb-
denure which has previously been melted by
a vacuum arc process. Alternatively, acoord-
ing to another form of the invention, all the
gections are of a molybdenum.rich alloy
which has previously been melted by a
VacuUI arc Process.

The sections usually are in the form of
forgings, but it will be appreciated that if the
metals used are difficult to forge and if
castings would have sufficient strength for
the particular gun concerned castings may be
employed. The sections are conveniently of
complete ring formation, but they may, par-
ticularly in the case of large barrels, be in the
form of parts of a ring or other suitably-
shaped sections.

The sections are joined together by any
convenient method. Preferably any suitable

[Price 3. 0d.]

welding process may be employed, such as
pressure welding, resistance welding or an
upset welding method such as flash-butt
welding or by direct arc welding (e.g. gas-
shielded type). For instance, we have
found in practice that no exceptional diffi.
oulties are encountered when flash-butt
welding together two of the said molyb-
denum sections. Furthermore, only a slight
amount of oxidation occurs during the weld-
ing process. Alternatively, or in combina~
tion with a welding process, mechanical
joints, such as keyed joints, wedge joints;
dove-tail joints or serewed rings, may be
employed.

According to a preferred form of the in-
vention the united sections form the complete
liner of the gun barrel, the liner being
shrouded by a sleeve made from steel, for
example, any of the steels employed in the
manufacture of gun barrels, -

In an alternative, and less expensive, form
of the invention the barrel or its liner is made
from the molybdenum or tungsten metals
above referred o only at that part or parts
where the heat and corrosive products result-
ing from firing the gun have the most damag-
ing effects. Thus & small part of the
breech end (if not subject to beat and corro-
sive products) may be made from a normal
gun steel (ie. one including 239, nickel with
small additions of chromium, molybdenum
and vanadium), the next part of the barrel
(or the lining of that part) made from the
heat-resisting metals above referred to and
the succeeding part of the barrel (i.e. towards
the muzzle end of the barrel) made from a
normal gun steel. The gun steel parts and
the heat-resisting part or parts are joined
together in any convenient manmner, for
example; by butt or pressure welding, in
combination, if necessary, with mechanical
joints. We have found that no great
difficulty arises in flash butt welding & molyb-
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denum section o one of gun steel, despite the
disparity in their properties. Where the
heat-resisting part comprises a liner this may
be constructed and shrouded as above des-
cribed in connection with complete barrel
linzr; rifling h
ifling or other machining of the
banel which may be required is preferably
effected after the component parts have been
assembled together,
. What we claim is :—-
1. A barrel.or barrel liner of a firearm
made from interconnected sections, at least
one of said sections being manufactured from

molybdenum, or from an alloy rich in molyb- -

denum, which has been subjected to a vacuum
arc-melting process,

2. A barrel or barrel liner of a firearm as
claimed in Claim 1, wherein molybdenum is
wholly or in part replaced by tungsten,

3. A barrel or baxrel liner of a firearm as
claimed in Claim 1, wherein all the sections
are manufactured from molybdenum.

4. A barrel or ba.rrel liner of & firearm as

PROVISIONAL

claimed in Claim 1, wherein all the sections
are manufactured from molybdenum-nch
allo
5y A barrel or barre] liner ofa ﬁrea.rm as
claimed in Claim 1, wherein some of the
sections are made from molybdenum and the
- yemeinder of the sections are made from a
steel including 24%, nickel with small addi-
tions of chromium, molybdenum and
vanadium.

6. A barrel or barrel liner of a fivearm as
claimed in any one of the previous claims,
wherein the sections are joined together by
flash-butt welding.

7. A barrel or barrel liner of a firearm as
claimed in Claim 4, wherein the sections are
additionally conuected together by mechani.
cal joints.

8 A barrel liner as claimed in any one of
the previous claims shrouded by a steel
sleeve,

NORMAN F. BUCKLEY,
Chartered Patent Agent.

SPECIFICATION,

Improvements in or relating to Firearms.

- We, Tae BreyangEam Smarr, Axus Com-
PANY LIMITED, & Company duly incorporated
under the laws of Great Britain, of Armoury
Road, Small Heath B:rmmgham, do hereby
declare the nature of this mventlon to be as
foIlows —

This invention relates to firearms and
more particularly to the larger weapons such
as ordnance or artillery. i

According to this invention barrels or

barrel-liners “of firearms or parts of such
barrels or liners are made from seetions which
are manufactured from molybdenum and for
tungsten or from alloys rich in either or both
of these metals, the molybdenum and Jor
tungsten or their alloys having, in their initial
preparation, been subjected to & vacuurn are
melting process.
- It has been found that by the use of a
yacuum arc melting process the metals are
better suited to resist the heat and corrosion
occurring in the barrels of firearms.

Preferably, according to one form of this
invention, the sections are in the form of

forgings, bub castings may be employed in

those cases where the metals are difficult to
forge and where the castings have sufficient
strength for the particular gun concerned.

. The sections are conveniently of complete

ring formation but they may, particularly
4n the case of large barrels, be in the form of
parts of a ring or other suitably-shaped

‘sections.
- The sections are joined together by any

convenient method. Preferably any suit-
able welding process‘may be employed, such
as pressure welding, resistance welding or an
upset welding method such as flash-butt
welding or by direct arc welding (e.g. gas.
shielded type). Alternatively, or in com-
bination with & welding process, mechanical
joints, such as keyed joints, wedge joints,
dove-tail joints or screwed rings, may be
employed.

According to a preferred form of the in-
vention the united sections form the com-
plete liner of the gun barrel, the liner being
shrouded by a sleeve made from steel, for
example, any of the steels employed in the
manufacture of gun barrels,

- In an alternative, and less expensive,
form of the invention the barrel or its liner is
made from the molybdenum or tungsten
metals above referred to only at that part or
‘parts where the heat and corrosive products
resulting from firing the gun have the most
damaging effects. Thus a small part of the
breech end (if not subject to heat and corro-
sive produets) may be made from a normal
gun steel, the next part of the barrel (or the
lining. of that part) made from the heat-
resisting metals above referred to and the
succeeding part of the barrel (ie. towards
the muzzle end of the barrel) made from a
normal gun steel. The gun steel parts and
the heat-resisting part or parts are joined
together in any convenjent manner, for
‘example, by butt or pressure weldmg in
combination, if necessary, w1th mechanical
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joints. Where the heat-resisting part com-
prises a liner this may be constructed and
shrouded as above deseribed in connection
with complete barrel liners.

Any or other machining of the
barrel which may be required is preferably

effected after the component parts have been
assembled together.

Dated this 5th. day of October, 1949,

NORMAN H. BUCKLEY,
Chartered Patent Agent, e

Abingdon : Printed for Her Majesty’s Stationery Office, by Burgess & Son (Abingdon), Lbd,—1955,.
Published at The Patent Office, 25, Southampton Buildings, London,%N
from which eopies may be obtained. R
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{54) Silencer for weapons: -

(67) Asilencer for large-calibre weapons is arranged separate from the weapon barrel but positioned
adjacent the muzzle and cornprises a tubular hollow body into which the muzzle partially projects through a
front face wsll {16). The silencer (1) has modules (2, 3, 4), each comprising a housing (5, 6, 7) which contains
elements (29, 31, 34, 35) which dampen the sound either solely by resonance (resonator module), reflection
{reflector module)} or absorption {absorption module). The construction allows the silencer parameters with
respect to sound radiation to be controlled and adjusted by different arrangements of resonance, reflection
and absorption modules. This enables specisl properties of different weapon systems and special
requirements regarding the sound emission to be tsken into account.
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Z2-287780

Silencer for Weavons

This invention relates to a silencer for a weapon
which is arranged on a mounting device which is separate
from the weapon barrel itself.

The construction and mode of action of silencers,
particularly for small arms and hand-held firearms, are
known from DE-0S 1 553 874, DE-OS 2 127 877, US 3,713,362
and US 4,576,083 for example. Essentially, in the known
silencers, a throttled expansion of the propellant gases
through the projectile outlet opening on the front face
wall of the silencer is achieved by means of several
chambers arranged behind each other and sealed-off from
the outside. Appropriately, wire grids are arranged in
the chambers, which are intended to bring about either an
absorption of the energy of the propellant gases or an
extensive reflection of the pressure waves in the
interior of the chambers (see DE-05 2 127 877 for
~ example). Generally speaking the individual silencers
are fixed directly to the weapon and adapted to the sound
emission of the weapon in question, so that they can
seldom be used with different weapons.

The arrangement of known silencers directly on the
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muzzle of the barrels of large-calibre weapon systems
(combat tanks, armoured infantry combat vehicles,
armoured anti-airecraft vehicles or artillery systems) has
not proved satisfactory in practice since because of the
large weapon calibre and the associated noise generation,
the silencers must be of correspondingly large dimensions
and thus also have a correspondingly heavy weight. To
protect the public from noise in the case of firing
practice on corresponding firing ranges an attempt was
therefore made to deaden the sound only after it had been
created, by means of sheds, earthworks, plants and the
like, for example. Such structures are, however, very
complicated in terms of construction and/or not very
effective.

It has already been proposed to fix the silencer not
on the weapon barrel itself as in the case of small-
calibre arms but to arrange it on a separate silencer
carriage mechanically decoupled from the barrel weapon,
the carriage preferably being constructed in such a way
that the silencer can be guided synchronously with the
movement of the barrel (P 43 17 673.9).

This application also assumes that the particular
silencer used is strictly assigned to a particular weapon
system so that a change of weapon system automatically

requires the replacement of the silencer and, if

147

-



applicable, of the carriage also.

One of the objects of this invention is therefore to
provide a silencer, particularly for large-calibre
weapons, which brings about a substantial reduction of
the sound radiation, is simply constructed and can be
used with different weapon systems which may have
correspondingly different frequency spectra of the sound.

According to this invention there is provided a
silencer for weapons, which is in use arranged on a
mounting device which is separate from the weapon barrel,
and which comprises a tubular hollow body for positioning
in front of the nmuzzle of the weapon barrel and into
which the weapon barrel partially projects through a
front face wall, said body having an axial projectile
channel and an opening in a rear face wall opposite the
front face wall for passage therethrough of the
projectile, the silencer comprising a plurality of
modules arranged in axial progression with individual
modules in each case comprising a housing which contains
elements which dampen sound either solely by resonance,
(resonator module), reflection (reflector module) or
absorption (absorption module).

In this invention the arrangement is essentially
based on the concept of constructing the silencer of

individual interchangeable modules. The modules dampen
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the sound in each case on the basis of different physical
principles and are deSigned for different frequency
ranges. A module can, for example, comprise a series of
resonator elements which principally bring about a
damping of individual discrete low frequencies (resonator
module). In contrast, a further module can have a
number of reflectors which bring about a damping of
medium frequencies (reflector module), whilst finally,
modules which work according to the absorption principle
(absorption modules) can bring about a broad-band damping
if correspondingly designed.

By combining the above-mentioned modules it is
possible to dampen a very broad fregquency spectrum and
thus to adapt the silencer precisely to the particular
sound emission spectrum of the corresponding weapon
system. The individual modules of the silencer can be
interchanged or combined with one another.

Although the modular construction of the silencer
bas proved particularly satisfactory with large-calibre
weapons it can also be used with small-calibre weapons
with equal success.

Securing straps may be provided in order to ensure
that the modules are assembled guickly and in a durable
manner. For this purpose, on their front faces the

modules preferably have flanges which are conical on one
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side and which are held together positively by means of a
securing or tightening strap that it bi-conical on the
inside. The tightening strap may comprise two or more
segments which are comnected in an articulated manner and
aré pre-tensioned: by means of a tension lever or tension
Jjacks. A play-free fit of the tightening strap and a
minimal gap between the flanges is achieved by means of
this tightening strap arrangenment.

In the same way as the modules, the first and the
last module ir each case can alsc be connected to the
corresponding front wall of the silencer with the aid of
tightening straps.

Around the projectile channel the absorption module
and/or the resonator module should preferably each
contain a basket-shaped body which is fixed between the
front sides of the corresponding module. The basket-
shaped body comprises rods arranged in an axial
direction. The high acoustic permeability of the
basket-shaped body ensures that the sound is reduced in
the damping material or in the reflection chamber and
does not leave the silencer from the front or the rear.

The function of the basket-shaped body can also be
achieved by means of a pipe with corresponding holes
and/or slots in the éasing, such as is customarily used

for the resonator unit for example.
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Irrespective of the calibre the elements (reflection
units, damping units and the like) can be flexibly .
suspended in the housing with springs, rubber bearings,
shock absorbers or with a combination of these elements.
This flexible, damped suspension brings about a great
reduction of the forces which are transferred to the
silencer housing and hence, if applicable, to the
carriage or the bhase.

Further particulars and advantages of this invention
will now be described by reference to embodiments shown
by way of example in the drawings, in which:

Figure 1 shows a cross-section through a silencer
according to this invention comprising
three modules,

Figure 2 - shows the front view of a tightening strap
means for fixing the modules, and

Figure 3 shows a partial view of a rubber bearing

. for the flexible suspension of elements in
the modules.

Referring to the drawings and to Figure 1, 1 denotes
a sllencer which is composed of three modules 2, 3 and 4.
The individual modules 2, 3, 4 each comprise a metal
housing 5, 6, 7, and on their front sides they have
flanges 8 to 13 which are conical on one side. The

modules are positively and detachably interconnected
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using securing means comprising tightening straps 14 and

15 which are biconical on the inside and are placed over

the adjacent flanges 9, 10 and 11, 12.

On the side facing the muzzle of the barrel (not

shown) the silencer 1 has a front face wall 16 into which

the weapon barrel projects on firing as well as a rear
face wall 17, opposite the front face wall, with an
opening 18 through which the projectile, after passing
through a projectile channel 19 in the interior of the
silencer 1, leaves. Both the front and the rear face
wall 16, 17 are also fixed to the modules 2 and 4
adjacent to them with tightening straps 20, 21.

Figure 2 shows the construction of a tightening

strap 14 which mainly comprises two segments 22, 23 which

are connected together via a joint 24 and a tension lever

25. To connect two modules the tension lever 25 is
pivoted upwards, the tightening strap placed over the
adjacent flanges and tightened by pivoting the tension
lever 25 downwards.

Further brief details will now be given about the

modules of which the silencer 1 is preferably composed:

The module designated as 2 in Figure 1 is a
reflector module. In the interior of the module is a
basket~shaped body 26 which is fixed between the front

sides of the module and which surrounds the projectile
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channel coaxially. The basket-shaped body 26
essentially comprises rods 27 which extend parallel to
the longitudinal axis 100 of the silencer 1 as well as
rings 28 which fix the rods 27. The high acoustic
permeability ensures that the sound is largely destroyed
in the reflection chambers 29.

The module designated as 3 in Figure 1 is an
absorption module which also contains a basket-shaped
body 30 which surrounds the projectile channel 19
coaxially, to ensure a high acoustic permeability. An
insert 31 which dampens the sound is located on the side
of the basket-shaped body 30 which faces away from the
projectile channel 18.

Finally, the module designated as 4 in Figure 1 is a
resonator module in which the projectile channel 19 is
coaxially surrounded by a metal pipe 32. The metal pipe
32 has a number of holes through which the propellant
charge gases feach the adjacent resonator chamber 35 via
pipes 34. The dimensions of the resonator chamber 35
and the pipes 34 are selected in such a way that a
maximum damping of the sound takes place at relatively
low frequencies (such as 50 Hz).

In order to achieve a reduction of the forces which
act on the fixing device of the silencer via the silencer

1, it is of advantage if the individual sound-damping
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elements of the modules are at least partially flexibly
connected to the relevant housing 5, 6, 7 of the modules
2, 3, 4 and/or to each other by means of springs, rubber
bearings or the like. This is shown in Figure 3.

In Figure 3, 36 indicates the front part of a module
housing in diagrammatic form. The front wall 37 is
flexibly connected to a carrier 39 fixed to the inner
wall of the housing through a rubber bearing 38. The
actual elements damping the sound, for example the
reflection chambers or the sound-damping inserts, are
fixed to the rear part of the module housing between the

wall 37 and a corresponding flexibly arranged wall.
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CLAIMS

1. Silencer for weapons, which is in use arranged on a
mounting device which is separate from the weapon barrel,
and which comprises a tubular hollow body for positioning
in front of the muzzle of the weapon barrel and into
which the weapon barrel partially projects through a
front face wall, said body bhaving an axial projectile
channel and an opening in a rear face wall opposite the
front face wall for passage therethrough of the
projectile, the silencer comprising a plurality of
modules arranged in axial progression with individual
modules in each case comprising a housing which contains
elements which dampen sound either solely by resonance,
(resonator module), reflection (reflector module) or

absorption (absorption module).

2. Silencer according to Claim 1, wherein the
individual modules have a flange in each case on a front
face and are positively interconnected by securing means,

preferably tightening straps.

