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The Patent Term Adjustment is 0 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. 
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Retrieval (PAIR) WEB site (http://pair.uspto.gov). 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor( s): David C. Parks et al. 

Appl. No.: 16/359,540 

Filed: March 20, 2019 

Title: PERFORATION GUN 
COMPONENTS AND SYSTEM 

Mail Stop: Issue Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Examiner: SEMI CK, 
Joshua T 

Art Unit: 3641 

Confirmation 9246 
No.: 

Atty Docket DMC007USCon3 
No.: 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

APPLICANT-INITIATED INTERVIEW SUMMARY 

Sir: 
Applicant respectfully submits in this paper ("Submission") Comments on the 

Examiner's statement of reasons for allowance and an Applicant-Initiated Interview 

Summary in response to the Notice of Allowability mailed September 11, 2019. Applicant 

respectfully requests entry on the record of this Submission in its entirety. 
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App. No.: 16/359,540 
Comments on Statement of Reasons for Allowance 
Applicant-Initiated Interview Summary 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

The examiner's statement of reasons for allowance indicates, among other things, 

"[t]he examiner's reasons for the indication of allowable subject matter may be found in 

the Non-Final Office action mailed 3 May 2019 .... " (Notice of Allowability at 2.) While 

Applicant agrees that claims 1-3, 5, 7-11, 13-16, and 18-24 are in condition for allowance, 

Applicant does not agree with the Examiner's statement of reasons for allowance for at 

least the reasons presented in Applicant's Reply ("Reply") dated May 21, 2019 in response 

to the Non-Final Office action and the indication of allowable subject matter found in the 

Non-Final Office action. (See Reply at 8-9.) 

The examiner's statement of reasons for allowance further indicates, in part, that 

"Applicant has amended the independent claims to incorporate subject matter previously 

indicated as allowable ... [and a] final search has not revealed prior art that anticipates or 

makes obvious all claimed limitations." (Notice of Allowability at 2.) Applicant disagrees 

with the examiner's statement of reasons for allowance to the extent that the statement of 

reasons for allowance implies that allowability of the claims may be based only on "all 

claimed limitations" of the amended claims, for at least the reasons presented in 

Applicant's Reply at 8-9, as noted above. 

While Applicant has addressed m this Submission certain portions of the 

Examiner's statement of reasons for allowance, Applicant does not necessarily agree with 

or acquiesce to any other reasons for allowance that may be considered implicit or implied 

by the Examiner's statement of reasons for allowance, and Applicant reserves the right to 

traverse any such additional reasons. 
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App. No.: 16/359,540 
Comments on Statement of Reasons for Allowance 
Applicant-Initiated Interview Summary 

APPLICANT-INITIATED INTERVIEW SUMMARY 

Applicant thanks the Examiner for the courtesy of an interview on September 6, 

2019. Applicant's representative and the Examiner discussed the Examiner's application 

of U.S. Patent No. 9,194,219 ("Hardesty") as the primary reference in all of the 35 U.S.C. 

§ 103 rejections in the Final Office Action dated August 14, 2019. Applicant's 

representative brought to the Examiner's attention that Hardesty is not available as prior 

art against the Application at least in view of the foreign priority claim of the Application 

versus the effective filing date of Hardesty. The Examiner agreed that Hardesty is not 

available as prior art and later notified Applicant's representative that the finality of the 

Final Office Action would be withdrawn. 
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App. No.: 16/359,540 
Comments on Statement of Reasons for Allowance 
Applicant-Initiated Interview Summary 

CONCLUSIONS 

Applicant does not believe that any fees are required for this Submission. Entry on 

the record of this Submission in its entirety is respectfully requested. 

Please charge any deficiency or credit any overpayment to Deposit Account 

Number 600151, with reference to the above-referenced attorney docket number. The 

undersigned attorney may be contacted at the number below to facilitate the resolution of 

any matters. 

Moyles IP, LLC 
1 Enterprise Drive, Suite 428 
Shelton, CT 06484 
T: (203) 428-4420 
F: (866) 250-1636 

October 3, 2019 

Respectfully submitted, 

/Jason M. Rockman/ 
Jason M. Rockman 
Registration No.: 63,473 
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Doc Code: IFEE PTOU85B-EFS 

Document Description: Issue Fee Payment (PT0-85B) 

Issue Fee Transmittal Form 

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No. 

16359540 20-Mar-2019 David Parks DMC007USCON3 9246 

TITLE OF INVENTION : 

PERFORATION GUN COMPONENTS AND SYSTEM 

Entity Status Application Type Art Unit Class - Subclass EXAMINER 

Regular Undiscounted Utility under 35 USC 111 (a) 3641 310000 JOSHUA SEMICK 

Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee 

$1000 $0 $1000 11-Dec-2019 $0 

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363) 
Current Correspondence Address: 

81796 
Moyles IP, LLC 

1 Enterprise Drive, Suite 428 

Shelton CT 06484 
UNITED STATES 
203-428-4420 

D Change of correspondence address requested, system 
generated AIA/122-EFS form attached 

2.Entity Status 

Change in Entity Status 

Current Indicated Fee Address: 

1:8'.1 Fee Address indication requested, system generated SB/47-EFS 
form attached 

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29. 

0 

0 

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis 
(37 CFR 1.29(d)), and make the applicable certification online. 

Applicant asserting small entity status. See 37 CFR 1.27. 
Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status. 

Applicant changing to regular undiscounted fee status. 
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable. 

WEB IFEE 1.0 
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Doc Code: IFEE 

Document Description: Issue Fee Payment (PT0-85B) 

3.The Following Fee(s) Are Submitted: 

IZJ Issue Fee 

D Publication Fee 

D Advance Order - #of copies 

4.Firm and/or Attorney Names To Be Printed 

NOTE: If no name is listed, no name will be printed 
For printing on the patent front page, list to be displayed as entered 

1. Moyles IP, LLC 

2. 

3. 

S.Assignee Name(s) and Residence Data To Be Printed 

PTOU85B-EFS 

D 
I authorize USPTO to apply my previously paid issue fee to the 
current fees due 

The Director is hereby authorized to apply my previously paid 
D issue fee to the current fee due and to charge deficient fees to 

Deposit Account Number 

If in addition to the payment of the issue fee amount submitted 
with this form, there are any discrepancies in any amount(s) due, 
the Director is authorized to charge any def~b9~' or credit any 
overpayment, to Deposit Account Number _______ _ 

IZJ The issue fee must be submitted with this form. If payment of 
the issue fee does not accompany this form, checking this box 
and providing a deposit account number will NOT be 
effective to satisfy full payment of the fee(s) due. 

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. 

Name City State Country Category 

Dyna Energetics GmbH & Co. KG Troisdorf germany corporation 

JDP Engineering and Machine Inc Calgary canada corporation 

WEB IFEE 1.0 
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Doc Code: IFEE PTOU85B-EFS 

Document Description: Issue Fee Payment (PT0-85B) 

6.Signature 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted 
power of attorney in this application. I also certify that this Fee(s) Transmittal form is being transmitted to the US PTO via EFS-WEB on the date indicated below. 

Signature /Jason M. Rockman/ Date 10-03-2019 

Name Jason M. Rockman Registration Number 63473 

WEB IFEE 1.0 
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Doc Code: MFEE.C.AD PTO/SB/47-EFS 

Document Description: Maintenance Fee Address Change 

FEE ADDRESS INDICATION FORM 

Application Number Art Unit 
16359540 3641 

Filing Date Examiner Name 
20-Mar-2019 JOSHUA SEMICK 

First Name Inventor Attorney Doc. Number 
David Parks DMC007USCON3 

INSTRUCTIONS: In order for the fee address identified on this form to be effective, the issue fee must have been paid for the application 
listed on this form. Only an address represented by a customer number can be established as the fee address for maintenance fee 
purposes (hereafter, fee address). A fee address should be established when correspondence related to maintenance fees should be 
mailed to a different address than the correspondence address for the application. For more information on customer numbers, see the 
Manual of Patent Examining Procedure (MPEP) § 403. 

Please recognize as the Fee Address under the provisions of 37 CFR 1.363 the address associated with: 

Customer Number: 81796 
Moyles IP, LLC 

1 Enterprise Drive, Suite 428 

Shelton CT 06484 
UNITED STATES 
203-428-4420 
lmoyles@moylesip.com 

Signature: 

I certify, in accordance with 37 CFR 7.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who 
has filed and has been granted power of attorney in this application. 

Signature /Jason M. Rockman/ Date 10-03-2019 

Name Jason M. Rockman Registration Number 63473 
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Electronic Patent Application Fee Transmittal 

Application Number: 16359540 

Filing Date: 20-Mar-2019 

Title of Invention: PERFORATION GUN COMPONENTS AND SYSTEM 

First Named Inventor/Applicant Name: David C. Parks 

Filer: Jason Marshall Rockman 

Attorney Docket Number: DMC007USCON3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 37358564 

Application Number: 16359540 

International Application Number: 

Confirmation Number: 9246 

Title of Invention: PERFORATION GUN COMPONENTS AND SYSTEM 

First Named Inventor/Applicant Name: David C. Parks 

Customer Number: 81796 

Filer: Jason Marshall Rockman 

Filer Authorized By: 

Attorney Docket Number: DMC007USCON3 

Receipt Date: 03-0CT-2019 

Filing Date: 20-MAR-2019 

Time Stamp: 15:50:16 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1000 

RAM confirmation Number E201903F50143304 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

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

81920 

1 
Amendment after Notice of Allowance DMC007USCon3_Comments_a 

4 
(Rule312) nd_lnterview_Summary.pdf 

no 
9f1135390118dde939d97374be30f511Sf1 

bbda 

Warnings: 

Information: 

48744 

2 Issue Fee Payment (PT0-85B) Web85b.pdf no 3 
60dc14dcb4a88d84374a27f5782a39121fet 

876e 

Warnings: 

Information: 

32647 

3 Maintenance Fee Address Change web85feeaddress.pdf no 1 
2bbe6b5d e 7cc0 b32 772d 9b5 Oa9c523 2ea8 

3de74f 

Warnings: 

Information: 

31850 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
4d9b830e6Sbe4f93ec599266d7d9eacafcb 

2ec30 

Warnings: 

Information: 

Total Files Size (in bytes) 195161 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

81796 7590 0911112019 

Moyles IP, LLC 
1 Enterprise Drive, Suite 428 
Shelton, CT 06484 

APPLICATION NO. FILING DATE 

16/359,540 03/20/2019 

FIRST NAMED INVENTOR 

David C. Parks 

EXAMINER 

SEMICK, JOSHUA T 

ART UNIT PAPER NUMBER 

3641 

DATE MAILED: 09/11/2019 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

DMC007USCON3 9246 

TITLE OF INVENTION: PERFORATION GUN COMPONENTS AND SYSTEM 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 1211112019 

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

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

HOW TO REPLY TO THIS NOTICE: 

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

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

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

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

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed 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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

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

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (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 appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

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

81796 7590 0911112019 

Moyles IP, LLC 
1 Enterprise Drive, Suite 428 
Shelton, CT 06484 

APPLICATION NO. FILING DATE 

16/359,540 03/20/2019 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

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

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

David C. Parks DMC007USCON3 9246 

TITLE OF INVENTION: PERFORATION GUN COMPONENTS AND SYSTEM 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

SEMICK, JOSHUA T 3641 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

102-310000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1000 

DATE DUE 

1211112019 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11and37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. Fees submitted: Dissue Fee 0Publication Fee (if required) 0Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PT0-2038) 

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

NOTE: This form must be signed in accordance with 37 CFR 1.31and1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 0113112020 
Page 2 of3 

OMB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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APPLICATION NO. FILING DATE 

16/359,540 03/20/2019 

81796 7590 0911112019 

Moyles IP, LLC 
1 Enterprise Drive, Suite 428 
Shelton, CT 06484 

FIRST NAMED INVENTOR 

David C. Parks 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

DMC007USCON3 9246 

EXAMINER 

SEMICK. JOSHUA T 

ART UNIT PAPER NUMBER 

3641 

DATE MAILED: 09/11/2019 

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B 

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

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

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

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

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

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

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

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

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

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

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

Application No. 
16/359,540 
Examiner 
JOSHUA T SEMICK 

Applicant(s) 
Parks et al. 
Art Unit 
3641 I AIA (FITF) Status 

Yes 

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

1.~ This communication is responsive to communications filed 21 May 2019. 

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

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

3.~ The allowed claim(s) is/are See Continuation Sheet. As a result of the allowed claim(s), you may be eligible to benefit from the 
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to 
PPHfeedback@uspto.gov. 

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

Certified copies: 

a) ~All b) 0 Some *c) 0 None of the: 

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

2. 0 Certified copies of the priority documents have been received in Application No. __ . 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* 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. 

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

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

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

6.0 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 (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date . 

3. 0 Examiner's Comment Regarding Requirement for Deposit 
of Biological Material __ . 

4.~ Interview Summary (PT0-413), 
Paper No./Mail Date. 9/6/2019. 

/JOSHUA T SEMICK/ 
Examiner, Art Unit 3641 

U.S. Patent and Trademark Office 

5. 0 Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7. 0 Other 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190906 
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Continuation Sheet (PTOL-37) Application No. 16/359,540 

Continuation of 3. The allowed claim(s) is/are: 1-3,5,7-11,13-16 and 18-24 
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Application/Control Number: 16/359,540 
Art Unit: 3641 

DETAILED ACTION 

Page 2 

1. Applicant's request for reconsideration of the finality of the rejection of the last Office action is 

persuasive and, therefore, the finality of that action is withdrawn. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority under 35 U.S.C. 119 (a)-(d). 

The certified copy has been filed in parent Application No. 14/904,788, filed on 13 January 2016. 

Reasons for Allowance 

3. Claims 1-3, 5, 7-11, 13-16 and 18-24 are allowed. 

4. The following is an examiner's statement of reasons for allowance: Applicant has amended the 

independent claims to incorporate subject matter previously indicated as allowable by the examiner. 

The examiner's reasons for the indication of allowable subject matter may be found in the Non-Final 

Office action mailed 3 May 2019 (see ~11). A final search has not revealed prior art that anticipates or 

makes obvious all claimed limitations. 