3. Silencer according to Claim 2, wherein the flanges
of the modules are conical on one side and the tightening

straps are bi-conical on the inside.
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4, Silencer according to Claim 2 or 3, wherein the
tightening straps comprise at least two.segments which
are connected together in an articulated manner and which
can be tensioned by means of a tension lever or tension

jacks.

5. Silencer according to any one of Claims 1 to 4,
wherein both the front and the rear face wall can be
fixed to an adjacent module in each case by securing

means such as tightening straps.

6. Silencer according to any one of Claims 1 to 5,
wherein the silencer comprises reflection modules,
absorption modules or resonator modules and/or a

combination of these modules.

7. Silencer according to any one of Claims 1 to 6,
wherein the absorption module and/or the reflector module
each contain a basket-shaped body which surrounds the
projectile channel coaxially and which is secured between
front walls of the module in question, the basket-shaped
body comprising rods arranged axially and a plurality of
rings which secure the rods in a radial direction, sound-
damping inserts or reflection chambers being arranged on

the side of the basket-shaped body away from the
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projectile channel in each case.

8. Silencer according to any one of Claims 1 to 7,
wherein the individual elements of the modules are
flexibly suspended in a relevant housing of the modules
using springs and/or rubber bearings and/or shock

absorbers.

9. Silencer for a weapon constructed and arranged to
function as described herein and exemplified with

reference to the drawings.

10. In combination a barrel weapon, a silencer according
to any preceding claim positioned adjacent the muzzle,

and a mounting therefor.

o~
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2288007

Silencer for HWeapons

This invention relates to a silencer for a weapon
which is arranged on a mounting device which is separate
from the weapon barrel itself.

The comnstruction and mode of action of silencers,
particularly for small arms and hand-held firearms, are
known from DE-O0S 1 553 874, DE-0S 2 127 877, US 3,713,362
and US 4,576,083 for example. Essentially, in the known
silencers, a throttled expansion of the propellant gases
through the projectile outlet opening on the front face
wall of the silencer is achieved by means of several
chambers arranged behind each other and sealed-off from
the outside. Appropriately, wire grids are arranged in
the chambers, which are intended to bring about either an
absorption of the energy of the propellant gases or an
extensive reflection of the pressure waves in the
interior of the chambers (see DE-0S5 2 127 877 for
example).  Generally speaking the individual silencers
are fixed directly to the weapon and adapted to the sound
enmission of the weapon in question, so that they can
seldom be used with different weapons.

The arrangement of known silencers directly on the
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muzzle of the barrels of large-calibre weapon systems
(combat tanks, armoured infantry combat vehicles,
armoured anti-aircraft vehicles or artillery systems) has
not proved satisfactory in practice since because of the
large weapon calibre and the associated noise generation,
the silencers must be of correspondingly large dimensions
and thus also have a correspondingly heavy weight. To
protect the public from noise in the case of firing
practice on corresponding firing ranges an attempt was
therefore made to deaden the sound only after it had been
created, by means of sheds, earthworks, plants and the
like, for example. Such structures are, however, very
complicated in terms of construction and/br not very
effective.

It has already been proposed to fix the silencer not
on the weapon barrel itself as in the case of small-
calibre arms but to arrange it on a separate silencer
carriage meqhanically decoupled from the barrel weapon,
the carriage preferably being constructed in such a way
that the silencer can be guided synchronously with the
movement of the barrel (P 43 17 673.9).

This application also assumes that the particular
silencer used is strictly assigned to a particular weapon
system so that a change of weapon system automatically

requires the replacement of the silencer and, if
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applicable, of the carriage:also.

One of the objects of this invention is therefore to
provide a silencer, particularly for large-calibre
weapons, which brings about a substantial reduction of
‘the sound radiation, is simply constructed and can be
used with different weapon systems which may have
correspondingly different frequency spectra of the sound.

According to this invention there is provided a
silencer for weapons which is in use arranged on a
mounting device which is separate from the weapon barrel
and which comprises a tubular hollow body for positioning
in front of the muzzle of the weapon barrel and into
which the weapon barrel partially projects through a
front face wall, said body having an axial projectile
channel and an opening in a rear face wall opposite the
front face wall for passage therethrough of the
projectile, a material absorbing sound being arranged
around the projectile channel in the hollow body for
sound silencing purposes, wherein the silencer comprises
‘a vessel of boiler-shape which is formed of at least two
module parts with a separate damper insert on which the
sound—-absorbing material is arranged, located in each
said module. .

In this invention the arrangement is essentially

based on the concept of using as a silencer a vessel
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comprising a boiler-shaped container of corresponding
dimensions which is configured either in one piece or
from at least two intercomnected parts forming modules, a
damper insert on which the sound-absorbing materials are
arranged being located in each module.

The damper inserts preferably have compartments
forming recesses in which the actual material absorbing
the sound is located. Each individual compartment can
be equipped with different materials and in different
configurations according to the requirement regarding
damping (variation of the gas permeability) and strength.
In particular the sound-absorbing material can comprise a
fibre mesh of arbitrary or defined fibre orientation and
wound in a coil shape, such as barbed wire, wire mesh,
expanded mesh or fibres embedded in a polymer matrix.

It has proved advantageous to arrange the damper
inserts interchangeably in the vessel so that the
- silencer can be optimally matched to the weapon system in
question by exchanging the damper inserts.

In respect of the usually very high stresses imposed
on the vessel in the area of large-~calibre weapons close
to the muzzle, it has also proved particularly
advantageous that the first module facing the weapon .
surrounds the muzzle area of the weapon barrel in such a

way that the propellant charge gases moving laterally

168



from the barrel muzzle expand in this part and the energy
of the lateral flow of gases which is formed is destroyed
by the absorbers arranged in this part of the structure.

The high-energy initial expulsion of gases produced
after the projectile has left the barrel, however,
principally expand in the second vessel part, the energy
of these gases being absorhed there. It is, however, a
prerequisite for this that the depth of penetration of
the barrel in the first module part and/or the openings
of the projectile channel in the fromt faces of the
vessel parts facing each other are selected in such a way
that the initial gases are coupled into the second module
largely unhindered.

In order substantially to reduce the intensity of
the initial gases the second vessel part must be
relatively long. It has therefore proved advantageous
to construct this part of individual modules also so that
the relevant damper inserts with the absorption coils can
also be correspondingly short.

Securing means may be provided in order to ensure
that the modules can be assembled quickly and in a
durable,hanner. For this purpose, on their front faces
the modules preferably have flanges which are conical on
one side and which are held together positively by means

of a tightening strap forming a securing means that is
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bi-conical on the inside. A tightening strap can
comprise two or more segments which are connected in an
articulated manner and which are pre-tensioned by means
of a tension lever or tension jacks. A play-free fit of
the tightening strap and a’minimal gap betwéen the
flanges is achieved by means of this arrangement.

Irrespective of the célibre the daﬁper inserts can
be flexibly suspended on the housings of the modules with
springs, rubber bearings, shock absorbers or by a
practical combination of these elements. This flexible,
damped suspension brings about a great reduction of the
forces that are transferred to the silencer housing and
thus, if applicable, to the carriage or the base.

Further and preferred features and advantages of
this invention are described by way of example with
reference to embodiments shown in the drawings and
wherein:

Figure 1 shows the side view of a silencer
according to this invention comprising a
vessel formed of three parts with the
muzzle end of a weapon barrel indicated
diagrammatically,

Figure 2 shows a longitudinal section through a
silencer with a damper insert which has

absorber material wound coaxially round
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the projectile channel,

Figure 3 shows a cross-section on III-III through
the silencer shown in Figure 2,

Figure 4 shows in a perspéctive view an absorber
made of expanded mesh,

Figure 5 shows in diagiammatic form a longitudirnal
section along a section line shown as V-V
in Figure 6, through a silencer with
several absorbers arranged in columnar
form which extend in the longitudinal
direction of the vessel,

Figure € shows a cross-section through the silencer
shown in Figure 5, and

Figure 7 shows a diagrammatic longitudinal section
through a silencer for a weapon barrel
which is provided with a nmuzzle brake.

Referring to the drawings and as shown in Figure 1,

1 is a silencer which is mounted on a platform 2 and into
which the muzzle end 3 of a weapon barrel 4 projects.

The silencer 1 conmprises a vessel best described as a
boiler-shaped contaliner 5 which is composed of three
parts or modules 6, 7 and 8 in which corresponding
absorbers 9 to 14 , which are described in greater detail
below, are located.

Modules 6, 7 and 8 comprise a metal or plastic
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housing such as glass—fibrg reinforced plastic 15 to 17
in each case and have flanges on their front faces. The
modules 6 to 8 are pqsitively interconnected with the aid
of tightening straps 18, 19 which are placed over the
adjacent flanges in each case.

The tightening strap 19 can, however, also be
replaced by a screwed flange in connection as the modules
7, 8 are rarely separated in practice.

On the side facing the weapon the silencer 1 has a
front face wall 20 as well as a rear face wall 21,
opposite the front face wall, with an opening 22 through
which the projectile, after passing through a projectile
channel 23 in the interior of the silencer 1, leaves.

The first module 6 is designed in such a way that it
essentlially surrounds the muzzle region 3 of the weapon
barrel 4. The propellant charge gases flowing laterally
out of the muzzle when a projectile is fired need to
expand in the silencer and the energy of the lateral
" gases arising through the superposition of the gases and
the detonation wave front should be largely destroyed by
the corresponding absorbers 9, 10.

In contrast, the particularly high-energy front wave
of gases 24.forming after a projectile is fired through
the impact of the gases on the detonation wave

principally expands in the second and third modules 7 and
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8 and the energy of these gases 1s absorbed thereby the
absorbers 11 to 14. In this case it is; however, a
prerequisite that the depth of penetration of the barrel
4 in the first module 6 and/or the openings 25, 26 in the
front faces 27, 28 facing each other of the modules 6, 7,
are selected in such a way that the front wave of gases
24 is also coupled into the subsequent module 7 largely
unhindered (as the transition from the front to the
lateral bank of gases is approximately between 40 and
50° with respect to the projectile trajectory, the angle
of aperture a (Figure 1) determining the diameters of the
openings 25, 26 should therefore be approximately 100°).
Figure 2 shows a longitudinal section through the
module 6 shown in Figures 1 to 6. In the interior a
damper insexrt 30 is provided according to this invention,
which contains several support rings 33, a series of
support ribs 31 and 32 and a number of radial supports
33a, so that several compartment-shaped recesses 34, 35
are thus produced. The sound-absorbing material 36, 37
is located in these recesses 34, 35. For reasons of
greater clarity Figure 2 shows only two recesses with
sound-absorbing material therein. In the embodiment
shown the sound-absorbing material is barbed wire which
is wound round the support ribs 31, 32 (see also Figure

3). The permeability - and hence the heat transfer and
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the potential throughflow of the gases - can be varied by
means of both the number of plies per layer and the
design of the absorber matefial.

An expanded mesh has also proved particularly
suitable as an alternative absorber material to barbed
wire (see Figure 4). Among other things expanded meshes
have the advantage that they have high stability in the
axial direction, are simple to wind from a technical
manufacturing point of view and are commercially
available in virtually all applicable mesh widths.

As can be seen from Figure 3, the support ribs 31,
32 have a series of segment-shaped openings 38, 39 of
correspondingly high acoustic permeability, through which
the propellant charge gases reach the sound-absorbing
material 36, 37. These support ribs can be formed from
suitable profiles of different materials, so that an
energy breakdown of the sound waves takes place as soon
as the sound waves are coupled into the absorber chamber.

Alternatively the support ribs 31, 32 and the
support rings 33 can be replaced by perforated tubes.

The permeability of the tubes is matched to the energy-
absorbing material 36, 37.

It has proved advantageous if the sound-absorbing

material 36, 37 does not completely £ill the compartment-

shaped recesses. Rather, the gas conveyed through the
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absorbers 37 should first abate in the free chambers and
then flow through the absoiber 36.

To achiéve a reductioh of the forces which act on
the mounting platform 2 (Figure 1) through the silencer
1, it is of advantage if the damper inserts of the
modules 6 to 8 are at least partially flexibly connected
to the appropriate housing 15 fo 17 of the modules 6 to 8
by means of springs, rubber bearings or the like. In
Figure 2 the corresponding flexible bearings are provided
with the reference numerals 40 to 43.

Instead of winding a corresponding absorber material
round the damper inserts 30, the absorber material can
also comprise a series of individual coils which have a
columnar construction, several coil columns being
arranged coaxially round the projectile channel. In
this case the ribs of the damper inserts can be
configured as shims with corresponding recesses for the
- coils, for example.

A coil arrangement of this kind has the advantage
that either the damper inserts with the coils or the
entire silencer and/or the corresponding module can be
divided in the longitudinal direction 100 and the coils
and/or damper inserts are interchangeable in a simple
manner in this way.  Furthermore this provides the

possibility of dividing the silencer in the longitudinal
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direction for use in the context of training.

Figures 5 and 6 show a corresponding embodiment of
an arrangement with a total of 16 coils in diagrammatic
form. In this case the silencer designated as 45
comprises two modules 46, 47 for example. - In the
modules several coil columns 48 to 55 are arranged round
the projectile channel 56 and for reasons of greater
clarity the damper inserts are not shown in this case.

Figure 7 shows the embodiment of a silencer 57 for a
weapon in which the barrel 58 has a muzzle brake 59.
Because of the high proportion of gases which escape
laterally, in this case not only is at least one
additional module 61 arranged in the direction of the
projectile channel on the module 60 surrounding the
barrel muzzle but a further two modules 62, 63 are
arranged laterally with respect to the module 60. These
modules have corresponding absorbers 64, 65 whose
construction and function correspond to the absorbers
described above.

In all the illustrations the dimensions of the
boiler-shaped container and/or the modules are only shown
diagrammatically and not to scale in relation to the
dimensions of the weapon barrels. In a preferred
embodiment in which three modules according to Figure 1

were used, the relevant module length was 2.45 m and the
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relevant maximum module diameter 3 m. Such silencers
were successfully used on firing ranges to silence large-
calibre weapons. A reduction of the detonation
pressures of between 18 and 20 dB in the high-frequency
range was achieved.

This type of silencer, with the same construction as
that described above but with smaller dimensions for
module length and module diameter, was also successfully
used with automatic weapons.

Further silencing can be achieved by applying
structural scund insulating materials directly to the
walls of the module on the inside or outside. A wire
mesh, rubber, PUR foams or sandbags are suitable for
external application for example. Bitumen can be

advantageously applied from inside.
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CLAIMS

1. Silencer for weapons which is in use arranged on a
mounting device which is separate from the weapon barrel
and which comprises a tubular hollow body for positioning
in front of the muzzle of the weapon barrel and into
which the weapon barrel partially projects through a
front face wall, said body having an axial projectile
channel and an opening in a rear face wall opposite the
front face wall for passage therethrough of the
projectile, a material abscrbing sound being arranged
around the projectile channel in the hollow body for
sound silencing purposes, wherein the silencer comprises
a vessel of boiler-shape which is formed of at least two
module parts with a separate damper insert on which the
sound-absorbing material is arranged, located in each

said module.

2. Silencer for weapons which is in use arranged on a
mounting device which is separate from the weapon barrel
and which comprises a tubular hollow body for positioning
in front of the muzzle of the weapon barrel and into
which the weapon barrel partially projects through a
front face wall, said body having an axial projectile

channel and an opening in a rear face wall opposite the
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front face wall for passage therethrough of the
projectile, a material absorbing sound being arranged
around the projectile channel in the hollow body for
sound silencing purposes, wherein the silencer comprises
a vessel of boiler-shape which is formed of at least two
module parts with a separate damper insert on which the
sound-absorbing material is arranged, located in each
said module, the first module facing the weapon barrel
surrounding the muzzle end of the weapon barrel and the
end faces facing each other of the first and of the
second module in the direction of fire bhaving openings
forming the projectile channel which are selected in such
a way that the high-energy front wave of gases formed on

firing reaches the second module largely unhindered.

3. Silencer according to Claim 1 or 2, wherein the .
modules have a flange in each case on their front faces
facing each other which flanges can be positively
interconnected through securing means preferably

tightening straps or screw connections.

4, Silencer according to any one of Claims 1 to 3,
wherein the damper inserts are interchangeably arranged

in the modules.
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5. Silencer according to any one of Clains 1 to 4,
wherein the damper inserts are flexibly fixed to the

metal housings.

6. Silencer according to any one of Claims 1 to 5,
wherein the damper inserts have compartmented recesses
arranged around the projectile channel and in which
recesses a fibre mesh of metal or plastic is wound in a

coil shape as sound-absorbing material.

T. Silencer according to Claim 6, wherein each
compartmented recess can be filled with one material or
different materials to produce the required damping and

strength.

8. Silencer according to Claim 6 or 7, wherein the
fibre mesh only partially fills the compartmented
recesses 50 that the expanding gases can abate within

these recesses.

9. Silencer according to any one of Claims 6 to 8,
wherein the fibre mesh comprises barbed wire, wire mesh,
expanded mesh or fibres which are embedded in a polymer

nmatrix.
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10. Silencer according to any one of Claims 6 to 9,
wherein thé_fibre mesh is wound coaxially round the

projectile channel.

11. Silencer according to any one of Claims 6 to 9,
wherein several coils of the fibre mesh constructed in
columnar form are arranged coaxially round the projectile

channel.

12. Silencer according to any preceding claim wherein
the silencer or individual modules of the silencer are
arranged in the longitudinal direction in a divisible

manney.

13. ©Silencer according to any one of Claims 1 to 12,
wherein to silence weapons whose barrels have a muzzle
brake, further modules are arranged connected with the
first module on the weapon barrel side and laterally at
the level of the muzzle brake, further modules being
arranged in the direction of the projectile channel so
that the corresponding gases leaving the muzzle brake

laterally can expand in the said further modules.

14, Silencer according to any one of Claims 1 to 13,

wherein structural noise insulating materials are applied

181



directly from the inside or outside and are arranged on

the walls of the modules.

15. Silencer for a weapon constructed and arranged to
function as described herein and exemplified with

reference to the drawings.

16. In combination a barrel weapon, a silencer according
to any preceding claim positioned adjacent the muzzle,

and a mounting therefor.
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MODULAR SILENCER
BACKGROUND AND SUMMARY

The invention relates to silencers, and more particularly to economical silencer
constructions, components, and methods.

Silencers are used in various applications for quieting noise, including mufflers
for internal combustion engines, and including other devices such as rotary blowers, compres-
sors, pumps, and the like. Silencers may be used on intake and/or exhaust systems, and may
pass various intake and/or exhaust fluids therethrough, including gas and liquid.

Silencers are typically characterized by complex constructions and labor
intensive manufacturing methods, particularly welding, all contributing to high cost. The
present invention provides simplified constructions and methods in combination with a modular
building block approach, to lower cost. The invention also provides simplified, cost effective
insulation techniques.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view of a silencer constructed in accordance with the

invention.

Fig. 2 is a sectional view taken along line 2-2 of Fig. 1.

Fig. 3 is a view of a portion of the structure of Fig. 1 and shows a further
embodiment.

Fig. 4 is a sectional view of a silencer constructed in accordance with the
invention.

Fig. 5 is a sectional view of a silencer constructed in accordance with the
invention.

Fig. 6 is a sectional view of a silencer constructed in accordance with the
invention.

Fig. 7 is a sectional view taken along line 7-7 of Fig. 6.

Fig. 8 is a sectional view of a silencer constructed in accordance with the
invention.

Fig. 9 is a sectional view of a silencer constructed in accordance with the
invention.

Fig. 10 is a sectional view of a silencer constructed in accordance with the
invention. ‘

Figs. 11-20 sequentially illustrate manufacturing steps for constructing a silencer
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Figs. 21-23 sequentially illustrate an insulation technique.

Fig

Fig.
Fig.
Fig.

invention.

Fig.
Fig.
with the invention.
Fig.
Fig.
Fig.
with the invention.
Fig.
Fig.
with the invention.

Fig.

the invention.

Fig.
Fig.
Fig.

with the invention.

Fig

invention.

Fig.

.

24 is an exploded perspective view of the structure of Fig. 1.
25 is an assembled perspective view of the structure of Fig. 1.

26 is a sectional view of a silencer component.

27 is a sectional view of a plug silencer constructed in accordance with the

28 is like Fig. 27 and shows a further embodiment.

29 is a sectional view of a spark arrestor silencer constructed in accordance

30 is a sectional view taken along line 30-30 of Fig. 29.
31 is a sectional view taken along line 31-31 of Fig. 30.

32 is a sectional view of a spark arrestor silencer constructed in accordance

33 is a sectional view taken along line 33-33 of Fig. 32.

34 is a sectional view of an aspirating silencer constructed in accordance
35 is a sectional view of a catalytic silencer constructed in accordance with
36 is like Fig. 35 and shows a further embodiment.
37 is like Fig. 35 and shows a further embodiment.
38 is a sectional view of a heat recovery silencer constructed in accordance

39 is a sectional view of a silencer constructed in accordance with the

DETAILED DESCRIPTION

1 shows a modular silencer or muffler 30 constructed in accordance with the

invention, including a plurality of axially aligned drawn pots. Draw forming of pots is known

in the prior art, for example as shown in U.S. Patent 5,020,631, incorporated herein by

reference, and is briefly illustrated in Figs. 11 and 12. A flat sheet of metal 32, Fig. 11, is

gradually and repetitively deformed and cold flowed by a mandrel to a pot or can 34 as shown

in Fig. 12. The pot is trimmed to a desired length by knife blade 36, Fig. 13. Pot 34 has an

axially extending continuous sidewall 38 open at one end 40 and having an integral dome head
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42 at the other axial end. Fig. 1 shows first, second and third axiaily aligned drawn pots 44, 46,
48. Pot 48 is formed as above described and then further by punching a hole through its dome
head with punch 50, Fig. 15, and then inserting a pipe 52, Fig. 16, through such hole and
welding the pipe to the dome head of the pot by welding gun 54. Pot 46, Fig. 1, is similarly
made, except that the hole in the dome head is punched at a location laterally offset from the
axial centerline, for example as shown at the middle pot in Fig. 24. Pot 44 is similarly
constructed as pot 48, except that an additional step, Fig. 14, is provided wherein a tool 56
swages, necks or joggles the open end of the pot to a reduced diameter at 58. The swaging
enables telescoped nesting engagement of pots 44 and 46, to be described. In an alternate
embodiment, pot 46 is swaged at its open end rather than pot 44, to provide the telescoped
nesting engagement.

The construction in Fig. 1 includes first and second axially aligned drawn pots
44 and 46. Pot 44 has an axially extending continuous sidewall 60 initially open at axial end 62
and having an integral dome head 64 at the other axial end. Pot 46 has an axially extending
continuous sidewall 66 initially open at axial end 68 and having an integral dome head 70 at the
other axial end. Inlet pipe 72 extends axially through dome head 64 along the axial centerline
of the pots. In an alternate embodiment, inlet pipe 72 extends axially through dome head 64
and is laterally offset from the axial centerline of the pots. In another alternate embodiment,
inlet pipe 72 extends through dome head 64 at an angle relative to the axial centerline of the
pots, for example 30° or some other angle. In the latter embodiment, the inlet pipe intersects
the dome head at a point laterally offset from the axial centerline of the pots. Intermediate
connecting pipe 74 extends axially through dome head 70 and is laterally offset from the axial
centerline of the pots, Figs. 1 and 2. The construction of Fig. 1 further includes a third axially
aligned drawn pot 48 having an axially extending continuous sidewall 76 initially open at axial
end 78 and having an integral dome head 80 at the other axial end. Outlet pipe 82 extends
axially through dome head 80 along the axial centerline of the pots. In alternate embodiments,
pipe 82 may be laterally offset from the axial centerline of the pots, or may extend at an angle
relative to such centerline, as above described in conjunction with pipe 72. The pots are welded
together by circumferential weldments 84 and 86 at the respective interfaces of the pots by
welder 88, Fig. 25. Further in Fig. 1, dome head 64 has another hole punched therethrough,
with a sleeve 90 inserted therein and welded thereto at weldment 91 and receiving a drain plug
92 in threaded relation. Pipe 74 has a plurality of perforations such as 75 through the sidewall

thereof. Pipes 72 and 82 have perforations such as 73 and 83 along the portions thereof within
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the pots. The exterior portions of pipes 72 and 82 are solid, and are threaded for connection to
other components or piping as desired.

In Fig. 1, pipe 74 is laterally offset from pipe 72 and is laterally offset from pipe
82. Pipes 74 and 82 are axially overlapped such that fluid, gas or liquid, inlet or exhaust, flows
axially in one direction, e.g. rightwardly in Fig. 1, along path 94, then reverses itself and flows
axially in the opposite direction along path 96 laterally adjacent path 94, and then reverses itself
again and flows axially rightwardly along path 98 laterally adjacent paths 94 and 96. Path 94 is
through pipe 74 through dome head 70. Path 98 is through pipe 82 through dome head 80.
Pipes 72 and 74 have axial ends 100 and 102, respectively, axially spaced from each other in
nonoverlapping relation such that fluid may flow at 104 from axial end 100 of pipe 72 to axial
end 102 of pipe 74 without reversing itself. Pipes 72 and 82 are axially spaced from each other
on axially distally opposite sides of pipe 74.

Fig. 3 shows a further embodiment of the construction of Fig. 1. Flanges 104
and 106 are welded to the ends of respective pipes 72 and 82, to facilitate mounting in flanged
installations.

Fig. 4 shows a silencer 110 with first, second, third and fourth axially aligned
drawn pots 112, 114, 116, 118. Inlet pipe 120 extends axially through dome head 122 of pot
112 along the axial centerline thereof. Intermediate connecting pipe 124 extends axially
through dome head 126 of pot 114 along the axial centerline thereof. Intermediate connecting
pipe 128 extends axially through dome head 130 of pot 116 and is laterally offset from the axial
centerline of the pots. Qutlet pipe 132 extends axially through dome head 134 of pot 118 along
the axial centerline thereof. Axial ends 136 and 138 of respective pipes 124 and 128 are axially
overlapped. All of the remaining axial ends of the pipes are axially spaced from each other in
nonoverlapping relation.

Fig. 5 shows a silencer 140 having first, second and third axially aligned drawn
pots 142, 144, 146. Inlet pipe 148 extends axially through dome head 150 of pot 142 along the
axial centerline thereof, and through insulation 152, to be described. Intermediate connecting
pipe 154 extends axially through dome head 156 of pot 144 and is laterally offset from the axial
centerline of the pots. Outlet pipe 158 extends axially through dome head 160 of pot 146 along
the axial centerline thereof. In Fig. 5, there is no axial overlapping of the pipes, and the axial
ends of all the pipes are axially spaced from each other in nonoverlapping relation.

Fig. 6 shows a silencer 162 having first, second and third axially aligned drawn

pots 164, 166, 168. Inlet pipe 170 extends axially through dome head 172 of pot 164 along the
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axial centerline thereof. A pair of intermediate connecting pipes 174 and 176, Fig. 7, extend
through dome head 178 of pot 166 and are each laterally offset from the axial centerline of the
pots. Pipes 174 and 176 are further supported by a cross brace 180 welded therebetween.
Outlet pipe 182 extends axially through dome head 184 of pot 168 along the axial centerline
thereof. Pipes 170 and 182 are axially spaced from each other on axially distally opposite sides
of pipes 174 and 176. Pipes 174 and 176 are laterally offset from pipes 170 and 182. Pipes 174
and 176 extend in parallel laterally spaced relation, each having an axial end 186 axially spaced
from axial end 188 of pipe 170 in nonoverlapping relation. Pipes 174 and 176 have an axial
end 190 axially spaced from axial end 192 of pipe 182 in nonoverlapping relation.

Fig. 8 shows a silencer 200 having first, second, third and fourth drawn pots 202,
204, 206, 208, each having an axially extending continuous sidewall open at one axial end and
having an integral dome head at the other axial end. Pot 202 concentrically surrounds pot 204.
Pot 206 concentrically surrounds pot 208. Pots 202 and 206 are coaxially aligned and joined at
their open ends 210 and 212 to form a first enclosure 214. Pots 204 and 208 are coaxially
aligned and joined at their open ends 216 and 218 to form a second enclosure 220 within
enclosure 214. Inlet pipe 222 extends axially through dome head 224 of pot 202 and through
dome head 226 of pot 204 along the axial centerline thereof. Outlet pipe 228 extends axially
through dome head 230 of pot 206 and through dome head 232 of pot 208 along the axial
centerline thereof. Pipes 222 and 228 have inner axial ends 234 and 236, respectively, within
enclosure 220 and axially spaced from each other in nonoverlapping relation. Dome head 224
of pot 202 is axially spaced from dome head 226 of pot 204 by an axial gap 225 which is
spanned by pipe 222. Dome head 230 of pot 206 is axially spaced from dome head 232 of pot
208 by an axial gap 231 which is spanned by pipe 228. Pots 204 and 208 are perforated along
their sidewalls 238 and 240. Pots 202 and 206 forming enclosure 214 are coaxial with pots 204
and 208 forming enclosure 220. Enclosure 220 is spaced radially inwardly of enclosure 214 by
an annular gap 215.

Fig. 9 shows a silencer 250 including first, second, third and fourth axiaily
aligned drawn pots 252, 254, 256, 258, each having an axially extending continuous sidewall
open at one axial end and having an integral dome head at the other axial end. Pots 252 and
254 are connected at their open ends 260 and 262 to form a first compartment 264. Pots 256
and 258 are connected at their open ends 266 and 268 to form a second compartment 270. An
intermediate cylindrical sidewall 272 extends axially between pots 254 and 256. Intermediate
cylindrical sidewall 272 has a leftward axial end 274 connected to the junction of cylindrical
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sidewall 276 and dome head 278 of pot 254. Intermediate cylindrical sidewall 272 has a
rightward axial end 280 connected to the junction of cylindrical sidewall 282 and dome head
284 of pot 256. The noted connection of intermediate cylindrical sidewall 272 to pots 254 and
256 forms a third compartment 286. Inlet pipe 288 extends axially through dome head 290 of
pot 252 along the axial centerline thereof and into compartment 264. Outlet pipe 292 extends
axially through dome head 294 of pot 258 along the axial centerline thereof and into
compartment 270. Outlet or inlet pipe 296 extends radially through intermediate cylindrical
sidewall 272 and into compartment 286. Intermediate connecting pipe 298 extends axially
through dome head 278 of pot 254 and is laterally offset from the axial centerline thereof. Pipe
298 extends between compartments 286 and 264 and communicates with pipe 288 in
compartment 264. Intermediate connecting pipe 300 extends axially through dome head 284 of
pot 256 and is laterally offset from the axial centerline thereof. Pipe 300 extends between
compartments 286 and 270 and communicates with pipe 292 in compartment 270. Pipes 296,
298 and 300 communicate with each other in compartment 286.

Fig. 10 shows a silencer 310 including first, second and third axially aligned
drawn pots 312, 314, 316, each having an axially extending continuous sidewall open at one
axial end and having an integral dome head at the other axial end. A fourth drawn pot 318 has a
continuous sidewall 320 initially open at one end 322 and having an integral dome head 324 at
the other end. End 322 of pot 318 is connected to sidewall 326 of pot 316 and extends laterally
away therefrom. Open end 328 of pot 312 is connected to open end 330 of pot 314. Open end
332 of pot 316 is connected to the junction of sidewall 334 and dome head 336 of pot 314.
Sidewall 320 of pot 318 is connected to sidewall 326 of pot 316 along an arcuate interface as
shown in dashed line at 338. Outlet pipe 340 extends axially through dome head 342 of pot 312
along the axial centerline thereof. Intermediate connecting pipe 344 extends axially through
dome head 336 of pot 314 and is laterally offset from the axial centerline thereof. Dome head
346 of pot 316 does not have an inlet pipe therethrough. Intermediate connecting pipe 348
extends laterally through sidewall 326 of pot 316. Inlet pipe 350 extends through dome head
324 of pot 318.

In various of the embodiments shown above, a first pot, such as 360, Fig. 14, has
a main body portion 362 of a first diameter 364, and an open end portion 366 of a second
smaller diameter 368. A second pot 370, Fig. 15, is not necked by tool 56 and has both its main
body portion 372 and its open end portion 374 of the noted first diameter 364. As shown

above, such pots are axially overlapped in nesting telescoped relation, for example as shown at
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ends 62 and 68 in Fig. 1, ends 210 and 212, and 216 and 218, in Fig. 8, ends 260 and 262, and
266 and 268, in Fig. 9, ends 330 and 328 in Fig. 10, and in other figures. Sidewall 362, Fig. 14,
of pot 360 has a transition portion 376 between main body portion 362 and open end portion
366. When pots 360 and 370 are nested, open end 374 of pot 370 axially faces transition
portion 376 of pot 360, for example as shown in Fig. 1 at end 68 of sidewall 66 of pot 46 axially
facing transition portion 378 of sidewall 60 of pot 44 and connected thereto by weldment 84 at
such interface. Sidewall 362, Fig. 14, of pot 360 meets dome head 380 of pot 360 at a junction
382, which junction is circumferential and is of the noted diameter 364. Sidewall 372 of pot
370 meets dome head 384 of pot 370 at junction 386, which junction is circumferential and has
the noted diameter 364. This is desirable for various of the above shown mounting
arrangements wherein the open end of a pot meets and is joined to the closed dome head end of
another pot, for example as shown in Fig. 1 where open end 78 of sidewall 76 of pot 48 abuts
the junction 388 of sidewall 66 and dome head 70 of pot 46 and is connected thereto at
weldment 86 at such interface. The difference between diameters 364 and 368 is preferably
twice the thickness of the sidewall 372 of pot 370, to enable a flush fit outer axially extending
surface after assembly.