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 JOSHUA T SEMICK whose telephone number is (571)272-5274. The examiner can 

normally be reached on M-F: 7AM to 4PM. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 
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Application/Control Number: 16/359,540 
Art Unit: 3641 

Page 3 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Troy Chambers can be reached on (571)272-6874. The fax phone number for the organization where 

this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a US PTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/JOSHUA T SEMICK/ 
Examiner, Art Unit 3641 
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Applicant-Initiated Interview Summary 

Application 
No. 
16/359,540 
Examiner 
JOSHUA T 
SE MICK 

All participants (applicant, applicants representative, PTO personnel): 

Applicant(s) 
Parks et al. 

Art 
Unit 
3641 

AIA {First Inventor 
to File) Status 
Yes 

1. JOSHUA T SEMICK (Examiner); Telephonic 2. JASON M ROCKMAN (Attorney of Record); 
Telephonic 

Date of Interview: 06 September 2019 

Prior Art Discussed: US 9,194,219 81 to Hardesty et al. ("Hardesty") 

Issues Discussed: 

Priority: 

Page 

1 of 1 

Mr. Rockman initiated the interview to bring attention to the foreign priority claim of the instant application and to 
further indicate the Hardesty reference which was applied as the primary reference in the 35 USC 103 rejection of 
the prior Office action is not available as prior art. After a review of both the foreign priority claim and the effective 
filing date of the Hardesty reference, the examiner agreed that Hardesty is not available as prior art and that the 
finality of the prior Office action would be withdrawn accordingly. 

/JOSHUA T SEMICK/ 
Examiner, Art Unit 3641 I 
Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1 .2 Business to be transacted in writing 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. 01 /01/2015) Interview Summary Paper No. 20190906 

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

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 16/359,540 Parks et al. 

Examiner Art Unit 

JOSHUA T SEMICK 3641 

./ Rejected - Cancelled N Non-Elected A Appeal 

- Allowed Restricted I Interference 0 Objected -

CLAIMS 

0 Claims renumbered in the same order as presented by applicant 0 CPA 0 T.D. 0 R.1.47 

CLAIM DATE 
Final Original 04/29/2019 08/09/2019 09/06/2019 

1 1 ./ ./ = 
2 2 ./ ./ = 
3 3 ./ ./ = 

4 ./ - -
4 5 ./ ./ = 

6 0 - -

5 7 ./ ./ = 
6 8 ./ ./ = 
9 9 ./ ./ = 
10 10 ./ ./ = 
13 11 ./ = = 

12 ./ - -
14 13 ./ = = 
15 14 ./ = = 
16 15 ./ = = 
17 16 ./ = = 

17 0 - -

18 18 ./ = = 
19 19 ./ = = 
20 20 ./ = = 
7 21 ./ = 
8 22 ./ = 
11 23 ./ = 
12 24 ./ = 

U.S. Patent and Trademark Office Part of Paper No.: 20190906 

Page 1 of 1 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 16/359,540 Parks et al. 

Examiner Art Unit 

JOSHUA T SEMICK 3641 

CPC 

Symbol Type Version 

E218 rn 43 I rn 1185 F 2013-01-01 

F42D rn 1 Im 02 I 2013-01-01 

E218 rn 43 I rn 11855 I 2013-01-01 

F42D rnr 1 I M 043 I 2013-01-01 

E218 rn 43 Im 119 I 2013-01-01 

F42C rn 19 I rn 06 I 2013-01-01 

F42D rn 1 I rn 04 I 2013-01-01 

CPC Combination Sets 

Symbol Type Set Ranking Version 

I rn I I rn I 

None 
Total Claims Allowed: 

(Assistant Examiner) (Date) 20 

/JOSHUA T SEMICK/ 06 September 2019 
O.G. Print Claim(s) O.G. Print Figure Examiner, Art Unit 3641 

(Primary Examiner) (Date) 1 27 
U.S. Patent and Trademark Office Part of Paper No.: 20190906 

Page 1 of 3 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 16/359,540 Parks et al. 

Examiner Art Unit 

JOSHUA T SEMICK 3641 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

E21843/1185 rm] 43 rm] 1185 

F42D1/02 rn 1 rn 02 

F42D1/04 rn 1 rn 04 

F42C19/06 M 19 rn 06 

I NON-CLAIMED 

E21843/119 

US ORIGINAL CLASSIFICATION 

CLASS SUBCLASS 

CROSS REFERENCES(S) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

None 
Total Claims Allowed: 

(Assistant Examiner) (Date) 20 

/JOSHUA T SEMICK/ 06 September 2019 
O.G. Print Claim(s) O.G. Print Figure Examiner, Art Unit 3641 

(Primary Examiner) (Date) 1 27 
U.S. Patent and Trademark Office Part of Paper No.: 20190906 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 16/359,540 Parks et al. 

Examiner Art Unit 

JOSHUA T SEMICK 3641 

0 Claims renumbered in the same order as presented by applicant 0 CPA 0 T.D. 0 R.1.47 

CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 10 10 19 19 
2 2 13 11 20 20 
3 3 12 7 21 

4 14 13 8 22 
4 5 15 14 11 23 

6 16 15 12 24 
5 7 17 16 
6 8 17 
9 9 18 18 

None 
Total Claims Allowed: 

(Assistant Examiner) (Date) 20 

/JOSHUA T SEMICK/ 06 September 2019 
O.G. Print Claim(s) O.G. Print Figure Examiner, Art Unit 3641 

(Primary Examiner) (Date) 1 27 
U.S. Patent and Trademark Office Part of Paper No.: 20190906 

Page 3 of 3 
Hunting Titan, Inc. 

Ex. 1008 
Pg. 027



Application/Control No. Applicant(s)/Patent Under Reexamination 

Search Notes 16/359,540 Parks et al. 

Examiner Art Unit 

JOSHUA T SEMICK 3641 

CPC - Searched* 

Symbol Date Examiner 

E21B43/1185, 43/11852, 43/11855, 43/117 09/06/2019 JTS 

F42D1/041, 1/043, 1/045 09/06/2019 JTS 

F42C19/06 09/06/2019 JTS 

CPC Combination Sets - Searched* 

Symbol Date Examiner 

US Classification - Searched* 

Class Subclass Date Examiner 

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

/JOSHUA T SEMICK/ 
Examiner, Art Unit 3641 

U.S. Patent and Trademark Office 
Page 1 of 2 

Part of Paper No.: 20190906 Hunting Titan, Inc. 
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Application/Control No. 

Search Notes 16/359,540 

Examiner 

JOSHUA T SEMICK 

Search Notes 

Search Notes 

searched inventor names in DAV 

searched Assignee in EAST 

E21843/1185, 43/11852, 43/11855 - searched entirety 

E21 843/ 117 - text searched 

E21843/117-11855 

citation searched 

text searched 

text searched 

citation searched 

E21843/1185, 43/11852, 43/11855, 43/117-searched all published on 
or after 8/8/19 

F42D1/041, 1/043, 1/045 - searched all published on or after 8/8/19 

F42C 19/06 - text searched 

Interference Search 

US Class/CPC 
US Subclass/CPC Group 

Symbol 

E218 43/1185, 43/11852, 43/11855, 43/117 

F42D 1/041, 1/043, 1/045 

F42C 19/06 

/JOSHUA T SEMICK/ 
Examiner, Art Unit 3641 

U.S. Patent and Trademark Office 
Page 2 of 2 

Applicant(s)/Patent Under Reexamination 

Parks et al. 

Art Unit 

3641 

Date Examiner 

04/26/2019 JTS 

04/26/2019 JTS 

04/26/2019 JTS 

04/26/2019 JTS 

04/29/2019 JTS 

04/29/2019 JTS 

06/07/2019 JTS 

08/08/2019 JTS 

08/08/2019 JTS 

09/06/2019 JTS 

09/06/2019 JTS 

09/06/2019 JTS 

Date Examiner 

09/06/2019 JTS 

09/06/2019 JTS 

09/06/2019 JTS 
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Foreign Priority claimed: @Yes 0 No 
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D Met After Allowance 
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APPLICATION NO. FILING DATE 

16/359,540 03/20/2019 

81796 7590 08/14/2019 

Moyles IP, LLC 
1 Enterprise Drive, Suite 428 
Shelton, CT 06484 

FIRST NAMED INVENTOR 

David C. Parks 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

DMC007USCon3 

CONFIRMATION NO. 

9246 
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DETAILED CORRESPONDENCE 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found in a 

prior Office action. 

3. Claims 1-3, 5, 7-11, 13-16 and 18-24 are active and an examination of those claims follows. 

Response to Arguments 

4. Applicant's arguments with respect to claims 1 and 9 have been considered but are moot 

because the arguments do not apply to any of the references being used in the current rejection. 

Claim Rejections - 35 USC§ 103 

5. Claims 1, 2, 5, 7, 9-11, 13-16 and 18-24 are rejected under 35 U.S.C. 103 as being unpatentable 

over US 9,194,219 Bl to Hardesty et al. ("Hardesty") in view of US 7,107,908 B2 to Forman et al. 

("Forman") 

Regarding claims 1 and 9, Hardesty discloses a perforating gun (see Figs. 7 and 13, reproduced 

below for convenience), comprising: 

an outer gun carrier 0701; 

a charge holder (0500, Fig. 5) positioned within the outer gun carrier 0701 and including at least 

one shaped charge (at least two charges are clearly illustrated in Fig. 7); and 

a detonator (comprising downstream adapter 0740 and detonator 0704 - see also Fig. 13 

downstream adapter 1321 and detonator 1302) contained entirely within the outer gun carrier (0701, 

wherein Fig. 7 illustrates the detonator -0740 + 0704-- positioned entirely within the outer gun carrier), 

the detonator including 

a detonator body 0704, 

a wireless signal-in connector 0707, 

Hunting Titan, Inc. 
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a wireless through wire connector 0708, and 

a wireless ground contact connector 0709, and 

Page 3 

an insulator (the body material of the downstream adapter 0740 separating each of the 

connectors 0707, 0708, 0709, see Fig. 7) electrically isolating the wireless signal-in connector 

0708 from the wireless through wire connector 0708; and, 

a bulkhead (switch 0703), wherein the bulkhead 0703 includes a contact pin (the component of 

the switch that is accepted within retaining member 0731, 8:25-27, best seen in Fig. 8) in wireless 

electrical contact with the wireless signal-in connector 707 (best seen in Figs. 7 and 8, see also Fig. 9 and 

9:26 to 10:3 for a wiring diagram and an explanation of the same), wherein 

at least a portion of the bulkhead (switch 0703) is contained within a tandem seal adapter (the 

main body of switch sub 0702), and the wireless ground contact connector 0709 is in wireless electrical 

contact with the tandem seal adapter (best seen in Fig. 8, depicting an electrical path from 0709 to 

retaining member 0731, wherein retaining member 0731 is connected to the main body of switch sub 

0702, see also Fig. 9 and 9:26 to 10:3 for a wiring diagram and an explanation of the same). 

Hardesty is silent regarding the detonator containing detonator components and a signal-in wire 

electrically connecting at least in part the wireless signal-in connector to at least one of the detonator 

components. However, Forman teaches a detonator (20, Fig. 3) for use in blasting systems (abstract), 

the detonator 20 comprising detonator components (the components internal to shell 29, illustrated in 

Fig. 3) which are connected a signal-in wire (bridgewire 27) via a signal-in connector (contact pads 22). 

Therefore, it would have been obvious to one of ordinary skill in the art prior to the effective filing date 

of the claimed invention to modify Hardesty to have a detonator body comprising detonator 

components connected to a signal in-wire as claimed, as taught by Forman, in order to predictably form 

a complete and functioning detonator combination. 
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Regarding claim 2, Hardesty, as modified, further teaches a through wire 0738 in electrical 

contact (see Fig. 7) with the wireless through wire connector 0708. 

Regarding claim 5, Hardesty, as modified, further teaches wherein the contact pin (the 

Page 5 

component of the switch that is accepted within retaining member 0731, 8:25-27, best seen in Fig. 8) 

transfers an electrical signal from a previous wellbore tool (connected to upstream adapter 0750 via 

power wire 0717) to the wireless signal-in connector 0707 (the connection can be seen in Figs. 7 and 8 

as well as the wiring diagram of Fig. 9). 

Regarding claim 7, Hardesty, as modified, further teaches a top connector 0710, wherein the 

detonator (comprising downstream adapter 0740 and detonator 0704) is positioned within the top 

connector (see Fig. 7) 

Regarding claim 10, Hardesty, as modified, further teaches a detonating cord connecting portion 

0705 sized to retain a detonating cord 0706 and positioned to energetically couple to detonating cord 

0706 to the detonator (comprising 0704, see Fig. 7 for positioning). 

Regarding claim 21 and 23, Hardesty, as modified, further teaches a signal-in wire 0737 

connected to the wireless signal-in connector 0707 and a ground wire 0739 electrically connected to the 

wireless ground contact connector 0709 

Regarding claim 22 and 24, Hardesty, as modified, further teaches a detonator configured for 

being electrically contactably received within the perforating gun without use of a wired electrical 

connection (4:57-67). 

6. Claims 3 and 8 are rejected under 35 U.S.C. 103 as being unpatentable over Hardesty, as 

modified, as applied to claims 1 and 7 above, and further in view of US 10,190,398 B2 to Goodman et al. 

("Goodman"). 

Regarding claims 3 and 8, Schacherer is silent regarding the charge holder or the top connector 

being an injection molded part. However, Goodman teaches a detonator structure (36, Fig. 2) for 
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perforating guns (Fig. 1), the detonator having a housing 38 made by injection molding (3:29-33). 

Page 6 

Therefore, it would have been obvious to one of ordinary skill in the art prior to the effective filing date 

of the claimed invention to modify Schacherer to have either the charge holder or the top connector be 

an injection molded part, as taught by Goodman, in order to utilize a known process that is suitable for 

making subcomponents of perforating guns. 