Figs. 17-20 show various insulation installation methods. In one embodiment, a
cylindrical metal liner 400 is inserted into pot 402 and welded thereto by a welding gun 404,
Fig. 18. This liner is shown in various of the above figures, for example at 406, 408 in Fig. 1,
410, 412, 414 in Fig. 4, 416 in Fig. 5, 418 in Fig. 6. In another embodiment, with or without
liner 400, a preformed annular insulation cartridge 420, Fig. 17, is inserted into pot 402 through
open end 422. Cartridge 420 is axially slid along pipe 424 into engagement with dome head
426, Fig. 19. Annular disc or plate 428 is then inserted and welded to pipe 424 by weld gun
430. This insulation package is also shown in Figs. 5 and 6.

In an alternate embodiment, a plurality of annular disc like cartridges or donuts
432, 434, 436, etc., Fig. 17, are serially inserted one after the other into pot 402, with or without
liner 400, through open end 422, and axially slid along pipe 424 to form a stack of donuts, Fig.
20, circumferentially surrounding the pipe, followed by insertion and welding of plate 428 as
above. The donuts have different shape. Annular donut 432 has a central aperture 438 for
receiving pipe 424, a first domed arcuate side 440 conforming to dome head 426, and a second
flat side 442. Second annular donut 434 has a central aperture 444 for receiving pipe 424, a
first flat side 446 for mating against flat side 442 of donut 432, and a second flat side 448.
Further donuts as desired, such as 436, each have a central aperture 450 for receiving pipe 424,
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a first flat side 452 for mating against the preceding donut such as 434, and a second flat side
454 for mating against the succeeding donut. Pipe 424 is inserted through dome head 426 prior
to insertion of the donuts into pot 402. First donut 432 is inserted into pot 402, and the aperture
438 of donut 432 is slid along pipe 424 until domed arcuate side 440 of donut 432 engages
dome head 426. Second donut 434 is inserted into pot 402, and aperture 444 of donut 434 is
slid along pipe 424 until flat side 446 of donut 434 engages flat side 442 of donut 432. The
next donut such as 436 is inserted into pot 402, and aperture 450 of such donut is slid along
pipe 424 until flat side 452 engages flat side 448 of donut 434. Donuts are continued to be
inserted into the pot along pipe 424 to a desired length to provide a plurality of serially stacked
donuts along pipe 424 within pot 402. The donuts are stacked such that each interface between
successive donuts defines a plane substantially perpendicular to the axial extension of pipe 424.

In a further embodiment, the donuts 432, 434, 436, etc., Figs. 17 and 20, are
provided of differing sound absorption characteristics to provide differing sound absorption
across the respective interfaces between donuts such that there is an impedance change at the
interface which causes a reactive effect in addition to a resistive effect. In preferred form, this
is accomplished by providing different density donuts. In a further embodiment, the series of
donuts providing a series of different sound absorption characteristics provide a plurality of
interfaces alternating between increasing and decreasing impedance change thereacross, e.g.
providing alternate high and low density donuts in series.

Figs. 21-23 show a further insulation installation technique. A spool 460 of
continuous filament insulation thread 462 is fed into pot 402 around pipe 424. Thread 462 is
drawn from spool 460 and air blown by air nozzle 461 of air gun 464 into pot 402 with or
without liner 400. The thread is preferably multi-stranded yarn. Pressurized air is supplied at
466 to the air gun and puffs out the strands of the thread as shown at 468 during blowing into
pot 402. Continuous filament thread for insulation is known in the prior art. In the present
implementation, the continuous filament is desirable because it eliminates fiber ends which are
believed to contribute to deterioration of silencer insulation because the ends tend to disinte-
grate over time and in response to heat. In one embodiment, vacuum is applied to the pot at 463
from vacuum source 465 to apply vacuum to pot 402 through the perforations 467 in the interior
portion of pipe 424 during blowing of thread 462 into pot 402 by air gun 464. The vacuum
draws and locates the thread into the pot. After the insulation thread is blown into the pot as
shown at 470, Fig. 23, plate 428 is inserted and welded as before. The described blown-in

insulation installation technique is particularly desirable from a commercial and manufacturing
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standpoint because of the modularity-enhancing characteristics thereof complementing the
modularity of the pots and further simplifying construction, reducing part content, and reducing
labor cost by providing a less labor intensive manufacturing process and assembly sequence.
The technique provides not only the noted commercial and manufacturing advantages, but also
improved performance in extended life due to reduction of deterioration and disintegration of
insulation.

Fig. 26 shows a modular silencer component 480 including first and second
axially aligned drawn pots 482, 484, each having an axially extending continuous sidewall open
at one axial end and having an integral dome head at the other axial end. Pot 482 is within pot
484, to provide a lined double-walled member having a double-walled dome head 486 and a
double-walled sidewall 488. Dome head 490 of pot 484 engages dome head 492 of pot 482 in
conforming coextensive parallel arcuate relation. Sidewall 494 of pot 484 engages sidewall 496
of pot 482 in conforming parallel concentric relation. Pot 482 is axially inserted fully into pot
484 until dome head 492 of pot 482 engages dome head 490 of pot 484.

Fig. 27 shows a modular plug silencer 502 including an outer pot assembly 503
including axially aligned drawn outer pots 504, 506, 508, each having an axially extending
continuous sidewall open at one axial end and having an integral dome head at the other axial
end. Inlet pipe 510 extends axially through dome head 512 of pot 504. Outlet pipe 514 extends
axially through dome head 516 of pot 508. A smaller inner drawn pot 518 is within the outer
pot assembly and diverts fluid flow from inlet pipe 510 laterally around inner pot 518 as shown
at arrows 520, 522. Inner drawn pot 518 has an integral dome head 524, and an axially
extending continuous sidewall 526 along which fluid flows axially. Dome head 528 of outer
pot 506 provides a dividing wall extending laterally inwardly from the outer pot assembly and
supporting inner pot 518 which extends axially through a central aperture 529 in dome head
528. Dome head 528 is perforated, as at 530, 532, to pass fluid flow axially therethrough after
being laterally diverted by inner pot 518. Cylindrical sidewall 526 of inner pot 518 is open at
the leftward axial end 534 in Fig. 27, and has integral dome head 524 at the rightward axial end.

Open axial end 534 of inner pot 518 faces inlet pipe 510. Cylindrical sidewall 526 of inner pot
518 extends from dome head 524 toward open end 534 along an axial direction opposite to the
axial direction of fluid flow. Inner pot 518 is mounted between inlet pipe 510 at open end 534
of the inner pot, preferably by welding, and dome head 528 of outer pot 506 at dome head 524
of inner pot 518, preferably by welding. Inlet pipe 510 extends rightwardly through dome head
512 all the way to open end 534 of inner pot 518, and the portion of inlet exhaust pipe 510
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between dome head 512 and inner pot 518 is perforated as shown at 511. In another
embodiment, inlet pipe 510 may extend only partially toward pot 518, and there may be an axial
gap between such inlet pipe and the open end 534 of inner pot 518. In another embodiment,
cylindrical sidewall 526 of inner pot 518 may extend leftwardly through dome head 512 of pot
504, to provide the inlet pipe, to be described, Fig. 39.

In Fig. 27, inner pot 518 is within outer pot assembly 503 and is spaced laterally
inwardly of sidewall 505 of outer pot 504 by a lateral gap 507 permitting fluid flow axially
through such gap as shown at arrows 520a and 522a. Inner pot 518 is axially spaced from dome
head 512 of outer pot 504 by an axial gap 509 permitting fluid flow laterally through such axial
gap as shown at arrows 520b and 522b. This is also illustrated in Fig. 8 where sidewalls 220
and 240 of inner pots 204 and 208 are spaced laterally inwardly of sidewalls 203 and 207 of
outer pots 202 and 206 by a lateral gap 215. Dome head 226 of inner pot 204 is spaced axially
from dome head 224 of outer pot 202 by axial gap 225. Dome head 232 of inner pot 208 is
axially spaced from dome head 230 of outer pot 206 by axial gap 231. Inner pots 204 and 208
are coaxially aligned, and lateral gap 215 defines an annulus through which fluid flows.
Annulus 215 has an outer circumference at sidewalls 203 and 207 of outer pots 202 and 206.
Annulus 215 has an inner circumference at sidewalls 220 and 240 of inner pots 204 and 208. In
Fig. 27, pot 518 is within outer pot 504, and sidewall 526 of inner pot 518 is spaced laterally
inwardly of sidewall 505 of outer pot 504 by lateral gap 507 permitting fluid flow axially, at
arrows 520a, 522a, through such lateral gap 507. Dome head 524 of inner pot 518 is spaced
axially from dome head 512 of outer pot 504 by axial gap 509 permitting fluid flow laterally, at
arrows 520b, 522b, through such axial gap 509. Pots 504 and 518 are coaxially aligned, and
lateral gap 507 defines an annulus through which fluid flows axially. Annulus 507 has an outer
circumference at sidewall 505 of outer pot 504. Annulus 507 has an inner circumference at
sidewall 526 of inner pot 518.

Fig. 28 shows a modular plug silencer 540 inciuding an outer pot assembly 541
including axially aligned drawn outer pots 542, 544, 546, each having an axially extending
continuous sidewall open at one axial end and having an integral dome head at the other axial
end. Inlet pipe 548 extends axially through dome head 550 of pot 542. Outlet pipe 552 extends
axially through dome head 554 of pot 546. Inner drawn pot 556 is within the outer pot
assembly and has an axially extending continuous sidewall 558 open at its rightward axial end
and has an integral dome head 560 at its leftward axial end. Inner pot 556 diverts fluid flow
from inlet pipe 548 laterally around the inner pot as shown at arrows 562, 564. Dome head 566
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of outer pot 544 provides a divider wall extending laterally inwardly from the outer pot
assembly and supporting inner pot 556. Dome head 566 is perforated, as at 568, 570, and
passes fluid flow axially therethrough after being laterally diverted by inner pot 556.
Cylindrical sidewall 558 of inner pot 556 extends from dome head 560 toward the rightward
open end of the pot along an axial direction the same as the axial direction of fluid flow. In the
embodiment in Fig. 28, inner pot 556 is within inlet pipe 548. Dome head 566 of outer pot 544
has a central aperture at 567 receiving pipe 548. The interior portion of pipe 548 is perforated,
as at 549. Dome head 566 at aperture 567 is welded around pipe 548, and inner pot 556 is
welded within pipe 548. In the embodiment of Fig. 28, a singular through pipe 572 extends
through all of the outer pots, including through dome heads 550, 566, 554 of pots 542, 544, 546,
respectively, such that the singular through pipe 572 provides both the inlet pipe 548 and the
outlet pipe 552.

Fig. 29 shows a modular spark arrestor silencer 580 including an outer pot
assembly 581 including axially aligned drawn pots 582, 584, 586, each having an axially
extending continuous sidewall open at one axial end and having an integral dome head at the
other axial end. Inlet pipe 588 extends axially through dome head 590 of pot 582. Outlet pipe
592 extends axially through dome head 594 of pot 586. Spin flow structure 596 is provided
within the outer pot assembly and imparts a spinning corkscrew motion as shown at 598 to fluid
flow from inlet pipe 588 before passage to outlet pipe 592. The spin flow structure includes a
plurality of louvers 600 receiving axial fluid flow from inlet pipe 588 and imparting a radial and
circumferential component thereto. Dome head 602 of outer pot 584 provides an annular
divider wall extending laterally inwardly from the outer pot assembly and supporting the
louvers. Dome head 602 directs fluid flow from inlet pipe 588 to the louvers, and blocks
reverse fluid flow after passage through the louvers. The spin flow structure is provided by an
inner drawn pot 604 within the outer pot assembly. Inner pot 604 has a continuous cylindrical
sidewall 606 open at its rightward axial end, and an integral dome head 608 at its leftward axial
end. Inner pot 604 extends through central aperture 603 in dome head 602 of outer pot 584, and
is mounted thereto by welding. Dome head 608 of inner pot 604 has a plurality of louvers 600
punched therethrough, Figs. 29-31. The louvers receive axial fluid flow from inlet pipe 588 and
impart the noted radial and circumferential component thereto. Dome head 608 axially faces
inlet pipe 588, and cylindrical sidewall 606 of inner pot 604 extends axially from dome head
608 to the rightward open axial end of the inner pot along the same axial direction as fluid flow.

The spinning corkscrew motion imparted to fluid flow by louvers 600 as shown at arrow 598
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carries spark debris into inner pot 604 along cylindrical sidewall 606 and through the rightward
open end of inner pot 604 into outer pot 586 for collection along cylindrical sidewall 610
thereof, and subsequent clean-out for example at clean-out plug 612.

Figs. 32 and 33 show an alternate embodiment of the structure of Figs. 29-31,
and use like reference numerals where appropriate to facilitate understanding. Instead of
punching the louvers through dome head 608 of inner pot 604, louvers 605 instead are punched
through sidewall 606 of inner pot 604, to impart a radial and circumferential component to the
fluid flow, and provide the noted spinning corkscrew motion to carry spark debris into inner pot
604 along cylindrical sidewall 606 and through the rightward open end of the inner pot into
outer pot 586 for collection and clean-out, as above.

Fig. 34 shows a modular aspirating silencer 620 including a pot assembly 621
including axially aligned drawn pots 622, 624, 626, each having an axially extending
continuous sidewall open at one axial end and having an integral dome head at the other axial
end. Inlet pipe 628 extends axially through dome head 630 of pot 622. Outlet pipe 632 extends
axially through dome head 634 of pot 626. A converging cone 636 within the pots provides a
venturi 638. An aspiration inlet 640 into the pot assembly aspirates venturi 638. Dome head
642 of pot 624 has an opening punched therethrough along a frustoconically tapered sidewall
644 providing the converging cone. The aspiration inlet includes an aspiration pipe 646
extending through dome head 642 of pot 624. Frustoconically tapered sidewall 644 tapers from
an upstream diameter to a smaller downstream diameter. Outlet exhaust pipe 632 is axially
aligned with convergence cone 636 and has a larger diameter than the noted downstream
diameter of frustoconically tapered sidewall 644.

Fig. 35 shows a modular catalytic silencer 650 including a pot assembly 651
including axially aligned drawn pots 652, 654, each having an axially extending continuous
sidewall open at one axial end and having an integral dome head at the other axial end. Inlet
pipe 656 extends axially through dome head 658 of pot 652. Outlet pipe 660 extends axially
through dome head 662 of pot 654. Catalytic media 664 is provided in at least one of the pots,
either in the form of a known catalytic monolith or known catalytic beads.

Fig. 36 shows a modular catalytic silencer 670 including a pot assembly 671
including axially aligned drawn pots 672, 674, 676, each having an axially extending
continuous sidewall open at one axial end and having an integral dome head at the other axial
end. Inlet pipe 678 extends axially through dome head 680 of pot 672. Outlet pipe 682 extends
axially through dome head 684 of pot 676. Dome head 686 of pot 674 is at the open end of pot
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676. Catalytic media 688 is in pot 676. Dome head 686 of pot 674 has a plurality of laterally
spaced openings or perforations 690 therethrough for fluid flow distribution to catalytic media
688 in pot 676.

Fig. 37 shows a modular catalytic silencer 702 including a pot assembly 703
including axially aligned drawn pots 704, 706, 708, 710, each having an axially extending
continuous sidewall open at one axial end and having an integral dome head at the other axial
end. Inlet pipe 712 extends axially through dome head 714 of pot 704. Outlet pipe 716 extends
axially through dome head 718 of pot 710. Dome head 720 of pot 706 is at the open end of pot
708. Dome head 722 of pot 708 is at the open end of pot 710. Catalytic media 724 is in pot
708. Dome head 720 of pot 706 has a plurality of laterally spaced openings or perforations 726
therethrough for fluid flow distribution to catalytic media 724 in pot 708. Dome head 722 has a
plurality of laterally spaced openings or perforations 728 therethrough for fluid flow distribu-
tion from catalytic media 724 in pot 708.

Fig. 38 shows a modular heat transfer silencer 740 including a pot assembly 741
including axially aligned drawn pots 742, 744, each having an axially extending continuous
sidewall open at one axial end and having an integral dome head at the other axial end. Inlet
pipe 746 extends axially through dome head 748 of pot 742. Outlet pipe 750 extends axially
through dome head 752 of pot 744. Fluid heat exchanger module 754 in the pot assembly has a
heat exchanger inlet 756 extending through the pot assembly into heat exchanger 754, and a
heat exchanger outlet 758 extending out of the heat exchanger 754 through the pot assembly, to
transfer heat between fluid in the pots and fluid in heat exchanger 754. In one embodiment,
heat exchanger 754 is a heat recovery module recovering heat from the pot assembly and
delivering fluid at heat exchanger outlet 758 at an elevated temperature relative to fluid at heat
exchanger inlet 756.

Fig. 39 shows a silencer 770 similar to silencer 502 in Fig. 27, and uses like
reference numerals where appropriate to facilitate understanding. Outer pot assembly 772
includes outer pots 506 and 508, as in Fig. 27, and includes a pot 774 with cylindrical sidewall
776 and integral dome head 778. Inner pot 780 includes cylindrical sidewall 782 open at its
leftward axial end and having integral dome head 784 at its other axial end. In Fig. 39,
cylindrical sidewall 782 of inner pot 780 provides inlet pipe 786. Cylindrical sidewall 782 of
inner pot 780 extends from dome head 784 of the inner pot axially leftwardly in Fig. 39 toward
the open end of the inner pot axially through dome head 778 of outer pot 774. This eliminates
separate inlet pipe 510 in Fig. 27.
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It is recognized that various equivalents, alternatives and modifications are
possible within the scope of the appended claims. In a desirable aspect of the invention,
numerous other combinations of structures and chambers may be mixed and matched. In a
further desirable aspect, numerous of the joints or interfaces between the pots may be provided
by direct welding of the pots to each other and/or the addition of flange joints at such interfaces
which may be welded and/or bolted, the latter facilitating disassembly or removal for clean-out,
or the like. Such flange joints can be provided by an annular disc or ring around the pot, or
could be provided, for example, by flaring the open end of the pot outwardly to a larger radius.
The present invention may be used in combination with conventional silencers, for example by
adding pots or chambers on either end of a conventional silencer. The present silencer may be
used as a complete stand alone unit, or, for example, may be enclosed within a conventional

silencer, or may be provided around and encompassing a conventional silencer.
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CLAIMS

1. A modular silencer comprising first and second axially aligned drawn pots,
each having an axially extending continuous sidewall open at one axial end and having an
integral dome head at the other axial end, a first pipe extending axially through said dome head
of said first pot along the axial centerline thereof, a second pipe extending axially through said
dome head of said second pot and laterally offset from the axial centerline thereof.

2. A modular silencer comprising first, second and third axially aligned drawn
pots, each having an axially extending continuous sidewall open at one axial end and having an
integral dome head at the other axial end, first, second and third pipes extending axially through
a respective said dome head, at least two of said pipes being laterally offset from each other.

3. The silencer according to claim 2 wherein said two pipes are axially
overlapped such that fluid flows axially in one direction along a first path, then reverses itself
and flows axially in the opposite direction along a second path laterally adjacent said first path,
and then reverses itself again and flows axially in said one direction along a third path laterally
adjacent said second path.

4. The silencer according to claim 3 wherein:

said first path is through said second pipe through said second dome head;

said third path is through said third pipe through said third dome head;

said first and second pipes have axial ends axially spaced from each other in
nonoverlapping relation such that fluid may flow from said axial end of said first pipe to said
axial end of said second pipe without reversing itself.

5. The silencer according to claim 2 wherein:

said first and third pipes are axially spaced from each other on axially distaily
opposite sides of said second pipe;

said second pipe is laterally offset from at least one of said first and second
pipes.

6. The silencer according to claim 5 wherein said first and third pipes are axially
aligned.

7. The silencer according to claim 2 wherein:

said first and second pipes have axial ends axially spaced from each other in
nonoverlapping relation;

said second and third pipes are axially overlapped.

8. The silencer according to claim 2 wherein:
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said first and second pipes have axial ends axially spaced from each other in
nonoverlapping relation;

said second and third pipes have axial ends axially spaced from each other in
nonoverlapping relation.

9. The silencer according to claim 2 comprising:

a fourth pipe extending axially through said dome head of said second pot;

said first and third pipes being axially spaced from each other and on axially
distally opposite sides of said second and fourth pipes.

10. The silencer according to claim 9 wherein said second and fourth pipes are
laterally offset from said first and third pipes.

11. The silencer according to claim 9 wherein said second and fourth pipes
extend in parallel laterally spaced relation, each having an axial end axially spaced from an
axial end of said first pipe in nonoverlapping relation.

12. The silencer according to claim 9 wherein:

said first and second pipes have axial ends axially spaced from each other in
nonoverlapping relation;

said second and third pipes have axial ends axially spaced from each other in
nonoverlapping relation;

said first and fourth pipes have axial ends axially spaced from each other in
nonoverlapping relation;

said third and fourth pipes have axial ends axially spaced from each other in
nonoverlapping relation.

13. The silencer according to claim 2 comprising:

a fourth drawn pot axially aligned with said first, second and third pots, said
fourth pot having an axially extending continuous sidewall open at one axial end and having an
integral dome head at the other axial end;

a fourth pipe extending axially through said dome head of said fourth pot.

14. The silencer according to claim 13 wherein:

said open end of said first pot is joined to said open end of said second pot;

said dome head of said second pot is joined to said open end of said third pot;

said dome head of said third pot is joined to said open end of said fourth pot.

15. The silencer according to claim 13 wherein at least two of said pipes are

axially aligned, and at least one of the remaining pipes is laterally offset therefrom.
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16. The silencer according to claim 15 wherein said first, second and fourth
pipes are axially aligned, and said third pipe is lateraily offset therefrom.

17. The silencer according to claim 16 wherein:

said first and second pipes have axial ends axially spaced from each other in
nonoverlapping relation;

said second and third pipes are axially overlapped;

said second and fourth pipes have axial ends axially spaced from each other in
nonoverlapping relation;

said third and fourth pipes have axial ends axially spaced from each other in
nonoverlapping relation.

18. A modular silencer comprising first, second, third and fourth drawn pots,
each having an axially extending continuous sidewall open at one axial end and having an
integral dome head at the other axial end, said first pot concentrically surrounding said second
pot, said third pot concentrically surrounding said fourth pot, said first and third pots being
coaxially aligned and joined at their open ends to form a first enclosure, said second and fourth
pots being coaxially aligned and joined at their open ends to form a second enclosure within
said first enclosure.

19. The silencer according to claim 18 comprising:

a first pipe extending axially through said dome head of said first pot and
through said dome head of said second pot;

a second pipe extending axially through said dome head of said third pot and
through said dome head of said fourth pot.

20. The silencer according to claim 19 wherein:

said first and second pipes have inner axial ends within said second enclosure
and axially spaced from each other in nonoverlapping relation;

said dome head of said first pot is axially spaced from said dome head of said
second pot by a first axial gap;

said first pipe spans said first axial gap;

said dome head of said third pot is axially spaced from said dome head of said
fourth pot by a second axial gap;

said second pipe spans said second axial gap.

21. The silencer according to claim 18 wherein:

said second and fourth pots are perforated along their sidewall;
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said first and third pots forming said first enclosure are coaxial with said second
and fourth pots forming said second enclosure;

said second enclosure is spaced radially inwardly of said first enclosure by an
annular gap.

22. A modular silencer comprising first, second, third and fourth axially aligned
drawn pots, each having an axially extending continuous sidewall open at one axial end and
having an integral dome head at the other axial end, said first and second pots being connected
at their open ends to form a first compartment, said third and fourth pots being connected at
their open ends to form a second compartment, an intermediate cylindrical sidewall extending
axially between said second and third pots, said intermediate cylindrical sidewall having a first
axial end connected to said cylindrical sidewall of said second pot at said dome head of said
second pot, said intermediate cylindrical sidewall having a second axial end connected to said
cylindrical sidewall of said third pot at said dome head of said third pot, to form a third
compartment.

23. The silencer according to claim 22 comprising:

a first pipe extending axially through said dome head of said first pot;

a second pipe extending axially through said dome head of said fourth pot;

a third pipe extending radially through said intermediate cylindrical sidewall.

24. The silencer according to claim 23 comprising:

a fourth pipe extending axially through said dome head of said second pot and
communicating with said first pipe in said first compartment;

a fifth pipe extending axially through said dome head of said third pot and
communicating with said second pipe in said second compartment;

said third, fourth and fifth pipes communicating with each other in said third
compartment.

25. A modular silencer comprising a plurality of axially aligned drawn pots,
each having an axially extending continuous sidewall open at one aﬁial end and having an
integral dome head at the other axial end, a side pot comprising a drawn pot having a
continuous sidewall open at one end and having an integral dome head at the other end, said
open end of said side pot being connected to said sidewall of one of said axially aligned pots.

26. The silencer accordingly to claim 25 wherein said sidewall of said side pot
extends laterally away from said sidewall of said one of said axially aligned pots.

27. The silencer according to claim 25 wherein said plurality of axially aligned
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pots comprises first, second and third axially aligned drawn pots, each having an axially
extending continuous sidewall open at one axial end and having an integral dome head at the
other axial end, said side pot comprises a fourth drawn pot having a continuous sidewall open at
one end and having an integral dome head at the other end, said open end of said fourth pot
being connected to said sidewall of one of said first, second and third pots.

28. The silencer according to claim 27 wherein said sidewall of said third pot is
longer than the width of said dome head of said fourth pot, and wherein said open end of said
fourth pot is connected to said sidewall of said third pot.

29. The silencer according to claim 27 wherein:

said open end of said first pot is connected to said open end of said second pot;

said open end of said third pot is connected to said dome head of said second
pot;

said sidewall of said fourth pot is connected to said sidewall of said third pot
along an arcuate interface.

30. The silencer according to claim 29 comprising:

a first pipe extending axially through said dome head of said first pot;

a second pipe extending axially through said dome head of said second pot;

a third pipe extending laterally through said sidewall of said third pot;

a fourth pipe extending through said dome head of said fourth pot.

31. A modular silencer comprising first and second axially aligned drawn pots,
each having an axially extending continuous sidewall open at one axial end and having an
integral dome head at the other axial end, the axially extending sidewall of said first pot having
a main body portion of a first diameter and an open end portion of a second different diameter
at said open axial end of said first pot, the axially extending sidewall of said second pot having
an open end portion of said first diameter at said open axial end of said second pot.

32. The silencer according to claim 31 wherein said open ends of said first and
second pots are axially overlapped in nesting telescoped relation.

33. The silencer according to claim 32 wherein:

said sidewall of said first pot has a transition portion between said main body
portion of said first diameter and said open end portion of said second diameter;

said open end of said second pot axially faces said transition portion of said first
pot;

and comprising a weldment at the interface of said open end of said second pot
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and said transition portion of said first pot.

34. The silencer according to claim 32 wherein:

said first and second pots are nonidentical;

said sidewall of said second pot has a main body portion of said first diameter,
and said open end portion of said first diameter.

35. The silencer according to claim 34 wherein:

said sidewall of said first pot meets said dome head of said first pot at a first
junction;

said sidewall of said second pot meets said dome head of said second pot at a

5 second junction;

each of said first and second junctions is of said first diameter.

36. The silencer according to claim 34 wherein said second diameter is less than
said first diameter.

37. The silencer according to claim 34 comprising:

a third drawn pot axially aligned with said first and second pots, said third pot
having an axially extending continuous sidewall open at one axial end and having an integral
dome head at the other axial end;

5 said sidewall of said third pot having a main body portion of said first diameter,
and an open end portion of said first diameter at said open axial end of said third pot;

said open end of said third pot axially abutting said dome head of one of said
first and second pots.

38. The siiencer according to claim 37 wherein:

said sidewall of said first pot meets said dome head of said first pot at a junction
having said first diameter;

said sidewall of said second pot meets said dome head of said second pot at a

5 junction having said first diameter;

said sidewall of said third pot meets said dome head of said third pot at a
junction having said first diameter.

39. A modular silencer component comprising first and second axially aligned
drawn pots, each having an axially extending continuous sidewall open at one axial end and
having an integral dome head at the other axial end, said first pot being within said second pot
to provide a lined double-walled member having a double-walled dome head and a double-

5 walled sidewall.
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40, The silencer component accordirig to claim 39 wherein said dome head of
said second pot engages said dome head of said first pot in conforming coextensive parallel
arcuate relation, and said sidewall of said second pot engages said sidewall of said first pot in
conforming parallel concentric relation.

41. A modular silencer component comprising first and second drawn pots, each
having an axially extending continuous sidewall open at one axial end and having an integral
dome head at the other axial end, said first pot being within said second pot, with said sidewall
of said second pot spaced laterally inwardly of said sidewall of said first pot by a lateral gap
permitting fluid flow axially through said lateral gap.

42. The silencer component according to claim 41 wherein said dome head of
said second pot is spaced axially from said dome head of said first pot by an axial gap
permitting fluid flow laterally through said axial gap.

43. The silencer component according to claim 42 wherein said first and second
pots are coaxially aligned, and said lateral gap defines an annulus through which said fluid
flows axially, said annulus having an outer circumference at said sidewall of said first pot, said
annulus having an inner circumference at said sidewall of said second pot.

44. A modular silencer component comprising an axially drawn pot having an
axially continuous sidewall open at one axial end and having an integral dome head at the other
axial end, said sidewall having a main body portion of a first diameter, an open end portion of a
second diameter at said open axial end of said pot, and a junction portion of a third diameter at
the junction of said sidewall and said dome head, said first and third diameters being equal.

45. The silencer component according to claim 44 wherein said first and second
diameters are equal.

46. The silencer component according to claim 44 wherein said first and second
diameters are different.

47. The silencer component according to claim 46 wherein said second diameter
is less than said first diameter.

48. The silencer component according to claim 44 comprising a second axially
drawn pot having an axially continuous sidewall open at one axial end and having an integral
dome head at the other axial end, said sidewall of said second pot having a main body portion
of a fourth diameter, an open end portion of a fifth diameter at said open axial end of said
second pot, and a junction portion of a sixth diameter at the junction of said sidewall of said

second pot and said dome head of said second pot, wherein:
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said first, second, third, fourth and sixth diameters are all equal to each other;

said fifth diameter is different than said first, second, third, fourth and sixth
diameters.

49. The silencer component according to claim 48 wherein the difference
between said fifth diameter and said first, second, third, fourth and sixth diameters is equal to
twice the thickness of said sidewall of the first of said pots.

50. A method for making a modular silencer comprising:

draw forming a plurality of pots, each having an axially extending continuous
sidewall open at one axial end and having an integral dome head at the other axial end;

swaging said sidewall of a first of said pots at said open end to a different
diameter;

assembling said first pot and a second of said pots by axially aligning said pots at
said open ends and axially sliding said sidewall of said first pot along said sidewall of said
second pot to axially overlap said sidewalls along said swaged portion of said sidewall of said
first pot.

51. The method according to claim 50 comprising:

swaging said sidewall of said first pot at said open end to a reduced diameter;

axially inserting said first pot partiaily into said second pot by inserting said
swaged open end of said first pot into said second pot.

52. The method according to claim 50 comprising assembling a third of said
pots and one of said first and second pots by axially aligning said dome head of said one of said
first and second pots and said open end of said third pot and axially moving them toward each
other until said sidewall of said third pot at said open end engages the junction of said dome
head and said sidewall of said one of said first and second pots, without axial overlap of said
sidewalls of said third pot and said one of said first and second pots.

53. A method for making a modular silencer comprising draw forming a
plurality of pots, each having an axially extending continuous sidewall open at one axial end
and having an integral dome head at the other axial end, axially inserting one of said pots fully
into another of said pots until said dome head of said one pot engages said dome head of said
other pot to provide a lined double-walled member having a double-walled dome head and a
double-walled sidewall.

54. A method for making a modular silencer component comprising draw

forming a pot having an axially extending continuous sidewall open at one axial end and having
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an integral dome head at the other axial end, axially inserting a preformed annular insulation
cartridge into said pot through said open end.

55. The method according to claim 54 comprising:

punching a hole axially through said dome head;

inserting a pipe axially through said hole in said dome head;

axially sliding said cartridge along said pipe.

56. The method according to claim 55 comprising:

providing a plurality of said cartridges in the form of donuts;

inserting said donuts one after the other serially into said pot through said open
end;

axially sliding said donuts along said pipe to form a stack of donuts circumfer-
entially surrounding said pipe.