Allowable Subject Matter 

7. Claims 11, 13-16, 18-20 are allowed. 

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

Applicant incorporates subject matter into independent claim 11 which was previously indicated 

as allowable subject matter by the examiner. The examiner's reasons for the indication of allowable 

subject matter can be found in the prior Office action (see ~11). A final search has not revealed prior art 

that anticipates or makes obvious all claimed method steps. 

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 

9. 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 l.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 l.136(a) will be calculated from the mailing 
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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. 

10. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to JOSHUA T SEMICK whose telephone number is (571)272-5274. The examiner can 

normally be reached on M-F: 7AM to 4PM. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Troy Chambers can be reached on (571)272-6874. The fax phone number for the organization where 

this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a US PTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/JOSHUA T SEMICK/ 
Examiner, Art Unit 3641 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 041



Application/Control No. Applicant(s)/Patent Under 
16/359,540 Reexamination 

Notice of References Cited 
Parks et al. 

Examiner Art Unit 
JOSHUA T SEMICK 3641 Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification 
Country Code-Number-Kind Code MM-YYYY 

* A US-9194219-81 11-2015 Hardesty; John T. F42D1/05 1 /1 

* B US-7107908-82 09-2006 Forman; David M. F42D1/055 102/202.5 

* c US-10190398-82 01-2019 Goodman; Kenneth E21843/1185 1 /1 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name CPC Classification 
Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

v 

w 

x 

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

U.S. Patent and Trademark Office 

PT0-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20190809 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 042



Application/Control No. Applicant(s)/Patent Under Reexamination 

Search Notes 16/359,540 Parks et al. 

Examiner Art Unit 

JOSHUA T SEMICK 3641 

CPC - Searched* 

Symbol Date Examiner 

E21843/1185, 43/11852, 43/11855 06/07/2019 JTS 

E21843/117 06/07/2019 JTS 

F42D1/041,043,045 08/08/2019 JTS 

E21843/1185 08/08/2019 JTS 

CPC Combination Sets - Searched* 

Symbol Date Examiner 

US Classification - Searched* 

Class Subclass Date Examiner 

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

Search Notes 

Search Notes 

searched inventor names in DAV 

searched Assignee in EAST 

E21843/1185, 43/11852, 43/11855 - searched entirety 

E21 843/ 117 - text searched 

E21843/117-11855 

citation searched 

text searched 

text searched 

citation searched 

/JOSHUA T SEMICK/ 
Examiner, Art Unit 3641 

U.S. Patent and Trademark Office 

Date Examiner 

04/26/2019 JTS 

04/26/2019 JTS 

04/26/2019 JTS 

04/26/2019 JTS 

04/29/2019 JTS 

04/29/2019 JTS 

06/07/2019 JTS 

08/08/2019 JTS 

08/08/2019 JTS 

Page 1 of 2 
Part of Paper No.: 20190809 Hunting Titan, Inc. 

Ex. 1008 
Pg. 043



Application/Control No. 

Search Notes 16/359,540 

Examiner 

JOSHUA T SEMICK 

Interference Search 

US Class/CPC 
US Subclass/CPC Group 

Symbol 

/JOSHUA T SEMICK/ 
Examiner, Art Unit 3641 

U.S. Patent and Trademark Office 
Page 2 of 2 

Applicant(s)/Patent Under Reexamination 

Parks et al. 

Art Unit 

3641 

Date Examiner 

Part of Paper No.: 20190809 Hunting Titan, Inc. 
Ex. 1008 

Pg. 044



Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 16/359,540 Parks et al. 

Examiner Art Unit 

JOSHUA T SEMICK 3641 

./ Rejected - Cancelled N Non-Elected A Appeal 

- Allowed Restricted I Interference 0 Objected -

CLAIMS 

0 Claims renumbered in the same order as presented by applicant 0 CPA 0 T.D. 0 R.1.47 

CLAIM DATE 
Final Original 04/29/2019 08/09/2019 

1 ./ ./ 
2 ./ ./ 
3 ./ ./ 
4 ./ -
5 ./ ./ 
6 0 -

7 ./ ./ 
8 ./ ./ 
9 ./ ./ 
10 ./ ./ 
11 ./ = 
12 ./ -
13 ./ = 
14 ./ = 
15 ./ = 
16 ./ = 
17 0 -

18 ./ = 
19 ./ = 
20 ./ = 
21 ./ 
22 ./ 
23 ./ 
24 ./ 

U.S. Patent and Trademark Office Part of Paper No.: 20190809 

Page 1 of 1 
Hunting Titan, Inc. 

Ex. 1008 
Pg. 045



Receipt date: 06/20/2019 16/359,540 - GAU: 3641 

Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 1113012020. 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. 

Application Number 16359540 

Filing Date :1019-03-20 

INFORMATION DISCLOSURE First Named Inventor I ~avid c_ Parks et al. 
STATEMENT BY APPLICANT 

Art Unit 13641 
(Not for submission under 37 CFR 1.99) 

Examiner Name I SEMICK, Joshua T 

Attorney Docket Number I DMC007USCon3 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS I Remove I 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

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

NON-PATENT LITERATURE DOCUMENTS I Remove I 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

,_ 

EFSWeb 2.1.18 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.T.S/ Hunting Titan, Inc. 

Ex. 1008 
Pg. 046



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

Application Number 16359540 

Filing Date 2019-03-20 

First Named Inventor David C. Parks et al. 

Art Unit 3641 

Examiner Name SEMICK, Joshua T 

Attorney Docket Number DMC007USCon3 

1 
NTELLECTUAL PROPERTY INDIA, Office Action of IN Application No. 201647004496, dated June 7, 2019, which is 
n the same family as US App_ No_ 16/359,540, 6 pgs_ 

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

EXAMINER SIGNATURE 

Examiner Signature 111 JOSHUA T SEMI CK/ I Date Considered II os/0912019 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04_ 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible_ 5 Applicant is to place a check mark here i1 
English language translation is attached_ 

EFSWeb 2.1.18 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.T.S/ Hunting Titan, Inc. 

Ex. 1008 
Pg. 047



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

Application Number 16359540 

Filing Date 2019-03-20 

First Named Inventor David C. Parks et al. 

Art Unit 3641 

Examiner Name SEMICK, Joshua T 

Attorney Docket Number DMC007USCon3 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Jason M_ Rockman/ Date (YYYY-MM-DD) 2019-06-20 

Name/Print Jason M_ Rockman Registration Number ~3473 

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

EFSWeb 2.1.18 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.T.S/ Hunting Titan, Inc. 

Ex. 1008 
Pg. 048



Receipt date: 06/20/2019 16/359,540 - GAU: 3641 

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set 
forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, 
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the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
Information and Retrieval (PAIR) system. The direct link to access this status information is currently 
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only 
be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 
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Examiner Name I SEMICK, Joshua T 
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1 NTELLECTUAL PROPERTY INDIA, Office Action of IN Application No. 201647004496, dated June 7, 2019, which is 
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If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
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Application Number 16359540 

Filing Date 2019-03-20 
INFORMATION DISCLOSURE First Named Inventor I David C. Parks et al. 
STATEMENT BY APPLICANT 

Art Unit 3641 
( Not for submission under 37 CFR 1.99) 

Examiner Name I SEMICK, Joshua T 

Attorney Docket Number DMC007USCon3 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Jason M. Rockman/ Date (YYYY-MM-DD) 2019-06-20 

Name/Print Jason M. Rockman Registration Number ~3473 

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

EFSWeb2.1.18 Hunting Titan, Inc. 
Ex. 1008 

Pg. 056



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

EFSWeb2.1.18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 057



Doc Code: TRAN. LET 
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Approved for use through 11/30/2020. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

TRANSMITTAL 
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(to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission 12 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Attorney Docket Number 

. . . . 

03/20/2019 

David C. Parks et al. 

3641 

SEMICK, Joshua T 

DMC007USCon3 
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Fee Transmittal Form Drawing(s) 

D D Licensing-related Papers D Appeal Communication to Board 
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Amendment/Reply (Appeal Notice, Brief, Reply Brief) 

D D Petition to Convert to a D After Final Provisional Application Proprietary Information 

D D Power of Attorney, Revocation D Status Letter Affidavits/declaration(s) Change of Correspondence Address 

D D Terminal Disclaimer 0 Other Enclosure(s) (please Identify 
Extension of Time Request below): 

D Express Abandonment Request D Request for Refund 
Non patent literature 

~ Information Disclosure Statement D CD, Number of CD(s) 

D Landscape Table on CD 

D Certified Copy of Priority I Remarks I 
Document(s) 

D Reply to Missing Parts/ 
Incomplete Application 

D Reply to Missing Parts 
under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

Moyles IP, LLC 

Signature 
/Jason M. Rockman/ 

Printed name 
Jason M. Rockman 

Date June 20, 2019 I Reg. No. 163473 

r 
"""' CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

\!::yped or printed name I Date I 
This collection of information is required by 37 CFR 1.5. 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 and1 .14. This collection is estimated to 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, 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. 

ff you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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. 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 061



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor( s): David C. Parks et al. 

Appl. No.: 16/359,540 

Filed: 03/20/2019 

Title: PERFORATION GUN COMPONENTS 
AND SYSTEM 

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

Examiner: 

Art Unit: 
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Atty Docket 
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REPLY UNDER 37 C.F.R. §1.111 

AMENDMENT UNDER 37 C.F.R. §1.121 

Sir: 

SEMICK, Joshua 
T 

3641 

9246 

DMC007USCon3 

Responsive to the Non-Final Office Action mailed May 3, 2019 (hereinafter "the Office 

Action") to which a reply is due by August 3, 2019, Applicant respectfully requests 

reconsideration, withdrawal of the rejections, and allowance of the Claims based upon the 

following amendments and remarks. Please charge or credit any additional fee due to Deposit 

Account Number 600151, with reference to the above-referenced attorney docket number. 

Amendments to the Claims are set forth in the Listing of Claims that begins on page 2 

of this correspondence. 

Remarks begin on page 7 of this correspondence. 
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AMENDMENTS TO THE CLAIMS 

A listing of all claims and their current status in accordance with 37 C.F.R. § 1.121(2) is 
provided below. This listing of claims replaces all prior versions and listing of claims in the 
application. 

1. (Currently Amended) A perforating gun, comprising: 

an outer gun carrier; 

a charge holder positioned within the outer gun carrier and including at least one shaped 

charge; ftfld 

a detonator contained entirely within the outer gun carrier, the detonator including 

a detonator body containing detonator components, 

a wireless bulkhead signal-in connector portion, a wireless through wire 

connector connecting portion, and a wireless ground contact connector portion, and 

an insulator electrically isolating the wireless bulkhead signal-in connector 

portion from the wireless through wire connector connecting portion: and, 

a bulkhead, wherein the bulkhead includes a contact pin in wireless electrical contact 

with the wireless signal-in connector, wherein 

at least a portion of the bulkhead is contained within a tandem seal adapter, and the 

wireless ground contact connector is in wireless electrical contact with the tandem seal 

adapter. 

2. (Currently Amended) The perforating gun of claim 1, further comprising a through wire for 

relaying an electrical signal along a length of the charge holder, wherein the through wire is a 

wire and the wireless through wire connector connecting portion is in electrical contact with the 

through wire. 

3. (Original) The perforating gun of claim 1, wherein the charge holder is an injection molded 

part. 
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4. (Cancelled) 

5. (Currently Amended) The perforating gun of claim l[[ 4]], wherein the contact pin transfers 

an electrical signal from a previous wellbore tool to the wireless signal-in bulkhead connector 

portion. 

6. (Cancelled) 

7. (Original) The perforating gun of claim 1, further comprising a top connector, wherein the 

detonator is positioned within the top connector. 

8. (Original) The perforating gun of claim 7, wherein the top connector is an injection molded 

part. 

9. (Currently Amended) A modular detonator, comprising: 

a detonator body containing detonator components; 

a wireless signal-in connector bulkhead connecting portion; 

a wireless through wire connector connecting portion; 

a wireless ground contact connector portion; 

a signal-in wire electrically connecting at least in part the wireless signal-in connector 

bulkhead connecting portion to at least one of the detonator components; and,. 

an insulator electrically isolating the wireless signal-in connector bulkhead connecting 

portion from the wireless through wire connector connecting portion, wherein 

the wireless signal-in connector is configured for making wireless electrical contact with 

an electrical contact of a bulkhead assembly contained at least in part within a tandem seal 

adapter when the modular detonator is received within a gun assembly of a perforating gun 

system, and 
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the wireless ground contact connector is configured for making wireless electrical contact 

with the tandem seal adapter when the modular detonator is received within the gun assembly 

of the perforating gun system. 

10. (Original) The modular detonator of claim 9, further comprising a detonating cord 

connecting portion, wherein the detonating cord connecting portion is sized to retain a detonating 

cord and positioned to energetically couple the detonating cord to the detonator. 

11. (Currently Amended) A method for assembling a perforation gun system, comprising: 

(a) inserting a charge holder within a hollow interior of an outer gun carrier, wherein the 

charge holder includes a detonating cord connected to the charge holder and at least one shaped 

charge; 

(b) inserting a top connector into the outer gun carrier adjacent to the charge holder, the 

top connector comprising a hollow channel; 

ill inserting a detonator into the hollow channel of the top connector outer gun carrier, the 

detonator including 

a detonator body containing detonator components, 

a wireless signal-in bulkhead connector portion, a wireless through wire connector 

connecting portion, and a wireless ground contact connector portion, and 

an insulator electrically isolating the wireless signal-in bulkhead connector portion 

from the wireless through wire connector connecting portion;--and 

ftj@ connecting a through wire to the wireless through wire connector: connecting 

portion 

( e) energetically coupling the detonating cord to the detonator: and, 

(f) transporting the perforation gun system to a well bore site, wherein at least one of steps 

(a), (b), and (d) is performed before transporting the perforation gun system, and step (c) is 

performed at the wellbore site. 
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12. (Cancelled) 

13. (Original) The method of claim 11, wherein inserting the detonator into the outer gun carrier 

includes pushing the detonator into the outer gun carrier. 

14. (Currently Amended) The method of claim 11, wherein the through wire is a wire, and the 

wireless through wire connector connecting portion of the detonator is in electrical contact with 

the through wire. 