57. The method according to claim 56 comprising providing different shape said
donuts, including:

a first annular donut having a central aperture for receiving said pipe, a first
domed arcuate side conforming to said dome head, and a second flat side;

a second annular donut having a central aperture for receiving said pipe, a first
flat side for mating against said second flat side of said first donut, and a second flat side;

further donuts as desired, each having a central aperture for receiving said pipe, a
first flat side for mating against the preceding donut, and a second flat side for mating against
the succeeding donut;

and comprising:

inserting said pipe through said dome head prior to insertion of said cartridges
into said pot;

inserting said first donut into said pot and sliding said aperture of said first donut
along said pipe until said first domed arcuate side of said first donut engages said dome head;

inserting said second donut into said pot and sliding said aperture of said second
donut along said pipe until said first flat side of said second donut engages said second flat side
of said first donut;

inserting the next donut into said pot and sliding the aperture of said next donut
along said pipe until said first flat side of said next donut engages said second side of said
second donut;

continuing to insert donuts into said pot and sliding said donuts along said pipe
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to a desired length to provide a plurality of serially stacked donuts along said pipe within said
pot;

stacking said donuts along said pipe such that each interface between successive
donuts defines a plane substantially perpendicular to the axial extension of said pipe.

58. The method according to claim 56 comprising providing differing sound
absorption characteristic said donuts to provide differing sound absorption across an interface
between donuts such that there is an impedance change at said interface causing a reactive
effect in addition to a resistive effect.

59. The method according to claim 58 comprising providing a series of different
sound absorption characteristic said donuts providing a plurality of said interfaces alternating
between increasing and decreasing impedance change thereacross.

60. A method for making a modular silencer comprising draw forming a
plurality of pots, each having an axially extending continuous sidewall open at one axial end
and having an integral dome head at the other axial end, punching a hole axially through said
dome head, inserting a pipe axially through said hole in said dome head, providing a spool of
continuous filament insulation thread and feeding said thread into said pot around said pipe.

61. The method according to claim 60 comprising drawing said thread from said
spool and air blowing said thread into said pot.

62. The method according to claim 61 comprising providing multi-stranded
yarn-like said thread and blowing said thread into said pot through an air nozzle and puffing out
the strands of said thread during said blowing into said pot.

63. The method according to claim 62 comprising drawing and locating said
thread into said pot by applying vacuum to said pot during said blowing of said thread into said
pot.

64. A modular silencer component comprising an axially drawn pot having an
axially continuous sidewall open at one axial end and having an integral dome head at the other
axial end, a pipe extending axially through said dome head, a preformed annuiar insulation
cartridge in said pot around said pipe.

65. The silencer component according to claim 64 wherein said preformed
annular insulation cartridge comprises a plurality of donuts concentrically surrounding said pipe
and axially stacked in series along said pipe.

66. The silencer component according to claim 65 wherein said donuts have

different shape, and comprise:
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a first annular donut having a central aperture for receiving said pipe, a first
domed arcuate side conforming to said dome head, and a second flat side;

a second annular donut having a central aperture for receiving said pipe, a first
flat side for mating against said second flat side of said first donut, and a second flat side;

further donuts as desired, each having a central aperture for receiving said pipe, a
first flat side for mating against the preceding donut, and a second flat side for mating against
the succeeding donut;

said donuts being stacked along said pipe within said pot such that each interface
between successive donuts defines a plane substantially perpendicular to the axial extension of
said pipe.

67. A modular silencer comprising a pot having an axial sidewall open at one
axial end and having a dome head at the other axial end, a plurality of insulation cartridges
axially stacked in series in said pot, said cartridges having differing sound absorption
characteristics to provide differing sound absorption across an interface between cartridges such
that there is an impedance change at said interface causing a reactive effect in addition to a
resistive effect.

68. The silencer component according to claim 67 comprising a pipe extending
axially through said dome head, and wherein said cartridges comprise donuts concentrically
surrounding said pipe and axially stacked in series along said pipe.

69. The silencer component according to claim 68 wherein said donuts comprise
a series of different sound absorption characteristic said donuts providing a plurality of said
interfaces alternating between increasing and decreasing impedance change thereacross.

70. The silencer component according to claim 68 wherein said donuts have
differing density.

71. A modular plug silencer comprising an outer pot assembly comprising a
plurality of axially aligned drawn outer pots, each having an axially extending continuous
sidewall open at one axial end and having an integral dome head at the other axial end, an inlet
pipe extending into said outer pot assembly, an outlet pipe extending out of said outer pot
assembly, an inner pot within said outer pot assembly.

72. The plug silencer according to claim 71 wherein said inner pot is spaced
laterally inwardly of said sidewall of a first of said outer pots by a lateral gap permitting fluid
flow axially through said lateral gap, and wherein said inner pot is spaced axially from said

dome head of said first outer pot by an axial gap permitting fluid flow laterally through said

SUBSTITUTE SHEET (RULE 26)
210



WO 99/02826 PCT/US98/13451

-26 -
5 axial gap.

73. The plug silencer according to claim 72 wherein said inlet pipe extends
axially through said dome head of said first outer pot, and wherein said inner pot diverts fluid
flow from said inlet pipe laterally around said inner pot.

74. The plug silencer according to claim 73 wherein said inner pot comprises a
dome head, and a cylindrical sidewall along which exhaust flows axially.

75. The plug silencer according to claim 74 comprising an annular perforated
divider wall extending laterally inwardly from said outer pot assembly and supporting said
inner pot, the perforations through said divider wall passing fluid flow axially therethrough after
being laterally diverted by said inner pot.

76. The plug silencer according to claim 75 wherein said divider wall is
comprised of said dome head of a second of said outer pots.

77. The plug silencer according to claim 74 wherein said cylindrical sidewall of
said inner pot is open at one axial end and has said dome head at the other axial end, said open
axial end of said inner pot faces said inlet pipe, said cylindrical sidewall of said inner pot
extending from said dome head toward said open end along an axial direction opposite to the

5 axial direction of fluid flow.

78. The plug silencer according to claim 77 wherein said inner pot is mounted
between said inlet pipe at said open end of said inner pot, and said dome head of a second of
said outer pots at said dome head of said inner pot.

79. The plug silencer according to claim 74 wherein said cylindrical sidewall of
said inner pot is open at one axial end and has said dome head at the other axial end, said
cylindrical sidewall of said inner pot extending from said dome head toward said open end
along an axial direction the same as the axial direction of fluid flow.

80. The plug silencer according to claim 74 wherein said inner pot is within said
inlet pipe.

81. The plug silencer according to claim 80 comprising an annular divider wall
extending laterally between said outer pot assembly and said inlet pipe, said divider wall and
said inlet pipe each being perforated.

82. The plug silencer according to claim 81 wherein said divider wall is
comprised of said dome head of a second of said outer pots.

83. The plug silencer according to claim 82 comprising a through pipe
extending through all of said outer pots, including through respective dome heads of distally
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opposite outer pots, and through said perforated dome head of said second outer pot, such that
said through pipe provides both said inlet pipe and said outlet pipe.

84. The plug silencer according to claim 71 wherein said inner pot comprises a
cylindrical sidewall open at one end and having a dome head at the other end, said cylindrical
sidewall providing said inlet pipe.

85. The plug silencer according to claim 84 wherein said cylindrical sidewall of
said inner pot extends from said dome head of said inner pot toward said open end of said inner
pot axially through said dome head of a first of said outer pots.

86. The plug silencer according to claim 85 wherein said cylindrical sidewall of
said inner pot extends from said dome head of said inner pot toward said open end of said inner
pot along an axial direction opposite to the axial direction of fluid flow.

87. A modular spark arrestor silencer comprising an outer pot assembly
comprising a plurality of axially aligned drawn outer pots, each having an axially extending
continuous sidewail open at one axial end and having an integral dome head at the other axial
end, an inlet pipe extending into said outer pot assembly, an outlet pipe extending out of outer
pot assembly, spin flow structure within said outer pot assembly imparting a spinning motion to
fluid flow from said inlet pipe before passage to said outlet pipe.

88. The spark arrestor silencer according to claim 87 wherein said spin flow
structure comprises a plurality of louvers receiving fluid flow from said inlet pipe and imparting
a radial and circumferential component thereto.

89. The spark arrestor silencer according to claim 88 comprising an annular
divider wall extending laterally inwardly from said outer pot assembly and supporting said
louvers, said divider wall directing fluid flow to said louvers, and blocking reverse fluid flow
after passage through said louvers.

90. The spark arrestor silencer according to claim 89 wherein said divider wall
is comprised of said dome head of a second of said outer pots.

91. The spark arrestor silencer according to claim 87 wherein said spin flow
structure is provided by an inner pot within said outer pot assembly, said inner pot having a
cylindrical sidewall and a dome head, said inner pot having a plurality of louvers formed
therein, said louvers receiving fluid flow from said inlet pipe and imparting a spinning
corkscrew component thereto.

92. The spark arrestor silencer according to claim 91 wherein said cylindrical

sidewall of said inner pot is open at one axial end and has said dome head at the other axial end,
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said cylindrical sidewall of said inner pot extends axially from said dome head to said open end
along the same axial direction as fluid flow, wherein the spinning corkscrew motion imparted to
said fluid flow by said louvers carries spark debris into said inner pot along said cylindrical
sidewall of said inner pot and through said open end of said inner pot into an outer pot for
collection and clean-out.

93. The spark arrestor silencer according to claim 92 wherein said inner pot
extends axially through said dome head of a second of said outer pots.

94. The spark arrestor silencer according to claim 91 wherein said louvers are
punched through said dome head of said inner pot and impart a radial and circumferential
component to said fluid flow.

95. The spark arrestor silencer according to claim 91 wherein said louvers are
punched in said sidewall of said inner pot and impart a radial and circumferential component to
said fluid flow.

96. A modular aspirating silencer comprising a pot assembly comprising a
plurality of axially aligned drawn pots, each having an axially extending continuous sidewall
open at one axial end and having an integral dome head at the other axial end, an inlet pipe
extending into said pot assembly, an outlet pipe extending out of said pot assembly, a venturi in
said pot assembly, an aspiration inlet into said pot assembly and aspirating said venturi.

97. The aspirating silencer according to claim 96 comprising a converging cone
within said pot assembly providing said venturi.

98. The aspirating silencer according to claim 97 wherein said plurality of pots
comprises first, second and third axially aligned drawn pots, said second pot being axially
between said first and third pots, said dome head of said second pot having an opening punched
therethrough along a frustoconically tapered sidewall providing said converging cone.

99. The aspirating silencer according to claim 98 wherein said aspiration inlet
comprises an aspiration pipe extending through said dome head of at least one of said pots.

100. The aspirating silencer according to claim 98 wherein said frustoconically
tapered sidewall tapers from an upstream diameter to a smaller downstream diameter, and
wherein said outlet pipe is axially aligned with said convergence cone and has a larger diameter
than said downstream diameter of said frustoconically tapered sidewall.

101. A modular catalytic silencer comprising a pot assembly comprising a
plurality of axially aligned drawn pots, each having an axially extending continuous sidewall

open at one axial end and having an integral dome head at the other axial end, an inlet pipe
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extending into said pot assembly, an outlet pipe extending out of said pot assembly, catalytic
media in at least one of said pots.

102. The catalytic silencer according to claim 101 comprising a first said pot
upstream of a second said pot, and wherein:

said dome head of said first pot is at said open end of said second pot;

said catalytic media is in said second pot;

said dome head of said first pot has a plurality of laterally spaced openings
therethrough for fluid flow distribution to said catalytic media in said second pot.

103. The catalytic silencer according to claim 102 comprising a third said pot
downstream of said second pot, and wherein:

said dome head of said second pot is at said open end of said third pot;

said dome head of said second pot has a plurality of laterally spaced openings
therethrough for fluid flow distribution from said catalytic media in said second pot.

104. A modular heat transfer silencer comprising a pot assembly comprising a
plurality of axially aligned pots, each having an axially extending sidewall open at one axial end
and having a dome head at the other axial end, an inlet pipe extending into said pot assembly,
an outlet pipe extending out of said pot assembly, a heat exchanger in said pot assembly and
having a heat exchanger inlet extending through said pot assembly into said heat exchanger, and
a heat exchanger outlet extending out of said heat exchanger through said pot assembly, to
transfer heat between fluid in said pots and fluid in said heat exchanger.

105. The heat transfer silencer according to claim 104 wherein said heat
exchanger comprises a heat recovery module in said pot assembly and recovering heat from
said pot assembly and delivering fluid at said heat exchanger outlet at an elevated temperature

relative to fluid at said heat exchanger inlet.
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references listed, together with any other references which may have been previously submitted or listed,
are the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware,

and no art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

] Check No. in the amount of $ (amount in § 1.17(p)) constituting the submission
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ENERGY CAPTURE AND CONTROL DEVICE

RELATED APPLICATIONS

Priority is claimed to United States Provisional Patent Application Serial No.
61/303,553, filed on February 11, 2010, and United States Provisional Patent Application
Serial No. 61/418,285, filed November 30, 2010, which are each hereby incorporated

herein by reference.

BACKGROUND

High energy sources can produce undesirable levels of acoustic noise and/or
particulate pollution. Frequent exposure to high levels of acoustic noise can cause
permanent or temporary hearing loss. Furthermore, in the case of fircarms discharge, such
acoustic noise can also provide information as to location of a shooter.

In many counter-terrorism efforts, snipers will attempt to conceal their location
from terrorists and others using various sound suppression devices. However, muzzle
blast, projectile shock waves, and particulate discharge associated with firing a weapon can
enable terrorists to determine a range and direction of the sniper. For example, where both
blast and shock waves can be detected and properly processed, existing technologies can
enable terrorists to determine the direction and range of incident fire without even having
to survey and look for sources of fire. Projectile speeds, trajectories, miss distances, and so
forth can also be used as input to determine a position of a sniper.

In the field of fircarm sound suppression, basic sound suppression technology has
varied only modestly over the past hundred years. However, as described above, terrorists’
ability to pinpoint a sniper’s location has increased dramatically. The possession of such
technology by terrorist cells can substantially undermine counter-terrorism efforts.

Generally, sound suppression designs are based on internal baffles which direct
gases into vortices or other flow patterns with optional expansion chambers. Although
these designs provide suppression of sound from fircarm discharge, there is still a

substantial decibel level produced when using these devices. Those designs which reduce
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sounds to a higher degree also tend to have a lower useful lifespan. Many of the current
high-end designs utilize a sound absorbing fluid such as oil or water in the device. Such
fluids must be periodically replaced (e.g. every few shots) and can be vaporized and
distributed into the air upon discharge of the firecarm. Therefore, despite some
advantageous performance of these devices, many challenges still remain in achieving a
long service life suppressor with low maintenance requirements and high acoustic

suppression performance.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a is a cross-sectional side view of a device having multiple concentric tubes,
a helical wall, and series of deflectors in accordance with an example of the present
technology;

FIG. 1b is a cross-sectional end view of the device of FIG. 1a;

FIG. 2 is a perspective view of an innermost tube having apertures to allow fluids to
flow from the central chamber into the off axis chamber in accordance with an example of
the present technology;

FIG. 3a is a perspective view of a locking block having a tapered throat portion in
accordance with an example of the present technology;

FIG. 3b is a cross-sectional side view of the locking block of FIG. 3a;

FIG. 4a is a perspective view of a locking block having a tapered throat portion
with an intermediate throat portion in accordance with an example of the present
technology;

FIG. 4b is a cross-sectional side view of the locking block of FIG. 4a;

FIG. 5a is a perspective view of a primary chamber in accordance with an example
of the present technology;

FIG. 5b is a cross-sectional side view of the primary chamber of FIG. 5a;

FIG. 6a is a perspective view of a primary chamber in accordance with an example
of the present technology;

FIG. 6D is a cross-sectional side view of the primary chamber of FIG. 6a;
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FIG. 7a is a perspective view of a primary chamber in accordance with an example
of the present technology;

FIG. 7b is a cross-sectional side view of the primary chamber of FIG. 7a;

FIG. 8a is an end view of a tube cap in accordance with an example of the present
technology;

FIG. 8b is a perspective view of the tube cap of FIG. 8a;

FIG. 9a is an end view of an end cap in accordance with an example of the present
technology;

FIG. 9b is a perspective view of the end cap of FIG. 9a;

FIG. 10a is an end view of a helical wall in accordance with an example of the
present technology;

FIG. 10b is a side view of a single revolution helical wall in accordance with an
example of the present technology;

FIG. 11 is a side view of a two revolution helical wall in accordance with an
example of the present technology;

FIG. 12 is a side view of a three revolution helical wall in accordance with an
example of the present technology;

FIG. 13 is a side view of a four revolution helical wall in accordance with an
example of the present technology;

FIG. 14 is an exploded perspective view of a device having concentric incomplete
cylinders which are offset in accordance with an example of the present technology;

FIG. 15 is a cross-sectional side view of a particulate capture module in accordance
with an example of the present technology;

FIG. 16 is a perspective view of a device within an outer shell having longitudinal
chambers which are each off set from the central axis in accordance with an example of the
present technology; and

FIG. 17 is a flow diagram of a method for energy capture and control from a high
energy device in accordance with an example of the present technology.