15. (Currently Amended) The method of claim 11, further comprising connecting a bulkhead 

into the outer gun carrier, wherein the bulkhead includes a contact pin and connecting the 

bulkhead into the outer gun carrier includes placing the contact pin in wireless electrical contact 

with the wireless signal-in bulkhead connector portion. 

16. (Currently Amended) The method of claim 11[[12]], wherein one or more of steps (a), 

.(b).ftj, and ( d) is performed at a factory or a facility that is not a well bore site. 

17. (Cancelled) 

18. (Currently Amended) The method of claim 11[[12]], further comprising performing a 

continuity test to ensure continuity between one or more electrical connections of the perforation 

gun system. 

19. (Currently Amended) The method of claim 11[[12]], wherein performing at least steps (a) to 

[[-]] (c) and ( e) a first time with a first set of components completes a first perforating gun 

segment and the method further comprises: 

performing at least steps (a) to[[-]] (e) and (e) a second time with a second set of 

components to complete a second perforating gun segment; and 

connecting the second perforating gun segment to the first perforating gun segment. 
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20. (Currently Amended) The method of claim 11, wherein the detonator further includes a 

signal-in portion wire electrically connecting at least in part the wireless signal-in connector 

bulkhead connecting portion to at least one of the detonator components. 

21. (New) The perforating gun of claim 1, wherein the detonator includes a signal-in wire 

electrically connected to the wireless signal-in connector and a ground wire electrically 

connected to the wireless ground contact connector. 

22. (New) The perforating gun of claim 1, wherein the detonator is configured for being 

electrically contactably received within the perforating gun without using a wired electrical 

connection, and the wireless signal-in connector, the wireless through-wire connector, and the 

wireless ground contact connector together are configured to replace the wired electrical 

connection and to complete an electrical connection merely by contact. 

23. (New) The modular detonator of claim 9, the modular detonator further comprising a ground 

wire electrically connected to the wireless ground contact connector. 

24. (New) The modular detonator of claim 9, wherein the modular detonator is configured for 

being electrically contactably received within the gun assembly of the perforating gun system 

without using a wired electrical connection, and the wireless signal-in connector, the wireless 

through-wire connector, and the wireless ground contact connector together are configured to 

replace the wired electrical connection and to complete an electrical connection merely by 

contact. 
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REMARKS 

The Examiner is respectfully requested to enter the amendments to the claims noted herein, 

and to consider and examine the application as amended. The Office Action addressed Claims 1-

20. In this document, amendments to the claims have been made to secure the issuance of a patent 

on the allowed claims. Specifically, Claims 4 and 6 have been cancelled and the subject matter of 

those claims is incorporated into Claim 1 and at least in part into Claim 9, and Claims 12 and 17 

have been cancelled and the subject matter of those claims is incorporated into Claim 11. 

Claims 1, 2, 5, 9, 11, 14-16, and 18-20 are currently amended. New claims 21-24 have 

been added. Support for the new claims can be found throughout the specification, and specifically 

at im [0061] and [0066], and FIGS. 27-35B. 

Applicant expressly reserves the right to re-introduce and-or re-file unclaimed subject 

matter. Since there are only 3 independent claims and the total number of claims presented is 20, 

Applicant believes that no claim fees are required for entry of this amendment. Upon entry of this 

amendment, Claims 1-3, 5, 7-11, 13-16, and 18-24 remain in the application. 

OBJECTIONS TO THE SPECIFICATION 

The Examiner has objected to the Specification for failing to provide proper antecedent 

basis for the previously-claimed "wireless bulkhead connector portion" (claims 1, 4, 5, 11, and 

15), "wireless bulkhead connecting portion" (claim 9), "wireless through wire connecting 

portion" (claims 1, 2, 9, 11, and 14), and "wireless ground portion" (1, 6, 9, and 11). (Office 

Action at 2.) Without acquiescing to the Examiner's objections, and for the purpose of moving 

this application to immediate allowance, the remaining claims are currently amended, where 

applicable, to recite: a "wireless signal-in connector" in place of a "wireless bulkhead connector 

portion" and a "wireless bulkhead connecting portion"; a "wireless through wire connector" in 

place of a "wireless through wire connecting portion"; and, a "wireless ground contact 

connector" in place of a "wireless ground portion." Support for the amendments can be found, 

for example, at ilil [0061], [0066], and [0073], and Figures 27-30, 35A, and 35B. 

Applicant respectfully submits that the indicated claim amendments obviate the 

Examiner's objections to the Specification, without materially changing the scope of the claims. 
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The indicated claim amendments are intended to clarify the claim terms finding additional 

express support in the Specification. In addition, without acquiescing to the Examiner's 

interpretations of the previous claim terms forming the basis of the Examiner's objections, 

Applicant respectfully submits that the indicated claim amendments render moot the Examiner's 

interpretations of those terms. 

Withdrawal of the objections to the Specification is respectfully requested. 

PATENTABILITY OF THE CLAIMS 

ALLOW ABLE SUBJECT MATTER 

Applicant thanks the Examiner for the indication of allowability of Claims 6 and 17. The 

subject matter of Claim 6, including intervening Claim 4, has been incorporated into Claim 1, and 

the subject matter of Claim 17, including intervening claim 12, has been incorporated into Claim 

11. As Claims 6 and 17 have now been placed into independent form viz-a-viz Claims 1 and 12, 

respectively, those independent claims are believed to be in condition for immediate allowance. 

While Applicant agrees that original Claims 6 and 17 contain allowable subject matter, 

Applicant respectfully submits that the allowable subject matter of the original claims is not limited 

to the subject matter noted in the Examiner's statement of reasons for the indication of allowable 

subject matter ("wherein at least a portion of the bulkhead is contained within a tandem seal 

adapter, and the wireless ground portion is in wireless electrical contact with the tandem seal 

adapter," and "performing steps (a), (c), and (d) is performed before transporting the perforation 

gun system, and step (b) is performed at the wellbore site" (Office Action at 9)). For example, 

allowable subject matter may be found variously in the claimed detonator including the claimed 

connectors/connecting portions in original Claims 1, 9, and 11, and/or in the combination of the 

claimed detonator in the claimed perforating gun (Claim 1) and method (Claim 11). Allowable 

subject matter may further be found in those elements by themselves or in certain combinations 

with other features of the independent claims or the various dependent claims that depend 

therefrom. 

As Applicant is moving this application to immediate allowance on the basis of original 

Claims 6 and 17, Applicant is not addressing all, or any particular, alternative subject matter that 
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Applicant believes is allowable, and Applicant disagrees with any suggestion that the allowable 

subject matter of the original claims is limited to the Examiner's indication of allowable subject 

matter. 

CLAIM REJECTIONS UNDER 35 U.S.C. §102(a) 

Claims 9 and 10 stand rejected under 35 U.S.C. § 102(a)(l), as allegedly being anticipated 

by U.S. Patent No. US 6,752,083 Bl, Lerche et al. ("Lerche"). Without acquiescing to the 

Examiner's rejections, and for the purpose of moving this application to immediate allowance, 

Claim 9 is currently amended to incorporate, in part, certain subject matter from Claim 6 that the 

Examiner has found allowable. Claim 9 now recites: 

A modular detonator, comprising: 
a detonator body containing detonator components; 
a wireless signal-in connector; 
a wireless through wire connector; 
a wireless ground contact connector; 
a signal-in wire electrically connecting at least in part the wireless signal­

in connector to at least one of the detonator components; and, 
an insulator electrically isolating the wireless signal-in connector from the 

wireless through wire connector, wherein 
the wireless signal-in connector is configured for making wireless 

electrical contact with an electrical contact of a bulkhead assembly contained at 
least in part within a tandem seal adapter when the modular detonator is received 
within a gun assembly of a perforating gun system, and 

the wireless ground contact connector is configured for making wireless 
electrical contact with the tandem seal adapter when the modular detonator is 
received within the gun assembly of the perforating gun system. 

Applicant respectfully submits that Claim 9 is allowable for at least the same reasons as 

original Claim 6, as indicated by the Examiner. Claim I 0 depends from Claim 9 and is allowable 

for at least the same reasons. Withdrawal of these rejections is respectfully requested. 

New Claims 23 and 24 depend from Claim 9 and are allowable for at least the same reasons. 

Claims 1, 2, 4, 5, 7, 11-16, 19 and 20 stand rejected under 35 U.S.C. § 102(a)(2), as 

allegedly being anticipated by U.S. Patent No. US 9,677,363 B2, Schacherer et al. ("Schacherer"). 

Without acquiescing to the Examiner's rejections, and for the purpose of moving this application 

to immediate allowance, Claim I has been amended to incorporate the allowable subject matter of 
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Claim 6 and intervening Claim 4, and Claim 11 has been amended to incorporate the allowable 

subject matter of Claim 17 and intervening Claim 12. Claims 2, 5, and 7 depend from Claim 1 

and are allowable for at least the same reasons as Claim 1. Claims 13-16, 19, and 20 depend from 

Claim 11 and are allowable for at least the same reasons as Claim 11. Withdrawal of these 

rejections is respectfully requested. 

New Claims 21 and 22 depend from Claim 1 and are allowable for at least the same reasons 

as Claim 1. 

CLAIM REJECTIONS UNDER 35 U.S.C. §103 

Claims 3 and 8 stand rejected under 35 U.S.C. § 103, as allegedly being unpatentable over 

Schacherer as applied to Claims 1 and 7, and further in view of U.S. Patent No. 10, 190,398 B2, 

Goodman et al. ("Goodman"). Applicant does not acquiesce to the Examiner's rejections, 

although Applicant does not necessarily disagree with the Examiner's noted deficiencies in the 

cited art. For the purpose of moving this application to immediate allowance, Claim 1 has been 

amended as discussed above. Claims 3 and 8 depend from Claim 1 and are allowable for at least 

the same reasons. Withdrawal of these rejections is respectfully requested. 

Claim 18 stands rejected under 35 U.S.C. § 103, as allegedly being unpatentable over 

Schacherer as applied to claim 12, and further in view of U.S. Patent No. 8,695,506 B2, Lanclos 

("Lanclos"). Applicant does not acquiesce to the Examiner's rejection, although Applicant does 

not necessarily disagree with the Examiner's noted deficiencies in the cited art. For the purpose 

of moving this application to immediate allowance, Claim 11 has been amended as discussed 

above. Claim 18 depends from Claim 11 and is allowable for at least the same reasons. 

Withdrawal of this rejection is respectfully requested. 

EXAMINER'S CONCLUSION 

Applicant does not necessarily agree with the Examiner's conclusion (Office Action at 10) 

that the cited art listed in form PT0-892, attached to the Office Action, is pertinent to Applicant's 

disclosure. 
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CONCLUSIONS 

In view of the foregoing remarks, no further issues are believed to be outstanding in the 

present application, and the present application is believed to be in condition for allowance. 

Favorable action is respectfully requested. 

Applicant reserves all rights and arguments with respect to all such other limitations and 

distinctions not expressly noted above. Moreover, to the extent that any claim amendments 

made above constitute a narrowing of the scope of the claimed subject matter, such narrowing 

should not be construed as admitting the merits of any of the claim rejections. Applicant's 

failure (if at all) to expressly address above any particular statement or argument by the 

Examiner should not be construed as an admission or acquiescence that such statement or 

argument is accurate or proper. 

Should the Examiner deem that any further action is necessary to place this application in 

even better form for allowance, the Examiner is encouraged to contact Applicant's undersigned 

representative at the below listed telephone number. 

It is not believed that any fees are required for this Amendment. Please charge any 

deficiency or credit any overpayment to Deposit Account Number 600151, with reference to the 

above-referenced attorney docket number. The undersigned attorney may be contacted at the 

number below to facilitate the resolution of any matters. 

Moyles IP, LLC 
1 Enterprise Drive, Suite 428 
Shelton, CT 06484 
T: (203) 870-4024 
F: (866) 250-1636 
jrocbnan@moylesip.corn 

May 21, 2019 

Respectfully submitted, 

/Jason M. Rockman/ 
Jason M. Rockman 
Registration No.: 63,473 
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DETAILED CORRESPONDENCE 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority under 35 U.S.C. 119 (a)-(d). 

The certified copy has been filed in parent Application No. 14/904788, filed on 13 January 2016. 

Specification 

3. The specification is objected to as failing to provide proper antecedent basis for the claimed 

subject matter. See 37 CFR l.75(d)(l) and MPEP § 608.0l(o). Correction of the following is required: 

Claims 1, 4, 5, 11 and 15 - the phrase "wireless bulkhead connector portion" cannot be found in 

the specification. For purposes of examination it will be interpreted as the disclosed "bulkhead 

connector element 118" ~[0073]. 

Claim 9- the phrase "wireless bulkhead connecting portion" cannot be found in the 

specification. For purposes of examination it will be interpreted as the disclosed "bulkhead connector 

element 118" ~[0073]. 

Claims 1, 2, 9, 11 and 14 - the phrase "wireless through wire connecting portion" cannot be 

found in the specification. For purposes of examination it will be interpreted as the disclosed "through 

wire connector element 112" ~[0073]. 

Claims 1, 6, 9 and 11- the phrase "wireless ground portion" cannot be found in the 

specification. For purposes of examination it will be interpreted as the disclosed "ground contact 

element 114" ~[0073]. 

Claim Rejections - 35 USC§ 102 

4. 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: 
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A person shall be entitled to a patent unless -

(a)(l) the claimed invention was patented, described in a printed publication, or in public use, on sale 

or otherwise available to the public before the effective filing date of the claimed invention. 

(a)(2) the claimed invention was described in a patent issued under section 151, or in an application 

for patent published or deemed published under section 122(b), in which the patent or application, as 

the case may be, names another inventor and was effectively filed before the effective filing date of 

the claimed invention. 

Page 3 

5. Claims 9 and 10 are rejected under 35 U.S.C. 102(a)(l) as being anticipated by US 6, 752,083 Bl 

to Lerche et al. ("Lerche"). 

Regarding claim 9, Lerche discloses a modular detonator (22, Fig. 5, reproduced below with 

examiner's annotations) comprising: 

a detonator body (comprising main housing 150 and booster housing 160) containing detonator 

components (at least voltage multiplier 102, see Fig. 2); 

a wireless bulkhead connecting portion (annotated below, defined by the left portion of bottom 

housing 150B); 

a wireless through wire connecting portion (annotated below, defined by top housing 150A); 

a wireless ground portion (annotated below, defined by the right portion of bottom housing 

150B); 

a signal-in wire 1048 electrically connecting at least in part the wireless bulkhead connecting 

portion (annotated below) to at least one of the detonator components (voltage multiplier 102, the 

connection is best seen in Fig. 2); and 

an insulator (the "insulation layer ... e.g., a polyimide layer such as KAPTON.RTM. or Pyralin" of 

support structure 110, 3:8-15) electrically isolating the bulkhead connecting portion (annotated below) 

from the through wire connecting portion (annotated below). 
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Regarding claim 10, Lerche further discloses a detonating cord connecting portion (annotated 

above), wherein the detonating cord connecting portion (annotate above) is sided to retain a detonating 

cord 24 and positioned to energetically couple (via at least booster explosive 126) the detonating cord 

24 to the detonator 22. 

6. Claims 1, 2, 4, 5, 7, 11-16, 19 and 20 are rejected under 35 U.S.C. 102(a)(2) as being anticipated 

by US 9,677,363 B2 to Schacherer et al. ("Schacherer"). 

Regarding claims 1, 2, 11 and 14, Schacherer discloses a perforating gun (well tool system 12, 

Fig. 1, reproduced below with examiner's annotations) and method for assembling the same, 

comprising: 

an outer gun carrier (comprising outer housing 26 and connectors 28, 30, Fig. 5, reproduced 

below with examiner's annotations); 

a charge holder (annotated below) positioned within the outer gun carrier (comprising 26) and 

including a detonating cord (22, see Fig. 1) connected to the charge holder (annotated below) and at 

least one shaped charge 24; and 

a detonator (comprising 60, 40, 38, 32, 76, 48, 46, see Figs. 4 and 5, reproduced below with 

examiner's annotations) contained entirely within the outer gun carrier (comprising 30), the detonator 
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(comprising 60, 40, 38, 32, 76, 48, 46) including a detonator body (annotated below) containing 

detonator components (at least firing module 32), 

a wireless bulkhead connector portion (comprising 64), 

a wireless through wire connecting portion (comprising 66), and 

a wireless ground portion 46, 

Page 5 

a through wire (comprising 34, see Fig. 5) for relaying an electrical signal along a length of the 

charge holder (annotated below), wherein the through wire 34 is a wire and the wireless through wire 

connection portion (comprising 66) is in electrical contact with the through wire 34; and 

an insulator (see Fig. 3, annotated below, wherein the insulator is the material positioned 

between electrical contacts 64, 66 and connectors 68, 70 to facilitate conductive signal paths from 66 to 

70 and from 64 to 68 respectively) electrically isolating the wireless bulkhead connector portion 64 from 

the wireless through wire connecting portion 66. 
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Regarding claim 4, Schacherer further discloses a bulkhead (connector 84, see Fig. 5), wherein 

the bulkhead 84 includes a contact pin 92 in wireless electrical contact with the wireless bulkhead 

connector portion (comprising 64, 66). 

Regarding claims 5 and 15, Schacherer further discloses wherein the contact pin 92 transfers an 

electrical signal from a previous well bore tool (annotated above, Fig. 5) to the wireless bulkhead 

connector portion (comprising 64, 66). 

Regarding claims 7 and 12, Schacherer further discloses a top connector/detonating cord 

connecting portion (annotated above, Fig. 5), wherein the detonator (comprising 60) is positioned 

within a hollow channel of the top connector (see Fig. 5). 

Regarding claim 13, Schacherer further discloses wherein detonator component 60 attached to 

cord 22 is pushed (or inserted) into the hollow channel of the top connector (annotated above). 

Regarding claim 16, Schacherer further discloses that assembly of each of the explosive 

assemblies 20 and connectors 30 takes place prior to transporting the assemblies to the well bore site 

(3:45-58). 
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Regarding claim 19, Schacherer further discloses assembling a first set of components (the 

uppermost set of 20 + 30 shown in Fig. 1) and a second set of components (the lowermost set of 20 + 30 

shown in Fig. 1). 

Regarding claim 20, Schacherer further discloses wherein the detonator further includes a 

signal-in portion wire (annotated above, Fig. 3) electrically connecting at least in part the wireless 

bulkhead connecting portion 64 to at least one of the detonator components 32. 

Claim Rejections - 35 USC§ 103 

7. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is 

not identically disclosed as set forth in section 102, if the differences between the claimed invention 

and the prior art are such that the claimed invention as a whole would have been obvious before the 

effective filing date of the claimed invention to a person having ordinary skill in the art to which the 

claimed invention pertains. Patentability shall not be negated by the manner in which the invention 

was made. 

8. Claims 3 and 8 are rejected under 35 U.S.C. 103 as being unpatentable over Schacherer as 

applied to claims 1 and 7 above (see ~7), and further in view of US 10,190,398 B2 to Goodman et al. 

("Goodman"). 

Regarding claims 3 and 8, Schacherer is silent regarding the charge holder or the top connector 

being an injection molded part. However, Goodman teaches a detonator structure (36, Fig. 2) for 

perforating guns (Fig. 1), the detonator having a housing 38 made by injection molding (3:29-33). 

Therefore, it would have been obvious to one of ordinary skill in the art prior to the effective filing date 

of the claimed invention to modify Schacherer to have either the charge holder or the top connector be 

an injection molded part, as taught by Goodman, in order to utilize a known process that is suitable for 

making subcomponents of perforating guns. 

9. Claim 18 is rejected under 35 U.S.C. 103 as being unpatentable over Schacherer as applied to 

claims 12 above (see ~7), and further in view of US 8,695,506 B2 to Lanclos ("Lanclos"). 
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Regarding claim 18, Schacherer is silent regarding the step of performing a continuity test. 

Page 9 

However, Lanclos teaches a method of verifiying detonator connection of a perforating gun (abstract), 

the method involving confirming electrical continuity thorugh the detonator (abstract and 2:6-11). 

Therefore, it would have been obvious to one of ordinary skill in the art prior to the effective filing date 

of the claimed invention to modify Schacherer to include the step of performing a continuity test, as 

taught by Lanclos, in order to ensure that the system is ready for detonation (2:6-11). 

Allowable Subject Matter 

10. Claims 6 and 17 are 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. 

11. The following is a statement of reasons for the indication of allowable subject matter: 

Regarding claim 6, the prior art fails to anticipate or make obvious (in the context of the 

pertinent claims) wherein at least a portion of the bulkhead is contained within a tandem seal adapter, 

and the wireless ground portion is in wireless electrical contact with the tandem seal adapter. 

Schacherer is considered to most relevant known prior art who discloses a bulkhead 84 that is contained 

within an outer housing 26 of the perforating gun and there is no disclosure of the outer housing 26 in 

electrical contact with the wireless ground portion 46. 

Regarding claim 17, the prior art fails to anticipate or make obvious (in the context of the 

pertinent claims) performing steps (a), (c), and (d) is performed before transporting the perforation gun 

system, and step (b) is performed at the wellbore site. Schacherer is considered to most relevant known 

prior art who discloses performing the claimed steps (including step (b)) prior to transporting to the 

wellbore site (3:45-58). 
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Conclusion 

12. Prior art not relied upon but considered pertinent to applicant's disclosure is cited in the 

attached PT0-892 form. 
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13. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to JOSHUA T SEMICK whose telephone number is (571)272-5274. The examiner can 

normally be reached on M-F: 7AM to 4PM. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Troy Chambers can be reached on (571)272-6874. The fax phone number for the organization where 

this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a US PTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/JOSHUA T SEMICK/ 
Examiner, Art Unit 3641 
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Attorney Docket Number DMC007USCon3 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Jason M_ Rockman/ Date (YYYY-MM-DD) 2019-03-25 

Name/Print Jason M_ Rockman Registration Number ~3473 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 03/25/2019 16/359,540 - GAU: 3641 

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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3 ~015006869 WO A1 2015-01-22 bYNAENERGETICS 
GMBH&COKG 

4 ~009091422 WO A2 2009-07-23 BAKER HUGHES INC 

5 ~01620848 CN u 2010-11-03 NO 213 INST CHINA 
NORTH 

6 ~633904 RU C1 2017-10-19 
PUBLICHNOE 
11\KTSIONERNOE 
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Application Number 

Filing Date 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

First Named Inventor David C. Parks et al. 

Art Unit 
(Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number DMC007USCon3 

7 ~5107897 CN A 1986-09-10 
SCHLUMBERGER 
OVERSEAS S.A 

8 ~01397890 CN A 2009-04-01 
SCHLUMBERGER 
rrECHNOLOGY 

9 ~015134719 WO A1 2015-09-11 BURMEISTER et al 

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

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 DYNAENERGETICS, Selection Perforating Switch, Product Information Sheet, May 27, 2011, 1 pg. 

2 DYNAENERGETICS, Electronic Top Fire Detonator, Product Information Sheet, July 30, 2013 1 pg. 

3 
~erman Patent Office, Office Action dated May 22, 2014, in German: See Office Action for German Patent Application 
No. 10 2013 109 227.6, which is in the same family as PCT Application No. PCT/EP2014/065752, 8 pgs. 

4 
PCT Search Report and Written Opinion, mailed May 4, 2015: See Search Report and Written opinion for PCT 
~pplication No. PCT/EP2014/065752, 12 pgs. 

5 
SIPO, Search Report dated 03/29/2017, in Chinese: See Search Report for CN App_ No_ 201480040456.9, which is in 
he same family as PCT App. No. PCT/CA2014/050673, 12 & 3 pgs_ 

6 
~IM GILLIAT/KALED GASMI, New Select-Fire System, Baker Hughes, Presentation - 2013 Asia-Pacific Perforating 
Symposium, April 29, 2013, 16 pgs., http://www.perforators.org/presentations.php. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
(Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor David C. Parks et al. 

Art Unit 

Examiner Name 

Attorney Docket Number DMC007USCon3 

7 bYNAENERGETICS, OYNAselect Electronic Detonator 0015 SFDE ROX 1.4S, Product Information, December 16, 
~011,1pg_ 

8 DYNAENERGETICS, OYNAselect Electronic Detonator 0015 SFDE ROX 1.48, Product Information, December 16, 
~011,1pg_ 

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

Examiner Signature 111 JOSHUA T SEMI CK/ I Date Considered 11 04/2912019 

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

D 

D 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible_ 5 Applicant is to place a check mark here i1 
English language translation is attached_ 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
(Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor David C. Parks et al. 

Art Unit 

Examiner Name 

Attorney Docket Number DMC007USCon3 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Jason M_ Rockman/ Date (YYYY-MM-DD) 2019-03-20 

Name/Print Jason M_ Rockman Registration Number ~3473 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 03/20/2019 16/359,540 - GAU: 3641 

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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APPLICATION NO. FILING DATE 

16/359,540 03/20/2019 

81796 7590 04/18/2019 

Moyles IP, LLC 
1 Enterprise Drive, Suite 428 
Shelton, CT 06484 

FIRST NAMED INVENTOR 

David C. Parks 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

DMC007USCon3 

CONFIRMATION NO. 

9246 

EXAMINER 

ART UNIT PAPER NUMBER 

3641 

NOTIFICATION DATE DELIVERY MODE 

04/18/2019 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docket@moylesip.com 
lmoyles@moylesip.com 

PTOL-90A (Rev. 04/07) 
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Decision Granting Request for 
Prioritized Examination (Track I) 

Application No. 
16/359,540 

Examiner 

CHERYL P GIBSON 
BAYLOR 

1. THE REQUEST FILED 20 March 2019 IS GRANTED. 

Applicant(s) 

Parks et al. 

Art Unit 
OPET 

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

AIA (First Inventor 
to File) Status 
Yes 

2. The above-identified application will undergo prioritized examination. The application will be 
accorded special status throughout its entire course of prosecution until one of the following occurs: 

A. filing a petition for extension of time to extend the time period for filing a reply; 

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

C. filing a request for continued examination ; 

D. filing a notice of appeal; 

E. filing a request for suspension of action; 

F. mailing of a notice of allowance; 

G. mailing of a final Office action; 

H. completion of examination as defined in 37 CFR 41.102; or 

I. abandonment of the application. 

Telephone inquiries with regard to this decision should be directed to CHERYL GIBSON BAYLOR at (571 

)272-3213. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282. 

/CHERYL GIBSON BAYLOR/ 
Paralegal Specialist, OPET 

U.S. Patent and Trademark Office 

PT0-2298 (Rev. 02-2012) 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 16/359,540 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 300 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 660 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 760 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 
(37 CFR 1.16(i)) 

minus 20= OR x 100 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = x 460 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1720 

APPLICATION AS AMENDED - PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = 
OR ~ (37 CFR 1.16(i)) x = x = 

0 
Independent ... -z Minus x = OR x = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = x = OR 
~ (37 CFR 1.16(i)) 

x = 

0 Independent Minus ... = z x = OR x = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

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

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adm"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

NUMBER 
FILING or 

37l(c)DATE 
GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/359,540 03/20/2019 3641 1720 DMC007USCon3 20 3 

81796 
CONFIRMATION NO. 9246 

FILING RECEIPT 
Moyles IP, LLC 
1 Enterprise Drive, Suite 428 
Shelton, CT 06484 

1111111111111111111111m~m11~1~~1D~11111111111111111111111 

Date Mailed: 04/09/2019 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

David C. Parks, Calgary, CANADA; 
Frank Haran Preiss, Bonn, GERMANY; 
Liam McNelis, Bonn, GERMANY; 
Eric Mulhern, Edmonton, CANADA; 
Thilo Scharf, Letterkenny, IRELAND; 

DynaEnergetics GmbH & Co. KG, Troisdorf, GERMANY; 
Assignment For Published Patent Application 

DynaEnergetics GmbH & Co. KG, Troisdorf, GERMANY 
JDP Engineering and Machine Inc, Calgary, CANADA 

Power of Attorney: The patent practitioners associated with Customer Number 81796 

Domestic Priority data as claimed by applicant 
This application is a CON of 15/920,812 03/14/2018 
which is a CON of 15/617,344 06/08/2017 
which is a DIV of 15/287,309 10/06/2016 PAT 9702680 
which is a DIV of 14/904,788 01 /13/2016 PAT 9494021 
which is a 371 of PCT/CA2014/050673 07/16/2014 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CANADA 2821506 07/18/2013 

Permission to Access Application via Priority Document Exchange: Yes 
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Permission to Access Search Results: Yes 

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

If Required, Foreign Filing License Granted: 04/05/2019 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/359,540 
Projected Publication Date: 07/18/2019 
Non-Publication Request: No 
Early Publication Request: No 
Title 

PERFORATION GUN COMPONENTS AND SYSTEM 

Preliminary Class 

102 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 1113012020. 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. 