These figures are provided for convenience in describing the following aspects. In
particular, variation may be had in dimensions, materials, configurations and proportions

from those illustrated and not depart from the scope of the invention.
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DETAILED DESCRIPTION

While these exemplary embodiments are described in sufficient detail to enable
those skilled in the art to practice the invention, it should be understood that other
embodiments may be realized and that various changes to the invention may be made
without departing from the spirit and scope of the present invention. Thus, the following
more detailed description of the embodiments of the present invention is not intended to
limit the scope of the invention, as claimed, but is presented for purposes of illustration
only and not limitation to describe the features and characteristics of the present invention,
to set forth the best mode of operation of the invention, and to sufficiently enable one
skilled in the art to practice the invention. Accordingly, the scope of the present invention
is to be defined solely by the appended claims.

Definitions

In describing and claiming the present invention, the following terminology will be
used.

(13 2% ¢
a

The singular forms an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a tube” includes reference to
one or more of such members, and reference to “directing” refers to one or more such
steps.

As used herein with respect to an identified property or circumstance,
“substantially” refers to a degree of deviation that is sufficiently small so as to not
measurably detract from the identified property or circumstance. The exact degree of
deviation allowable may in some cases depend on the specific context.

As used herein, “adjacent” refers to the proximity of two structures or elements.
Particularly, elements that are identified as being “adjacent” may be either abutting or
connected. Such elements may also be near or close to each other without necessarily
contacting each other. The exact degree of proximity may in some cases depend on the
specific context.

As used herein, a plurality of items, structural elements, compositional elements,

and/or materials may be presented in a common list for convenience. However, these lists
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should be construed as though each member of the list is individually identified as a
separate and unique member. Thus, no individual member of such list should be construed
as a de facto equivalent of any other member of the same list solely based on their
presentation in a common group without indications to the contrary.

Concentrations, amounts, and other numerical data may be presented herein in a
range format. It is to be understood that such range format is used merely for convenience
and brevity and should be interpreted flexibly to include not only the numerical values
explicitly recited as the limits of the range, but also to include all the individual numerical
values or sub-ranges encompassed within that range as if each numerical value and sub-
range is explicitly recited. For example, a numerical range of about 1 to about 4.5 should
be interpreted to include not only the explicitly recited limits of about 1 to about 4.5, but
also to include individual numerals such as 2, 3, 4, and sub-ranges such as 1 to 3, 2 to 4,
etc. The same principle applies to ranges reciting only one numerical value, such as “less
than about 4.5,” which should be interpreted to include all of the above-recited values and
ranges. Further, such an interpretation should apply regardless of the breadth of the range
or the characteristic being described.

Any steps recited in any method or process claims may be executed in any order
and are not limited to the order presented in the claims. Means-plus-function or step-plus-
function limitations will only be employed where for a specific claim limitation all of the
following conditions are present in that limitation: a) “means for” or “step for” is expressly
recited; and b) a corresponding function is expressly recited. The structure, material or acts
that support the means-plus function are expressly recited in the description herein.
Accordingly, the scope of the invention should be determined solely by the appended
claims and their legal equivalents, rather than by the descriptions and examples given
herein.

Energy Capture and Control

In counter-terrorism operations, concealment of the location of firearm operators is
critical to hostage rescue, terrorist apprehension, operations protection, dignitary and
witness protection, intelligence gathering, and other operations. These missions are
important to the successful defense of nations from terrorism. Effective energy capture and

control devices for firecarms can dramatically increase effectiveness and survivability of
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counter terrorism special forces during such operations. Increased survivability in such
scenarios can also improve operator confidence and performance, and decrease collateral
costs associated with injuries to highly trained operators.

An energy capture and control device can comprise a central chamber oriented
along a central axis within an outer shell. The central chamber can have an inlet configured
to receive a high energy material from a high energy outlet. An off axis chamber can be
oriented within the outer shell in fluid communication with the central chamber. The off
axis chamber can have a fluid outlet and multiple internal walls configured to produce a
serpentine fluid pathway which dissipates energy transferred from the high energy material.

As illustrated in FIG. 1a, the energy capture and control device 100 can include a
plurality of deflectors 165, 170, 175 arranged within the central chamber. The central
chamber can be oriented along a central axis within an outer shell 110. The deflectors can
be arranged to enable passage of a high energy material therethough while redirecting at
least a portion of gases, sound/shock waves, and/or particulates into the off axis chamber.

The off axis chamber can include multiple internal walls 115, 120, 125, 130, 140,
145, 150, and/or 155 defining a serpentine or winding fluid pathway. The multiple internal
walls can provide an increased volume for fluid expansion and increased acoustic
absorbent path length. The fluid pathway can be an axially serpentine fluid pathway
which causes fluids received in the off axis chamber to travel back and forth along a length
of the off axis chamber. In another aspect, the fluid pathway can be a radially serpentine
fluid pathway which causes the fluids received in the off axis chamber to flow back and
forth around a radius of the off axis chamber. In another aspect, the fluid pathway can be a
radially serpentine pathway which causes the fluids to flow back and forth around a radius
of the off axis chamber while also traversing a length of the off axis chamber. In yet
another aspect, the fluid pathway can be a helical fluid pathway which causes the fluids to
spiral around the central chamber within the off axis chamber along a length of the off axis
chamber. The various configurations can be integrated into various combinations as well
to produce more complex flow paths.

Although the parts of the device can be formed of any suitable material, the central
chamber and off axis chamber can be formed substantially of titanium. Non-limiting

examples of other suitable materials can include high impact polymers, stainless steels,
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aluminum, molybdenum, refractory metals, super alloys, aircraft alloys, carbon steels,
composites thereof, and the like. One or more of the individual components can further
include optional coatings such as, but not limited to, diamond coatings, diamond-like
carbon coatings, molybdenum, tungsten, tantalum, and the like can also be used. These
components can be molded, machined, deposited or formed in any suitable manner.
Currently, machining can be particularly desirable but is not required.

FIG. 1la illustrates an example configuration where the internal walls define an
axially serpentine fluid pathway which helically spirals around the central chamber along a
length of the off axis chamber. More specifically, the off axis chamber is comprised of a
plurality of tubes 115, 120, 125, 130, 135 of differing diameters nested within one another.
In other words, the multiple internal walls can be formed by multiple concentric tubes
having progressively larger diameters so as to form annular spaces between each adjacent
tube. FIG. 1b is a cross-sectional side view of the device of FIG. 1a, illustrating tubes
nested within an octagonally-shaped outer shell.

Adjacent tubes define a void therebetween through which gases can flow. FEach
tube can have at least one inlet from a successively smaller tube (or from a deflector or
other structure) to allow fluids to flow from one tube to the next. For example, the inlet in
one tube may comprise a hole near a first end of the tube and the same tube may have an
outlet at an opposite end of the tube. Placing a hole near the ends of the tubes will force
gases along a pathway through the tube due to pressure of the gases from the high energy
device discharge.

In another aspect, the concentric tubes can have ends offset from an adjacent tube
so as to produce a serpentine fluid annular pathway. The multiple concentric tubes can
include an innermost tube which includes orifices oriented to allow fluid to pass from the
central chamber into a first annular space adjacent the innermost tube and through the
annular spaces of progressively larger diameter.

One or more of the tubes can also include a rod 140, 145, 150, 155 or other device
helically winding within the tube to define a helical pathway within the tube. The rod can
be sized and shaped to fit snugly between adjacent tubes to force gases along a desired
path. In one aspect, the rod can be permanently attached to at least one of the tubes. In

another aspect, the off axis chamber may comprise five separate tubes, an innermost tube
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defining the central chamber. Four helical rods can be arranged within the voids between
the tubes to define helical pathways in each of the tubes along an entire length of the
energy capture device.

The central chamber can further comprise a locking block 160 oriented at the inlet.
The locking block can have an engagement surface configured to attach to the high energy
outlet and a hollow interior along the central axis, said hollow interior having a reducing
throat portion and a flared outlet.

In one aspect, the engagement surface can include a male component and a female
component. For example, the engagement surface may comprise a coupling device which
is threaded to enable threaded coupling of the shell 110 to the high energy discharge
device. The threaded coupler can include a male component or a female component. In
another more specific example, the threaded coupler can have helical threads rotating in an
opposite direction as rifling in the high energy discharge device. Having the coupler
threads rotate in an opposite direction as the rifling will result in torque on the energy
control device 100 from the spin of the bullet which tightens the threaded coupling of the
energy control device to the high energy discharge device.

Various other types of coupling mechanisms may be used to couple the particulate
capture module to a high energy discharge device or other modular attachment to a high
energy discharge device. For example, the energy control device can be a modular
attachment to enable selective sound suppression in the field. The ends of the energy
control device can include an engagement or coupling mechanism to secure modules to one
another and/or to a fircarm when desired. The coupling device can maintain a relative
position between the shell and the high energy discharge device. Non-limiting examples of
suitable engagement mechanisms can include threaded engagement, recessed locking,
interference fit, detent locking, and the like. The modular design can be sub-divided into
additional sub-modules as desired and reassembled to provide function individually or
assembled. In a more specific aspect, the coupling device includes a first coupling member
having a first catch and a first alignment surface. A second coupling member can have a
second catch and a second alignment surface. A resilient component can be associated
with the second coupling member and can resiliently deflect upon engagement with the

first catch when joining the first coupling member and the second coupling member.
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Engagement with the first catch can resist release of the first coupling member and the
second coupling member. The first catch and the second catch can interface to maintain a
relative position along a first axis and the first alignment surface and the second alignment
surface interface to maintain a relative position along a second axis orthogonal to the first
axis.

As described above, the locking block can be arranged adjacent to a deflector
within the central chamber of the device. In another aspect, the central chamber may
further comprise a plurality of deflectors 165, 170, 175 oriented in series along the central
axis. A variety of specific contours and deflector shapes can be used. In one aspect, the
plurality of deflectors can be frustoconical having a hollow interior along the central axis
and each having a flared exit portion as illustrated in FIG. 1a. The embodiment shown in
FIG. 1la illustrates a plurality of deflectors which include a primary deflector 165, a
secondary deflector 170, and at least one tertiary deflector 175. However, any desired
number of deflectors may be used. As shown in FIG. 1a, the at least one tertiary deflector
can include four deflectors. The tertiary deflectors can be at least partially engaged within
the flared exit portion of an adjacent deflector. In another optional aspect, the plurality of
deflectors can span substantially the entire central axis along the central chamber.

In another aspect, the off axis chamber can further include an annular dampening
chamber 180 oriented about the central chamber and being filled with an energy absorbent
material. The dampening chamber can be oriented adjacent the outer shell 110 as
illustrated in FIG. la. The energy absorbent material can be any suitable acoustic
impedance filter. Generally, the material can absorb and/or deflect acoustic waves back
toward the bullet path. In one aspect, the energy absorbent material is a dry material. Non-
limiting examples of suitable material can include powder tungsten filament, metal powder,
graphite, polymer, and the like. In one aspect the material can be a powder tungsten
filament or other heavy metal or metal powders (e.g. aluminum, stainless steel, carbon
steels, iron, copper, tantalum, titanium, vanadium, chromium, zirconium, carbides of these,
alloys of these, and the like). Although fluids could be used (e.g. oil, water etc.) these are
generally not needed and can be conveniently omitted without loss of performance. This
dampening chamber can be used in connection with or without the axially serpentine fluid

pathway or the plurality of deflectors. The energy absorbent material can also be
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optionally introduced into other chambers within the device. For example, the energy
absorbent material can be particularly beneficial when placed in one or more annular
spaces intermediate between the central axis and the outer shell. In one aspect, a tapered
annular space exists between the locking block throat and the adjacent tube (i.e. tube 125).

In some applications a modular system can be desirable to allow for adjustable
acoustic suppression in the field. For example, the device can be modularized along the
central axis to form at least two detachable portions. In one aspect, the chamber can be
divided between the secondary and tertiary deflectors of FIG. 1a and capped at the junction
on cach corresponding end. The ends can include an engagement mechanism to secure the
modules together when desired.  Non-limiting examples of suitable engagement
mechanisms can include threaded engagement, recessed locking, interference fit, detent
locking, and the like. The modular design can be sub-divided into additional sub-modules
as desired and reassembled to provide function individually or assembled.

An innermost tube 135 in the off axis chamber can include orifices which
correspond to the plurality of deflectors. One configuration of an innermost tube is shown
in FIG. 2. Orifices 137 can be varied in location, size and number for individual designs.
In one aspect, the holes can oriented adjacent a contact point between a deflector and an
inner wall of the innermost tube.

FIGs. 3a-4b illustrate configurations for locking blocks 160, 162 for attaching the
energy capture device to the high energy outlet of a high energy discharge device. The
locking blocks include hollow interiors along the central axis. The hollow interiors in one
aspect can have an inlet chamber, a reducing throat portion, and a flared outlet. FIG. 3 and
FIG. 4 illustrate two optional configurations for a locking block. One difference between
FIGs. 3 and 4 is that FIG. 4 includes a middle chamber between the inlet chamber and the
flared outlet. The middle chamber can have a different diameter than the inlet chamber.
The staging of chambers of differing diameters can assist in sound reduction by providing
additional space for acoustic waves, pressures, and gases to flow and reduce energy before
exiting an outlet of the energy capture device.

At least one of the plurality of deflectors can be positioned adjacent to or at least
partially within the flared outlet of the locking block. For example, a primary deflector

may be arranged such that an inlet of the primary deflector is at least partially within the
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flared outlet of the locking block. Likewise additional deflectors can be adjacent to one
another or at least partially nested within one another. In another aspect, one or more of the
deflectors may be spaced from another deflector or the locking block such that the deflector
is not adjacent or nested within a nearby deflector or locking block.

FIGs. 5a-7b illustrate different configurations for deflectors. For example, the
figures illustrate frustoconically shaped deflectors 165, 170, 175 having hollow interiors
along a central axis and a flared exit portion. The degree of flaring, as well as specific size
and shape considerations, can be varied according to application and/or positioning of a
specific deflector within an energy capture device relative to other deflectors.

The deflectors and any walls, tubes, etc. in the off axis chamber can be arranged
within the outer shell. The outer shell can be generally tubular and have any suitable cross-
section shape. In one aspect, the outer shell has an octagonal cross-section. The outer shell
can optionally have a circular cross-section or any other desired shape (e.g. 5, 6, 7, 9 or 10
sides). Optionally, the outer shell can include an end cap assembly at an outlet end of the
central chamber and which allows fluid to escape from the off axis chamber. For example,
the end cap assembly can include a tube cap and an end cap.

FIGs. 8a-8b illustrate a tube cap 185 having outlet slits 187 which correspond to an
outermost tube in the off axis chamber. The outlet slits can be semi-circular to correspond
to a shape of the tube and to enable gases from the tube to pass therethrough. For example,
where helical walls are included in the outermost tube, there is a potential for gases to be at
least partially blocked from exiting the tube without a tube cap having sufficient slits to
enable gases to escape regardless of orientation of the helical walls. Thus, the slits of FIGs.
8a-8b can provide a pathway for gases from the outermost tube through to an end cap.

FIG. 9 illustrates an end cap 190 having exit apertures 192 offset to prevent an
unobstructed exit of fluids from the off-axis chamber. Providing apertures in the end cap
which are smaller than the slits, at least in one dimension, can restrict expulsion of gases,
acoustic waves, and so forth from the end of the energy capture device. Completely
blocking the discharge of such gases, waves, and the like, is another option, but can have
increased detrimental effects on the high energy discharge device to which the energy
capture device is attached. In one aspect, the end cap can include apertures of varying

diameters and be rotatable with respect to the tube cap. As a result, the end cap can be
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rotated to adjust an amount of energy capture (i.e., sound suppression) according to a
selected aperture. In this aspect, the tube cap can optionally include smaller slits or
apertures such that only one size of aperture is open to the tube cap slits/apertures at any
time.

As described above, one optional aspect of the device is to include a helical wall
oriented within at least one of the annular spaces to direct fluids along a helical path within
the at least one annular space (e.g., the off axis chamber, or alternately a space within the
off axis chamber defined by one or more tubes). In one aspect all of the annular spaces
which define the fluid pathway include a helical wall, and in another aspect fewer than all
of the annular spaces include a helical wall. FIGs. 10a-13 illustrate side views of helical
rods having spring-like shapes. More specifically, FIG. 10a illustrates an end view of a
helical rod 140 which may be representative of an end view of any of the helical rods of
FIGs. 10b-13. FIG. 10b illustrates a helical rod 141 which provides for a single revolution
within an annular space. FIG. 11 illustrates a helical rod 142 which provides for two
revolutions. FIG. 12 illustrates a helical rod 143 which provides for three revolutions.
FIG. 13 illustrates a helical rod 144 which provides for four revolutions. Rods with even
greater revolutions may also be used. Increasing the number of revolutions can increase a
path length through the energy capture device. A single device can include multiple helical
rods of same or differing revolutions.