Application Number 16359540 

Filing Date 2019-03-20 
INFORMATION DISCLOSURE First Named Inventor 11 David C. Parks et al. 
STATEMENT BY APPLICANT 

Art Unit 13641 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Not yet assigned 

Attorney Docket Number I DMC007USCon3 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

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

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 16359540 

Filing Date 2019-03-20 

INFORMATION DISCLOSURE First Named Inventor I David C. Parks et al. 
STATEMENT BY APPLICANT 

Art Unit 3641 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Not yet assigned 

Attorney Docket Number DMC007USCon3 

1 l\USTIN POWDER COMPANY, A-140 F & Block, Detonator & Block Assembly, 2 pgs 

2 :>WEN OIL TOOLS & PACIFIC SCIENTIFIC; Side Block for Side Initiation, 1 pg 

3 
SIPO, Office Action dated 06/27/2018: See Office Action for CN App. No. 201580011132.7, which is in the same famill 
~s PCT App. No. PCT/US2015/18906, 9 pgs. & 5 pgs. 
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5 
DYNAENERGETICS, DYNAselect System, information downloaded from website, July 3, 2013, 2 pgs., http://www. 
:lynaenergetics.com/ 

6 
3B INTELLECTUAL PROPERTY OFFICE, Search Report for App. No. GB 1700625.5, which is in the same family as 
US9494021, dated 7/07/2017, 5 pgs. 
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CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Jason M. Rockman/ Date (YYYY-MM-DD) 2019-03-25 

Name/Print Jason M. Rockman Registration Number ~3473 

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

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand 

to be of particular relevance the principle or theory underlying the invention 
"E" earlier application or patent but published on or after the international ''X" document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve an inventive 
''L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination 
document published prior to the international filing date but later than being obvious to a person skilled in the art 

"P" the priority date claimed "&" document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 
23 September2014 (23-09-2014) 09 October 2014 (09-10-2014) 

Name and mailing address of the ISA/CA Authorized officer 
Canadian Intellectual Property Office 
Place du Portage I, Cl 14 - lst Floor, Box PCT Colin Watts (819) 934-9085 
50 Victoria Street 
Gatineau, Quebec KIA OC9 
Facsimile No.: 001-819-953-2476 
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W02012162308A2 
W02012162308A3 
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25 May 2011 (25-05-2011) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUilIORITY 

To: 

WILSON, CRAIG 

c/o Craig Wilson and Company 

5100 Orbitor Drive, Suite 202 

:MISSISSAUGA, Ontario 

Canada, L4W 4Z4 

Applicant's or agent's file reference 

CWCAS-299PCT 

PCT 
WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

Date of mailing 
(day/month/year) 

(PCT Rule 43bis.1) 

9 October 2014 (09-10-2014) 

FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCT /CA2014/050673 
International filing date (day/month/year) Priority date (day/month/year) 

16 July 2014 (16-07-2014) 18 July 2013 (18-07-2013) 

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

IPC: E21B 431116 (2006.01) 

Applicant 

DYNAENERGETICS Gl\.1BH & CO. KG ET AL 

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

~ 

r 
r 
r 

Box No. I 

Box No. II 

Box No. III 

BoxNo.N 

Basis of the opinion 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

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

r BoxNo. VI Certain documents cited 

Box No. VII Certain defects in the international application r 
r Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the International 
Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other than this one to be 
the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. lbis(b) that written opinions of this International 
Searching Authority will not be so considered. 

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

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

Name and mailing address of the ISA/CA 
Canadian Intellectual Property Office 
Place du Portage I, Cl 14 - 1st Floor, Box PCT 
50 Victoria Street 
Gatineau, Quebec KIA OC9 
Facsimile No.: 001-819-953-2476 

Form PCT/ISA/237 (cover sheet) (July 2011) 

Date of completion of this opinion Authorized officer 

Colin Watts (819) 934-9085 

24 September 2014 (24-09-2014) 
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Box No. I 

WRITTEN OPJNION OF THE 
INTERNATIONAL SEARCIIlNG AUTIIORITY 

Basis of this opinion 

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

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

International application No. 

PCT /CA2014/050673 

r a translation of the international application into which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23. l(b)). 

2. r This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91(Rule43bis.l(a)) 

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

a. (means) 

r onpaper 

r in electronic form 

b. (time) 

r in the international application as filed. 

r together with the international application in electronic form 

L subsequently to this Authority for the purposes of search 

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

5. Additional comments: 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AU1HORITY 

International application No. 

PCT /CA2014/050673 

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

I. Statement 

Novelty (N) Claims 6, 8, 9, 11 to 16, 18, 21to23, 25, and 26 

Claims 1to5, 7, 10, 17, 19, 20, and 24 

Inventive step (IS) Claims 9, 11 to 16, 23, 25, and 26 

Claims 1to8,10, 17, 19,20,21,22,and24 

Industrial applicability (IA) Claims 1to26 

Claims NONE 

2. Citations and explanations: 

1: US 4598775 A (VANN, R.R., et al.) 08 July 1986 (08-07-1986) 
2: US 7762351 B2 (VIDAL, M.)27 July 2010 (27-07-2010) 
3: US 2008149338 Al (GOODMAN, K., et al.) 26 June 2008 (26-06-2008) 

: US 2012298361Al (SAMPSON, T. W.) 29 November2012 (29-11-2012) 

YES 

NO 

YES 

NO 

YES 

NO 

1 discloses a perforating gun assembly wherein a plurality of charge holders are stacked in a gun carrier, and are configured such that they can be 
stacked at a desired orientation with respect to adjacent charge holders. 

2 discloses a perforation gun having a plurality of charge holders stacked in a gun assembly, with multiple charges placed in each holder and a 
late-shaped charge holder engaging adjacent charge holders by means of slots in the ends of the plates, resulting in charge holders placed at 
ifferent orientations. 
3 discloses a process for assembling a perforating gun using a number of loading tubes having shaped charges therein at different orientations, 
d stacking a plurality of such loading tubes within a gun carrier. 

discloses a perforation string comprising a plurality of guns stacked in a gun carrier and connected by means of connectors. 

e inventive concept in the instant application is considered to lie in the use of a charge holder configured to be stacked to form a gun assembly, 
herein the charge holder has a rotation coupling that allows it to be stacked at a selectable orientation with respect to adjacent charge holders or 
top or bottom connector. 

e subject matter of claims 1to5, 7, 10, 17, 19, 20, and 24 is considered to lack novelty and thus does not comply with Article 33(2) of the PCT. 
ocument Dl discloses a perforation gun system having an outer gun carrier, top connector, a plurality of stackable charge holders, detonation 

ord, and bottom connector (e.g. figs. 5, 8, 9). The charge holders are shown as triangular in cross-section, allowing for stacking in three different 
rientations with respect to adjacent charge holders, but may have more sides to provide for further configurations (e.g. col. 3, lines 14 to 27). 
ach charge holder engages the adjacent charge holders by means of a plurality of protrusions, and the edges of the charge holder rest against the 

er surface of the gun carrier to centralize the charges therein. 

e subject matter of claims 6, 8, 9, 11 to 16, 18, 21to23, 25, and 26 is considered to be novel and thus complies with Article 33(2) of the PCT, 
s the features claimed therein are not explicitly disclosed in the prior art. 

ventive Step (IS) 

e subject matter of claims 1 to 8, 10, 17, 19, 20 to 22, and 24 are considered to lack an inventive step and thus do not comply with Article 33(3) 
f the PCT. The subject matter of claims 1 to 5, 7, 10, 17, 19, 20, and 24 lacks novelty, as discussed above, and therefore is considered to also 
ack an inventive step. The further features of clams 6, 8, 21, and 22, such as using a wireless push-in detonator with spring loaded connectors, or 

steps such as pushing the assembled components together, checking continuity, or threading subs together are considered to be within the purview 

Continued in Supplemental Box) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUIBORITY 

Supplemental Box 

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

Continuation of: BoxV . 

International application No. 

PCT /CA2014/050673 

. .. ofthe person skilled in the art as they are features and steps common to perforation gun assemblies and the assembling thereof into strings. 

The subject matter of claims 9, 11 to 16, 23, 25, and 26 is considered to comprise an inventive step and therefore complies with Article 33(3) of 
the PCT, as the prior art does not lead the person skilled in the art to combine the claims features with the gun assembly of the preceding claims. 

Industrial Applicability (IA) 

The subject matter of claims 1 to 26 is considered to be industrially applicable and therefore complies with Article 33(4) of the PCT. 
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6eb5d0a9ed01212ac3a0bbbc3996d8a8ef8 
b9450 

Warnings: 

Information: 

1535267 
NPL_Patent_Owner_DynaEner 

24 
Other Reference-Patent/ App/Search 

getics_Response_to_Petition. no 73 
documents 

pdf bOO bf 468ca5 fe34ce8d Se 3 685Sce08701 02 
d695 

Warnings: 

Information: 

5512709 

25 
Other Reference-Patent/ App/Search NPL_Petition_for _Inter _Partes_ 

no 93 
documents Review_ 422.pdf 

fb877dc80cd21 Sd270d53077bcf9efed4aed 
a229 

Warnings: 

Information: 

345463 

26 Non Patent Literature 
NPL_Red_RF _Safe_Detonators. 

no 2 
pdf 

dec8a078f0abe84Sfddd07e0c074fc44e8f1 
4bfd 

Warnings: 

Information: 

414970 

27 
Other Reference-Patent/ App/Search NPL_Search_Report_(A201405 

no 3 
documents 0673.pdf 

c81 e86e32cd7d4b448c1c98b96d0cb1 b2f9 
a27e0 

Warnings: 

Information: 

1610823 
NPL_Selective_Perforation_a_g 

28 Non Patent Literature ame_changer_in_perforating_t no 14 
echnology.pdf 829629297cdc3e41 Oe3394c63b2cc6dc0e9 

02b6e 
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Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

108185 

29 Non Patent Literature 
NPL_Selective-Perforating-

no 2 
Switch_website.pdf 

13cb9b9d9732fa4d283d5c72a 16df32cb83 
3ecac 

Warnings: 

Information: 

51753 

30 
Other Reference-Patent/ App/Search 

NPL_UK_Exam_Report.pdf no 1 
documents 

1 ea219007dc902d36097c5Sadff8a70be0St 
0455 

Warnings: 

Information: 

502507 

31 
Other Reference-Patent/ App/Search NPL_Written_Opinion_(A2014 

no 4 
documents 050673.pdf 

fa3 8c216c79ab9cba4c 4 77 d20c03fc6c54 72 
3fd8 

Warnings: 

Information: 

232916 

32 Transmittal Letter 
DMC007USCon3_ Transmittal_F 

no 2 
orm_Post_Filing_SB021.pdf 

78ab5311 eff948843541 Sf06c69fb57f7088 
dSc 

Warnings: 

Information: 

Total Files Size (in bytes) 42819725 

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 Agglications 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 Agglication 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/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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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PTO/AIA/15 (10-17) 
Approved for use through 11/30/2020. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number 

UTILITY Attorney Docket No. DMC007USCon3 

PATENT APPLICATION First Named Inventor David C. Parks et al. 

""'\ 

TRANSMITTAL Title PERFORATION GUN COMPONENTS AND SYSTEM 

Priority Mail Express® 
\... (Only for new nonprovisional applications under 37 CFR 1.53(b)) Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 

Alexandria, VA 22313-1450 

i.0 Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2.0 Applicant asserts small entity status. 10. 0 Assignment Papers 

See 37 CFR 1.27 (cover sheet & document(s)) 

3.o 
Name of Assignee DynaEnergetics GmbH & Co. KG 

Applicant certifies micro entity status. See 37 CFR 1.29. 
JDP Engineering & Machine Inc. Applicant must attach form PTO/SB/15A or B or equivalent. 

4.0 Specification [Total Pages 21 l 11. 0 37 CFR 3.73(c) Statement 0 Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 
(See MPEP § 608.0l{a)for information on the preferred arrangement) 

12.D English Translation Document 
5. 0 Drawing(s) (35 U.S.C. 113) [Total Sheets 18 l (if applicable) 

6. Inventor's Oath or Declaration [Total Pages 5 l 13.0 Information Disclosure Statement 
(including substitute statements under 37 CFR 1. 64 and assignments (PTO/SB/08 or PT0-1449) 
serving as an oath or declaration under 37 CFR 1. 63(e)) 

0 Copies of citations attached 
a. D Newly executed (original or copy) 

14.o Preliminary Amendment 
b. 0 A copy from a prior application (37 CFR 1.63(d)) 

15. 0 Return Receipt Postcard 

7.0 Application Data Sheet *See note below. (MPEP § 503) (Should be specifically itemized) 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 

16.o Certified Copy of Priority Document(s) 
8. CD-ROM or CD-R (if foreign priority is claimed) 

in duplicate, large table, or Computer Program (Appendix) 
17. 0 Nonpublication Request 

D Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18.0 Other: Track One Request 

a. D Computer Readable Form (CRF) 

b. D Specification Sequence Listing on: 

i. D CD-ROM or CD-R (2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 

(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 

interest in the matter. See 37 CFR 1.46(b). 