As illustrated in FIGs. 10b-13, the helical walls can have varying winding ratios
(i.e. windings:diameter). This winding ratio can be varied to optimize performance of the
device for particular applications based on a number of variables (e.g. caliber, back
pressure, etc.). The helical walls can be optionally replaceable so as to provide an
adjustable tuning or to be repaired. The winding ratio can also be changed in order to
control and/or adjust the energy transfer velocity and subsequent back pressure returned to
the high energy outlet. This configuration can resolve or mitigate adverse effects that
traditional sound suppressors may have on their host weapon. For example, 75% loss of
expected life span of the weapon due to excessive PSI, rate of fire increases, excessive
fouling and carbon buildup, debris returning to the operators face via the chamber of the
barrel, unreliability due to combinations of these issues. These drawbacks can be largely

eliminated or substantially reduced using the configurations described herein.
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Generally, a higher rate of twist provides a greater path length for fluids along the
fluid pathway to the chamber outlet. Although other ratios can be suitable, in one aspect,
the helical wall has a winding ratio of about 3:1 to about 8:1. In one aspect, the device can
include five multiple concentric tubes forming the annular spaces although other numbers
of concentric tubes can be suitable. For example, pistol suppressors can sometimes utilize
fewer chambers while high caliber rifles can utilize more chambers to achieve desirable
sound suppression. Thus, each different diameter tube may have a different winding ratio
if the number of windings is consistent within each tube. Alternately, each tube can be
configured to have a substantially similar winding ratio by changing the number of
windings in a specific tube according to a diameter of the tube.

Another alternative configuration for the internal walls to form the serpentine
pathway can be concentric incomplete cylinders (i.e. the cross-section is an incomplete
circle). The openings or gaps can form slits along the length of the cylinder. These gaps
can be offset such that gases traveling therethrough are forced to pass through the annular
space between each concentric cylinder. One example of such a configuration is shown in
FIG. 14. In this configuration, the device includes multiple segments 500 which each have
concentric offset cylinders 505. Gases flow into a serpentine path 510 created by the offset
and spaced cylinders. The serpentine path in this case is a series of annular spaces which
are connected and progressively larger. An outer shell 515 can enclose the assembly of
segments and can include endpieces 520 and 525 to redirect gases which can optionally
flow through the outer shell and external shell 530. Coupling mechanisms 535 and 540 can
also optionally be used to secure the device to a muzzle adapter or other modular device.
Such coupling can also be obtained using threaded or other suitable connectors as described
herein.

In another optional aspect, a particulate modular attachment can be used to capture
particulates from the high energy material as it exits the chamber. This can be particularly
useful in firecarm applications where the high energy material is a bullet. The particulate
modular attachment 200 can have a particulate inlet 210 and a module outlet 215 defining a
particulate control chamber, as shown in FIG. 15. The attachment can be configured to
attach to the fluid outlet and remove particulates. In one aspect, the particulate modular

attachment includes a self-healing polymeric material 220 oriented in the particulate
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control chamber. The self-healing polymeric material can be any suitable material such as,
but not limited to, expanded polyurethane, expanded polyethylene, expanded polystyrene,
ionomeric metal salt of an ethylene-vinyl copolymer, copolymers thereof, and composites
thereof. In one aspect, the self-healing polymeric material is expanded polyurethane or an
ionomeric metal salt. The chamber can optionally include a removable cap to allow the
polymeric material to be periodically replaced. Over time, this material can lose its
resiliency and/or accumulate excessive particulates sufficient to make replacement
desirable.

In another aspect, the device has substantially no moving parts during operation.
This can greatly improve the useful life of the device by avoiding or reducing mechanical
friction and potential for part wear and/or fatigue. In one aspect, the central chamber
includes a central chamber outlet along the central axis and the high energy material is a
bullet. The high energy outlet in this case can be a firearm muzzle (e.g. rifle, pistol, etc).

FIG. 16 illustrates another optional configuration for the multiple internal walls
which form a plurality of longitudinal chambers. For purposes of illustration, the outer
shell shown in previous figures is not shown. The longitudinal chambers can be each off
set from the central axis and fluidly connected to from the axially serpentine fluid pathway.
In this case, the longitudinal chambers include a first primary chamber 315 which splits the
fluid flow into two paths at the end 317. The two paths serpentine along opposing sides
and then recombine at a lower common chamber (not shown, but below the primary
chamber 315, and more specifically directly below the high energy material path indicated
generally by inlet 310) which can then direct fluids to a chamber exit (not shown).

Referring now to FIG. 17, a method 400 is provided for energy capture and control
from a high energy device. The method can include discharging 410 a high energy
material from the high energy device through an energy capture and control device which
includes a central chamber oriented along a central axis within an outer shell. The central
chamber can have an inlet for receiving a high energy material from a high energy outlet
and an off axis chamber oriented within the outer shell in fluid communication with the
central chamber. The off axis chamber can have therein a winding fluid pathway. The

method can further include capturing 420 energy within the off axis chamber using the
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winding fluid pathway, the energy being associated with discharge of the high energy
material from the high energy discharge device.

The devices can generally perform well for a large number of cycles, periodic
optional cleaning can remove film, debris or other material which collects within the
device. Non-limiting examples of suitable cleaning protocols can include sonication,
solvent immersion, disassembly, and high pressure air. Although specific acoustic
suppression performance can vary depending on the specific configuration and options
included, these designs have shown up to 15% sound reduction. The resulting devices can
dramatically suppress acoustic impact of high energy materials with minimal maintenance
and high cycle life.

Although the devices described are exemplified in terms of firearms, and more
specifically in terms of silencer devices for sniper rifles used in counter-terrorism efforts,
other applications can also benefit from these configurations. For example, high
velocity/high temperature gases, projectiles, heat or sound energy can be suppressed using
these devices. By adjusting the chamber configurations (e.g. number or shapes of tubes,
deflectors, windings, etc) the back pressure can be tuned for a particular application. Most
often, the device also does not adversely affect performance of the host mechanism to
which it is attached.

The foregoing detailed description describes the invention with reference to specific
exemplary embodiments. However, it will be appreciated that various modifications and
changes can be made without departing from the scope of the present invention as set forth
in the appended claims. The detailed description and accompanying drawings are to be
regarded as merely illustrative, rather than as restrictive, and all such modifications or
changes, if any, are intended to fall within the scope of the present invention as described

and set forth herein.
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CLAIMS

What is claimed is:

. An energy capture and control device, comprising:

a) a central chamber oriented along a central axis within an outer shell, said central
chamber having an inlet configured to receive a high energy material from a high
energy outlet;

b) an off axis chamber oriented within the outer shell in fluid communication with the
central chamber and having a fluid outlet and multiple internal walls configured to
produce a serpentine fluid pathway which dissipates energy transferred from the

high energy material.

. The device of claim 1, wherein the central chamber further comprises a locking block

oriented at the inlet, said locking block having an engagement surface configured to
attach to the high energy outlet and a hollow interior along the central axis, said hollow

interior having a reducing throat portion and a flared outlet.

. The device of claim 1, wherein the central chamber further comprises a plurality of

deflectors oriented in series along the central axis, the plurality of deflectors comprising
a frustoconical shape and having a hollow interior along the central axis and each

having a flared exit portion.

. The device of claim 3, wherein the plurality of deflectors include a primary deflector, a

secondary deflector, and at least one tertiary deflector.

. The device of claim 4, wherein at least one tertiary deflector is at least partially

engaged within the flared exit portion of an adjacent deflector.

. The device of claim 3, wherein the plurality of deflectors span substantially the entire

central axis along the central chamber.
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10.

11.

12.

13.

14.

The device of claim 1, wherein the multiple internal walls are formed to produce a

radially serpentine fluid pathway.

The device of claim 1, wherein the multiple internal walls are formed by multiple
concentric tubes having progressively larger diameters so as to form annular spaces
between each adjacent tube, and having alternating ends offset so as to produce an

axially serpentine fluid annular pathway.

The device of claim 9, wherein the multiple concentric tubes include an innermost tube
which includes orifices oriented to allow fluid to pass from the central chamber into a
first annular space adjacent the innermost tube and through the annular spaces of

progressively larger diameter.

The device of claim 9, wherein the annular spaces further include a helical wall
oriented within at least one of the annular spaces to direct fluids along a helical path

within the at least one annular space.

The device of claim 10, wherein the helical wall has a quadrilateral cross-section or a

circular cross-section.

The device of claim 10, wherein the helical wall has a winding ratio (windings :

diameter) of about 3:1 to about 8:1.
The device of claim 1, wherein the off axis chamber further includes an annular
dampening chamber oriented about the central chamber and being filled with an energy

absorbent material.

The device of claim 13, wherein the dampening chamber is oriented adjacent the outer
shell.
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15.

16.

17.

18.

19.

20.

The device of claim 13, wherein the energy absorbent material is selected from the
group consisting of powder tungsten filament, heavy metal powder, graphite, polymer,
aluminum, stainless steel, carbon steels, iron, copper, tantalum, titanium, vanadium,

chromium, zirconium, carbides of these, alloys of these, and combinations thereof.

The device of claim 1, wherein the outer shell includes an end cap assembly at an outlet

end of the central chamber and which allows fluid to escape from the off axis chamber.

An energy capture and control device, comprising:

a) a central chamber oriented along a central axis within an outer shell, said central
chamber having an inlet configured to receive a high energy material from a high
energy outlet;

b) an off axis chamber oriented within the outer shell in fluid communication with the

central chamber, the off axis chamber comprising a winding fluid pathway.

The device of claim 17, wherein the off axis chamber further comprises a fluid outlet
and at least one helical wall defining the winding fluid pathway, the at least one helical
wall being configured to produce an axially helical fluid pathway which dissipates

energy transferred from the high energy material.

The device of claim 17, further comprising multiple internal walls defining an axially
serpentine fluid pathway, the multiple internal walls being formed by multiple
concentric tubes having progressively larger diameters so as to form annular spaces
between each adjacent tube, and having alternating ends offset so as to produce a

serpentine fluid annular pathway.

A method for energy capture and control from a high energy device, comprising:

a) discharging a high energy material from the high energy device through an energy
capture and control device comprising a central chamber oriented along a central
axis within an outer shell, said central chamber having an inlet configured to

receive a high energy material from a high energy outlet, and an off axis chamber
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oriented within the outer shell in fluid communication with the central chamber, the
off axis chamber comprising a winding fluid pathway; and

capturing energy within the off axis chamber using the winding fluid pathway, the
energy being associated with discharge of the high energy material from the high

energy discharge device.
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ENERGY AND CAPTURE AND CONTROL DEVICE

ABSTRACT

An energy capture and control device is disclosed and described. The device can
include a central chamber oriented along a central axis within an outer shell, said central
chamber having an inlet configured to receive a high energy material from a high energy
outlet. An off axis chamber can be oriented within the outer shell in fluid communication
with the central chamber. The off axis chamber can have a fluid outlet and multiple
internal walls to produce a serpentine fluid pathway which dissipates energy transferred

from the high energy material.
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Discharging a high energy material from the high energy device
through an energy capture and control device comprising a central
chamber oriented along a central axis within an outer shell, said
central chamber having an inlet configured to receive a high
energy material from a high energy outlet, and an off axis
chamber oriented within the outer shell in fluid communication
with the central chamber, the off axis chamber comprising a
winding fluid pathway

Capturing energy within the off axis chamber using the winding
fluid pathway, the energy being associated with discharge of the
high energy material from the high energy discharge device
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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 § 1001 of Title 18 of the United States Code,
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and that such willful, false statements may jeopardize the validity of the application or any patent
issuing thereon.
Wherefore, I pray that Letters Patent be granted to me for the invention or discovery

described and claimed in the foregoing specification and claims, declaration, and this petition.

Signed this ZE ;/é day of &;/251447 , 2011 aty 52 gé\z:? 412 ZZ_/A

(City, State).
INVENTOR(S):
Russell Oliver
Residence: (City, State): Sandy, UT
Citizenship: uUs
Post Office Address: 545 West 9460 South

Sandy, UT 84070
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Attorney Docket No. 3212-002.NP4
POWER OF ATTORNEY

OS Inc., a corporation organized and existing under the laws of the State of Wyoming,

having a business address of 2710 Thomas Ave., Cheyenne, WY 82001, owner of all right, title

and interest in the invention entitled ENERGY CAPTURE AND CONTROL DEVICE for

which an application for United States Letters Patent wﬁich is being filed concurrently herewith

OR which was filed on as THORPE NORTH & WESTERN, LLP Docket

No. 3212-002.NP4, and given U.S. Patent Application Serial No. , and

empowered to prosecute the U.S. and foreign applications on behalf of the inventors, hereby
appoint as its attormeys and/or agents all registered patént practitioners/attorneys associated with
Customer Number [20,551); all with full power of substitution and revocation, to prosecute this
application and to transact all business in the Patent and Trademark Office connected therewith.
All correspondence concerning this application should be directed to Erik S. Ericksen,
M.S. at the address associated with the above-mentioned Customer Number. (Even though an

attomey is listed, please associate the above-mentioned Customer Number with this case.).

Dated this 12 7-? day of éémz r% 2011 at &é\gf% Qéh/_/

{place).
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WHEN RECORDED RETURN TO: Docket No. 3212-002.NP4
Erik S. Ericksen, M.S.
Thorpe North & Western, LLP
P.O. Box 1219
Sandy, UT 84091-1219

ASSIGNMENT

WHEREAS, I, Russell Oliver, resident of the State of Utah, whose postal mailing address
is 545 West 9460 South, Sandy, UT 84070 (hereinafter “Assignor”) have invented a certain new
and useful improvement in a ENERGY CAPTURE AND CONTROL DEVICE; for which an
application for United States Letters Patent is being filed concurrently herewith OR which was
filed on as THORPE NORTH & WESTERN L.L.P. Docket No. 3212-002.NP4, and
given U.S. Patent Application Serial No. _ ; (Thorpe North & Western, LLP is hereby
authorized to insert the specified data, when known), and

WHEREAS, OS Inc., a corporation organized and existing under the laws of the State of
Wyoming, having a business address of 2710 Thomas Ave., Cheyenne, WY 82001 (hereinafter
“Assignee”), is desirous of acquiring the entire right, title, and interest in the same;

NOW, THEREFORE, in consideration of one dollar ($1.00) and other good and valuable
consideration paid to me by the Assignee, the receipt and sufficiency whereof is hereby
acknowledged, I the said Assignor, hereby sell, transfer, grant and assign unto the said Assignee,
my entire right, title and interest in said invention and in all patent applications based thereon,
including but not limited to the above identified United States Patent Application and in all
divisions, continuations, and continuations-in-part of said application, or reissues or extensions
of Letters Patent or Patents granted thereon, and in all corresponding applications filed in
countries foreign to the United States, and in all patents issuing thereon in the United States and
foreign countries; the right, power and authority to file and prosecute U.S. and foreign patent
applications on said invention, and to do so in its own name wherever such right may be legally

exercised, and including the right to claim the priority and benefits of the International
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Convention for such applications; and the right to bring actions for infringement of any right in
said invention in its own name, including past infringement, in any jurisdiction.

I hereby authorize and request the United States Commissioner of Patents and
Trademarks, and such Patent Office officials in foreign countries as are duly authorized by their
patent laws to issue patents, to issue any and all Letters Patent on said invention to the said
Assignee as the owner of my entire interest, for the sole use and behoof of the said Assignee, its
successors, assigns, heirs and legal representatives, to the full end of the term for which said
Letters Patent and any reissues or extensions thereof may be granted; as fully and entirely as the
same would have been held by me had this assignment and sale not been made.

I hereby agree, without further consideration and without expense to me, to sign all
lawful papers and to perform all other lawful acts which the Assignee may request of me to make
this Assignment fully effective, including, by way of example but not of limitation, the
following: prompt execution of all original, divisional, substitution, reissue, and other United
States and foreign patent applications on said invention, and all lawful documents and
instruments as requested by the Assignee to further the prosecution of any of such patent
applications; and cooperation to the best of my ability including, but not limited to, the execution
of all lawful documents and instruments and production of evidence in any actions or
proceedings concerning the invention, including, but not limited to, interference, nullification,
reissue, extension, and infringement proceedings and litigation involving said invention.

This assignment and agreement shall be binding upon assigns, successors, heirs and legal

representatives of Assignor and Assignee.

281



Assignment of US Patent Application
Atty Docket No: 3212-002.NP4
Page 3 of 3

Executed this // / é day of M/‘h@/"% ,2011 at \/\Zﬁf’% Q%ﬁ
{place). J

Russell Oliver

STATE OF )
188
County of )

Before me personally appeared Russell Oliver and acknowledged the foregoing

instrument to be his free act and deed this day of

, 2011,

Notary Public
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