19. CORRESPONDENCE ADDRESS 

[!] The address associated with Customer Number: 81796 ORD Correspondence address below 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I I Email 

Signature /Jason M. Rockman/ Date March 20, 2019 
Name 

Jason M. Rockman 
Registration No. 63473 (Print/Type) (Atta rn ey I Agent) 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11and1.14. 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 ohime 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, ca/11-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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PTO/AIA/01 (06-12) 
Appmved for uaa lllrough 0113112014. OMB 0651-0032 

U,S. Patant and Trademalil Office; US. DEPARTMENT OF COMMERCE 
Under the Paperwolil Reduction Act or 1995 no persons are required to l'Bl!pond to a col!edion of information unless it displays a valid OMB control number, 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37CFR1.76) 

Title of 
Invention 

PERFORATION GUN COMPONENTS AND SYSTEM 

As the below named Inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 

United States application or PCT international application number _________ _ 

filed on _____________ _ 

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

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby aeknowledge that any willful false statement made in this declaration is punishable under 1 a US.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petttioner/appficant is advised that the record of a patent application ls available to the public after publication of the 
application (unless a non,.publication request in compliance with 37 CFR 1.213(a} is made in the application) or issuance of a 
patent Furthermore, the record from an abandoned application may also be available to the public lf the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTQ..2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: David C.~~~ --------------~~~--­
;;---~ '"" Signature: ,..,."-;.;i;' -·' "_-_-· ... _.} _________ ...._--.__., _________ .,....... _________________ _ 

Note: An application data sheet (PTOJSB/14 or equivalent), Including naming the entire lnvenUve entity, must accompany this fonn or must have 
been previously flied. Use an additlonal PTO/AIA/01 form for each addltlonal Inventor. 

This collection Clf lnfQrmallon la required by 35 U.S.C, 115 and 37 CFR 1.63. Tile mformallon is required to obiacn or retain a benefit by the public which ls w file (and 
by the USPTOto process) an application. Confidentiality la governed by 35 U.S.C. 122 and 37 CFR 1.11and1.14. This oolleclion la estlmated !Otake 1 minute to 
complete, including gathering, preparing, and aubm!tting the completed application form 1D the USPTO. Time wlll vaiy depending upon the indlvldua! case. Any 
comments on the amount Df time you require to complete t111a form and/or suggeallons for reducing tills burden, should be sant w 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: Commlesloner for Patents, P.O. Box 1450, Alexandria. VA 223134450. 

If you ~ed asslstl!nce In completing tile fonn, call 1-SOO-PT0-919911nct slllact oplton ~-
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PH)!.4!..-\/01 (Ll6··l'.2} 
Ap~V(•~e·:: fcf •JSe thmOJgh GV3~.12C14. O~·m OSSt~a::nz 

l;.~3. P~t-snl ~nd Trn~~m::-:rK O:l!c~. U.S. GEF:AR"B:~E~..:T CF COM~vtERGE 
Um.~~:· H~r; ~)~p>;.:"'.'1't:Jl"k :=t$d:.!Ct1n:: A.:i. G11 smi n.;,. ;;o\:li'$O!l:o:; a~·~ :"Sq'..l!re-:! to ;~sp-::·nd ~o a ·::::t;~cticfi of i!1~u••rK:.it•Qr: ;,;n!~.-;:\ i~ ciis::ol~ys ;s. YQ!i<J DMB cvniwc n;;mbss-

DECLARATION {37 CFR 1 .63} FOR UTILITY OR DESlGN APPUCAT!ON IJS!NG AN 
APPUCAT!ON DATA SHEET {37 CFR 1o75) 

Title at 
lr1ventim1 

PERFORATlON GUN corvlPONENTS AND SYSTEM 

As the be!ow narned in .. /entcr1 ; hereby dec:are that 

This declaralkm !Xi 
~s dirscled to: '------~ 

f1lt:d on--------------------------------------------··························· 

I bsiliew tris:t I am t'l'-" ar~g~rrnl inve::lm or an original i;.1int ::wenk1r or a claimed inve11110n in tim applic::ition. 

I hi:;:eby <icknowlm:lge th et any willful falem i>ietsrrnm! made in this decla:alion is i:mniilhabl<: :inder ·; S l1S.C. 1001 
by fine 1x irr.prisomnm;t of no; ;norn !han fivt; (5) yea:·s, or both. 

WARN!NG: 
P;,titionmiapplicant 1s oai.:\ioned to &void submittir;g personal infw1milior1 :,, tiocun1en\s filed in a pat011t applh~alion thal may 
contribu!s \o identity Hie!'!. Psrsomi: information such as social secwi!y numbers, bank ac:caun! 1·:umbers. or credit can:: numbsi:s 
(other than a checl~ or c:0di\ ca:d authorization form PT0·-2038 submi!led frn p&yment r;wpasss) is 11eve1· required by lhe USPTO 
ta support a psl.ition Of an appli1~atio:i. If !his type of personal information is incli.:ded in documents subn1it!ed lo tile usrro. 
petitione:;;fapplic:an!s should consider redactiGg such p0rm:mal information from me documeNts before ;rnb1Y11lling them to ths 
US PTO Petitionsrlapplicarit is advised that the r<:wrd of a pa lent applica11or. is available in the public af!er pul:llicatbn of !ils 
aµplicahan (unless a non-:...11..~bl~ca~:on reqdes~ i:i cr,n1pHonce with 3 ~,. CFH i .2'13( ~.? ~.-s mad:s ir. the Bpp!:ca.tion) or lssuaqce of a 
paten\. Furlhermor·e, the record from ar. abandoned applicati0:1 may fll5fl be mmilmils to ths pLlbli::: if ths appli:::atior1 is 
referenced !n e published applicai:on or an :ssued patent (see 37 CFR ·t.14). Chect~s ar.d cmdlt card m.ilhoriwtion form:; 
PTO-W38 ~ubmi\ted ior pay;nerit purpo5es are '10t reta:Md in the application fih> :>nd lherr.fcm am ml pLlbliciy av&ilabls. 

LEGl\L Ni\MF. DF INVF.~ffOR 

O::i\e (Optional): .............................••••••••••••••••••••. 

~ . . . 
Nn~t:: .A.n appllcBt~cn da~a sheet (PTQ/SBni or 0qu!va!er:(1, inc:udi:ig naming the entire :nv;:ntlve em:~y. must ~t:r;oc-:ipany thi~ i:.:m:: or must havf: 
be~m p;ev~!J~.i:;!y mt:d. U!b(: c:n ai.:kfah'Ji!~: p·1t!/t .. !A.l01 for~ fer eac~ tSda~tional ;n .. ;entor. 

n,;s ~:a1;~c~ltV1 :Jf info~·~~t;on IS rnqrnf-:rj bt ~$ u 3.C. ~ 1S ~nd J? c:=-i;;:, ~.~3 ~·h.s mform~~l~n !~ i~~u:ri':!d w Qt)t~i~: ~n~t~::~ ~ l.'et~!'lf~ by ti-:e p~ti;lc wh:ch i'l tc f~l-7 :,:?.lid 
b;.i ~f1~ ~;sp·~ G '() ~nx..:~s~j ::m @p~;ic@~:..:1n. C(l!"~ikl•:ml~frl:}t li g-:_,1.:er~~ed by 35 U.S.C. r?2 f!"rl ~7 CFR i. Vi ::-:no ~ ·;~ .. n~l!\ cri:l~Kiiun i:s e-::s~!~;-:~~ml ~n t~ke i m:mi~e"": ~u 
r.:c<r·p~~~e, :nc~mi1ng ga.~h~l"lr:~. l')r~pming, ~N:~ Sl!bm!t1:~g ih~ t:omplai~d ~~~!kofo~:: ~nm: ~o !~;~ LJ.3PTO, T!:n·: wi:~ -.:art d-E>pe~d:ng ~:po:1 ~h~ ~n:"'!i>.<:~s.1.:d f'..8'.5~. Ariy 
ca:;:rr:~nti c~ t:-:G <l:i'l~1.1:-it of tifne ycu mqu~rn tv co:;mp~e~e thi::.;. fc~ ?.nd/m ;mggf!s:lr.r1% for rnr.uct~~g 1.h:$1: ~!-.it'd~m. sh~utd b~ s~t~i w ~h~ C~d~f ;nfun11&tlu;~ Office?.:·, U.S. 
Pat~n? grid r~O$J.lm;-;,~rk Orn'.";~. U,S. D!:psl"t~i~~N~ of C(lmm~rce, P.0, Box i..t5D, ,ll-~:m~3'1dris. Vf-. 223~J- ;4!;(:. DD NOT m:ND FEES OR ::::CMPLt:Tt:::O f'ORMS ·ro 
nm; ,>.[J:)l~<.SS. SENO TO: Cmriml11siom•r fot• f'<lt<lnts, r.o. Bo)! 145!), Al>ix:imdrl;s, VA 223i:.M~IS!I. 
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l>TOIA1Ai(lj @Q.'1}i) 
l\i>(>l"<Wetlfgr Ul5<'? tl!mugll Otil11'l(;!14, OMl:l{)WN)%2 

u .. s. f'!:l!eJJf&n;! <~#~remK :Olli~; {,i;S, D~PA~t~r {)l'.CPl\4Mi;:Rt;E 
!Jii®flll~ r~&k R~c8oo Act.or 1wi>;. r)<J perimm•~·n~qiil~\1wre~ofi in a mi!Brilrili.f>f l1ifo»ii:ii!Wii'uiims& i~ tiii,p1iliys ii vai!d O!',W ;»r;tt<~ nwr®~r, 

DECLARATION (37 Cr~ 1.63)f'OR 0Ttt.t1)" OR C)E$1GN AP.Pl.JOA TIONUSING AN 
APPl..JCATION DATA SHEET {31 CFR 1.76) 

Title of 
Invention 

As the below nameci Jm1~ntor, I Mreb)'.df'ldl!riHMt 

This dedaration ix! is <liieci~d ta-: · · , 1 

n 
LJ 

Uniiecl $tat® <.1ppficat~q11 er PCT intemati911~! app!icati:i;in nulffber ,.... _____ .......... _ __..__ 

fl!ecl cn_.,,. __ ~~~---_..,..._ ...................... 

l hereby atkMwl$d¢ Uni3tMywl!!fti! fal~ ~!atementmaqe 111 this .cieclar.stfon iS poo!shal>le under 18. l.J.$.C, 1001 
by fine or mpi'l$®.me11t Of not mofe {nan fMt (&) years, at both. 

WARNtNG~ 

Peffilarwt/appli('.ant l$ e<>.:ulii:i~d fa av(lkl $UbmJttlr1g persoi'ial lnfprn)atli.'>n.in qocument$ lilecl iri a patent apµliea~n that may 
cwlfy~ufo tq idemffy th~ft. ·Pet$om:il infolj'nationsi:i~t'! <l!S: $od~l secµdty nurobere;. bank account mimhe~, or cret#t earn numt)et'li 
~ptl'ler tl'lan a chec;k or C1'$d1t ~aj a(~tht)ri~\i)tkll'l fl3tn1PJO·~~g s!;)lfilltled fo(payrniilnt put!)o$e$) .is never required 0:y the USPTO 
t{l S!;ipporta ~!l!i§li:l or at1 a!)p![®~an, lftlli~ ty~ Of ~i:S~nal:Jrff<itmatiOri is indooed !tl document$ $\Jbmitiect to the USP.TO, 
petiti~r$/applica11l~ $J:)uld ®tisider re{l~h:ig 'i>ucti ~r$Q11$l infommtlonfrcm the documents oefo1'$ subm1tti~ them to tlie 
USPTO. Petitkmer/app§~nt is !tdv~d tt\at the record of a patent aµplfcatiori is available 'to !Ile pl,iblic a~r puhllcat~n of lhe· 
~pp!icali~l {Ul1J$$$ a non"l)ublicatipl'l feqµest it! comp!tance with S7 CFR U13{a) is m!:lde i11 the llPPli~tlon) ~t ~:s4ance of a 
patent . Fufiheff'nore; tl1e re~r<f t~ .ari a~andoneq applh:;a!ion may al!~o oo available to the public lf tne . ilpPficatio11 is 
re~reh;:led JM1 pul)llahed api:ilieatlOfl or en iS!)u¢ti patent {see 37 ;(:fR 'L 14),. Che~s and cns<litcatd authcriz:atian k>rms 
PT0~2000 submi~d fot paymet1l porp~$ii$ are not ~telned iii !he appfieatfi::m file. anti ther~Me are l'.Klt Pl.lhliG!Y av:~~ai:i!e, 

!\!Qt~; An ap~i~~i ®!£ liheet\f'fb.ISBfM Qt equivale11!), foc~.Jdir\g naJi1lrig ~ ~W:s hw~f1tiV« t:n!lty, mu1'l fu:CQl'lii:iatiYtffi& fimn w mvit have 
•iA-«en previ®i1!y li!ed.• \J.~~ ars a&1l!iQ!'ls! PTOiAINO 1 foITTI wr eacn add1llo~ ~·wemor. 

Till~ c.~l~~''"" ;0t!nformatioo i~.reqt<irea !:>:¥ :35 Ucs..c. H5 aiid s.rc:I';:>( 1.&;kn¢ itili:ilma~<m j5 r<:~ii'<«:I la .~hl<1ln <lf t<Otil•n a b¢ii.efili)~· :.ti¢ ~k~ wnfolj 1$; >~ 1'i~ \'>"'rl 
by!~ USP'f:O to P<'.PC®$}an "l'Pl>i':~~<m. Con&®f!li<Jlity i<> s<Wi;)ili<:l;:! l/Y ~.5 W>;C, ti~ l'j>1<1 il't Cl'I< 111 ~n<.1 1, M. Thf~ !Wltecuon 12 "'~irnai<si:t l<l ~~r, 1 mln~it» t<> 
.~mpie1"'. !~ci<JmaE! g<illl<>r:niU'>repam1g~ anc.l w!iMilln~lhe t:(l!11?M¢4 ~i~~ mr1n k> lh~ US?'fO. 'f;me wilt Wi!)'. i:lep~~ln(J'~P:m ~ lo<!M¢uiil .c~'''" Any 
~<)Mm~i>t:> on·!he· ~~nti;f~m* ~·i:iu ta~'"' tu <!Ul:fJi:il<ii~ this f<ili1i i!>1d{c<t $\lgjje!#iros f;,rr<1d<>r.I~ tilis i:>U«IOO, <1t1oo.td ®~to{~ t~¢ C!iir.1' ll'.lfl:o$ll1Mon Offlci>f, l).S. 
P;;t<>n\aM ti~MmatJ>; ~' U.$ .. pep~~bi1it Cwme@. f'.(; .. Bq'x :14&!; Ai~i<>m(ifi«, VAZ2'!13,14$), J:)O#OT $t;Ntlrnt:s ()R COM>'LETEI> l'Oi'lMS TO 
THIS ADDfffi~S: SEND 1:0; C®'lmi$Sill»<*:Wr f'a1ems, t',O, ~~ '!4$0; Al~>eart~l'i~,VA :22313·1450; 

it)'<IU ne~tJ ~$<'$~"'5 (il i:<im:pi~i."'r! iM romi, "'8!I i,li0i!~'i"0..$1W aM ~®<1<.</>fi1>112. 

I 
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\.. 

Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 01/31/2018. OMB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 

Filing Date 

First Named Inventor David C. Parks et al. 

Title PERFORATION GUN COMPONENTS AND SYSTEM 

Art Unit 

Examiner Name 

Attorney Docket Number DMC007USCon3 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Jason M. Rockman/ Date (Optional) 

Name Jason M. Rockman Registration 63473 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

D *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Doc Code: PA .. 
Document Description: Power of Attorney PT0i.'lli\/l32B (07-1:}) 

Approved for u~" through 01i31i2(.l"l8. OMfi 0651--0035 
U.S. P~t"nt and Trnd<'n:;;rk Of.ice: U.S. !JEPAH'!MENT OF COMMERCE 

Under tna P"~~){:;rw1.::-rk R~xiuct!on A;:;t cf 199!5. n'-1 pt5rSt)ns_ or8 rnq:Jir~d te re::,pz)nd tc a co!h:..:ctton of lnknmation unk!US it disp:ays o vaHd OMS ccntro! numbG; 

:::: 
l hereby revoke al! previous powers of attorney given in tt1e application identified in ?-J~~b.fil the attached transmittal letter or 
the boxes below. 

1-----·--··························--·--····-----~-------................ r ........... --....................... l 
! Application Number ! Filing Date j 

1--------------=~=: ................. : .. :::::: ........................ ---~1 .......... ::.::::_ .... _ ......... --~::: ... : .. ..1 

(Noh~: The boxes above may bH left biank if inforrnation is provided on forrn PTOfAU\/82A.J 

:J 

I hereby appoint the Pet<:nt Practitioner(s) associated with the fo!!owing Customer Number as my/our altorney(s) or agent(s). arnj 
to iransact aii business in thH United States Patent and Trademark Office connected therewith for the application refi~mnced in 
tt1e attached tran:smittal letter (form PTO/AiA/82A) or identified above: ; ·········· · ! 
00 ~~.. ! 

D l hereby appoint Practitioner(s) narrnid in the attar~hed !1st (form PTOIAIA/82G) as rny/our attorm:y(s) or agent(s), and to transact 
a!! business In the United States P<it~:nt and Tradernark Office connected therewith for the patent appiicaUon referenced in ihEi 
attached transmittal letter {form PTO/AiN82A) or identified above. (Note:: Complete form PTOIA!A/82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

0 The address associated with thil above-mentioned Customer Number 

OR 

D The address associated with Customt>r Number. 

OR D Firmor 
1-----··_-~_...,;.;.in-'d"'"ividua._1 _N_a_n_1P_, ---1-----

Address 

-------------------

City ·-------------~]--state T:::· 
: L-~e···---''--------------..i 

Cowitry 

Teiephone __ .... 
11 _E_r_n_a_il ________ J ______ _ 

I am the Appiican! {if the ,U.ppiicant is a juristic entity, !ist the Applicant name in the box): 

D Inventor or Joint Inventor (til!e not required below) 

D Legal Representative of a Deceased or Legaily Incapacitated Inventor (title not required beiow) 

GZJ ,<:i_ssignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's titie if applicant is a juristic entity) 

D Person Who Othe1w!se Shows Sufficient Proprietary Interest (e.g., a petition under 3i" CFR 1.46(b)(2) was granled in the 
11-----a""~J?.~~r_;ation or is concur:.~_:.; Hy tminQ filed With ~!J.~~-::J.ocumenti (provid~. si9ner's title if ape!!cant is a juristic_!:.0~c..:it,._y.._) ----------­

SIGNATURE of Applicant for Patent 

Title President t?! _ _!?..ynaEnergetics 
NOTE: Signature - Tr,;s form rr:u:>l be sign·3d by the ;.tpplir;anl in accordanc·3 witt1 :?.7 CFR '!.33. Set• 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. -------- --------·-----------

0Tota! of forms are submitted. 
This :;t'~l:ect:cn of information is raqu1red b)1 37 CFR 1.12.1, : .32, arn.: 1.33. Tne inf,:.rmat:cn is req;,,ured to oi:>tam >:Of rGta:r: a benf:fit by thi-:: p:..:bl1r: wh:ctl 1s to fi!e (and by the 
USPTO tc ptocesc;~ :s.n applk:atkm. Confkh:mtia:i~1 is governed by 35 U .S.C. 122 and :37 CF'R i .11 ar:d 1.14. Thi:s <;oti<:!(..ikm !s estimated tu taKe 3 minutes to complat~. 
inc:uding gatj1er!ng~ preparing, ar:d suhmittlng the cof!:p!etect application form to the USP TO. ·nme wi!I vary deperH:Hng upon the in<Jividua; case. Ar.y comments on the amcuni. 
uf time )'OLl r~quire to .::nmpfata !hi::; f!°Jfff1 and/er swggest•nns for rl:}dudng th!s burden. should be sent te< the Chief !nformatkm Off:cer: U.S. Patent fmd Trademark Offh:e. U.S 
Owartment of Commerw, P.O. Sox 1450. A!<ix;;nchia. VA 22J13-·1,:so. DO N01 SEND FEES OR COMPLETED >'ORMS TO THIS AODl'iESS. SENO TO: C1>mm!ssioner for Patents, P.O. aox 1450, Ataxand<ia, \/A 22J·13.-1.4so. 

!fyou need a55istanc:e in completing Ille form. c,~if f..!300-PT0-9199 and select option 2. 
Hunting Titan, Inc. 
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P"fOfi>.iM36 (08·'2) 
!>.pprovm:l lor :;se ;!";rough u';'.1112013. OMB 065H::lJ31 

U.S. Pa!er.t and Irademtv": O!fice; US. DEPARTMH.aT OF COMMERCE 
U11de: ihe Paperwnrk ~o;i:hictkm A-:t nl 1995, no oe.-scns are reau:reci !<.? resnond to;; r.:o!l?,t;!:on :,if !n!crmaticn :Jr.l<is:> It dl:>piay~ a va!id OMa ct:mtml r.cm!Ji<r. 

STATEMENT UNDER 37 CFR 3.73{c) 

Applicant!Palent Owner: . .?'!..'..1.~.~!:.~~~.f!.~~~~ .. q_'.!.~~~ .... ~.5?.9.: .. ~9 ....................... ··--------------------------------------- ............................................ .. 
Application NoJPatent No.: ............................................................................ Fi!edi!ssue Date: 

Titled: E~.Rf.QRAUQJ:t_gJ}.N .. GQ.MP.9.N~NI.§.ANQ .. §Y§I.!;.NL ....................................................... ~----·-·-~------·-·--·-·--
g_~~~§-~-~!Jl!::~-~~~--~-~-~-~----~--0?.: .. ~.~------·····---·--·--·' a ~C_o_r_p_o_ra_t_io_n __________________ ~ 
(Name of Assig11eej 

states that, for the patent app!lcation/patent identified above. it is (choose~ of options 1, 2, 3 or 4 below}: 

1. [~] Th(; assignee of £he ent!re right, tit!e, and interest 

2. [~~] An ass!gnee of less than the enfae right, !!tie, and interest {check appHcab!e box}: 

L.J The extent {by percentage} of its ownership lnterest is ··-·······------~~~'%. AddiUona: Statement(:>) by the owners 
holding the balance of the interest ffi!l§LQ§ .. §.YQJTii.tl?.9. to account for 100% of the ownership interest 

[~j There are unspecified percentages of ownership. The o!her parties, inducting Inventors, who together own the entire 
right. title and interest are: 

Addltiona1 Statement(s) by the owner(s) holding the balance of the interest must be subm!ited to account lor the ent!re 
right. tlt!e, and interest. 

3. CJ The assignee of an undivided interest in the entirety (a complete asslgnmer:! from one of the joint inventcrs was made). 
The other parties, including inventors, who together own the emirn right, m!e, and interest are: 

AddHiona! Statement(s} by the owner(s) holding thi~ baJancs of the interest must be submitted to account for the entire 
right, title, and interest. 

4. C The recipient via a court proceeding or the like {eog., bankrnptcy, probate~). of ;:>Ji 1 . .mdiv!ded interest in the entirety {a 
complete transfer of ownership interest was made). The certified docurnent(s} showing the transfer is aH;:o.ched. 

The ir:terest identified in opilon 1, 2 or 3 above {not option 4) :s evidenced by e:ther (choose one ot options A or 8 be!ow): 

A. [] An assignment from the inventor{s) of the pater:t applicatlon/patent !denMied above. The assignment was recorded h 
the United States Patent and Trademark Office at Ree! , Frarne , or for which a copy 
thereof is attached. 

R [] A chain of title from the irwentor{s). or ihe patent appli•~aUon/pateni ident!!ied above, to the current assignee as follows: 

1. From: To: 

The documeni was recorded in the United States Patent and Trademark Office at 

Ree! .............................. Frame ______ , or tor which a copy thereof is attached. 

2. From: To: 

The document was recorded in !he United States Patent and Trademark Office at 

Ree: _______ , Frame------~· m for which a copy thereof is attached. 

[Page 1 of 2] 
This ;::;i!i:t::Ucn al !n!o:ma!lar: is requtrn<:! by 37 c;:R 3. 73!b). 1 ha inleorrnation Is req:;ired ;;;; oblain o• mlain a be>i<1,lt by t:i"' pub!i:.; wiii!:h Is to me (:>r.d by 1;,e USPTO !<1 
proce;;s) an aµp;ica!lor.. Cnr:fidentialiiy •s gov;;rm;r.! by 3S U.S.C. 122 and 3? CFR 1.11and1 14. This :.:<>:l<i:.;lkm is o>.sl<mal,-,,;! to ~aki! 12 mom;l;:s :o cwmpoele, inclm!lng 
galh<3lif'g, prnpadng, Hf'<:! s:;bm•tling !he comple;&f.l appl'cation form lo the USPTO. Time will vary d<ip<io:<.fo-ig upor. lt•o>. lndivld:;a! case. Any wmme!ll;; :;n the "mount 
o! !im<l ycc requlr'.l to ccm;.iteta !hi;; torm ar:tihl' i;:;ggastlr;ns for reducing ih•r; bm,i;m, stiot:ld be s.,-,t1t lo \he Chie! !r:!urmatian Ottice:r. LLS. Patent aml Tm<:!e:mark 
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ABSTRACT 

A perforation gun system based on combinations of basic components including a top 

connector, a self-centralizing charge holder system and a bottom connector that can 

double as a spacer. Any number of spacers can be used with any number of holders for 

any desired specific metric or imperial shot density, phase and length gun system. A 

perforation gun system kit as well as a method of assembling a perforation gun system is 

also disclosed. 
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PERFORATION GUN COMPONENTS AND SYSTEM 

Field of the Invention 

The invention generally relates to perforation gun systems. More particularly, the 

invention relates to various perforation gun components that can be modularly 

assembled into a perforation gun system, the assembled perforated gun system itself, a 

perforation gun system kit, and a method for assembling a perforation gun system. 

10 Background of the Invention 

20 

Perforation gun systems are used in well bore perforating in the oil and natural gas 

industries to tie a bore hole with a storage horizon within which a storage reservoir of oil 

or natural gas is located. 

A typical perforation gun system consists of an outer gun carrier, arranged in the interior 

of which there are perforators-usually hollow or projectile charges-that shoot radially 

outwards through the gun carrier after detonation. Penetration holes remain in the gun 

carrier after the shot. 

In order to ignite the perforators, there is a detonating cord leading through the gun 

carrier that is- coupled to a detonator. 

Different perforating scenarios often require different phasing and density of charges or 

gun lengths. Moreover, it is sometimes desirable that the perforators shooting radially 

outwards from the gun carrier be oriented in different directions along the length of the 

barrel. Therefore, phasing may be required between different guns along the length. 

Onsite assembly of perforation gun systems may also be problematic under certain 

30 conditions as there are certain safety hazards inherent to the assembly of perforation 

guns due to the explosive nature of certain of its sub-components, including the 

detonator and the detonating cord. 
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There is thus a need for a perforation gun system, which by virtue of its design and 

components would be able to address at least one of the above-mentioned needs, or 

overcome or at least minimize at least one of the above-mentioned drawbacks. 

Summary of the Invention 

The object of the invention is to provide a perforation gun system that addresses at least 

one of the above-mentioned needs. 

10 According to the invention, there is provided a perforation gun system having an outer 

gun carrier and comprising: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped charge 

within the gun carrier; 

-a detonation cord connected to the top connector and to each stackable charge 

holder; 

-at least one bottom connector for terminating the detonation cord in the gun 

system; and 

-a detonator energetically coupled to the detonation cord, 

20 wherein each of the top connector, at least one stackable charge holder and at least one 

bottom connector comprise a rotation coupling for providing a selectable clocking 

rotation between each of the top connector, at least one stackable charge holder and at 

least one bottom connector. 

In some embodiments, the bottom connector may double as a spacer for spacing a 

plurality of stackable charge holders, and may either act as a metric dimensioned spacer 

or as an imperial dimensioned spacer for any specific metric or imperial shot density, 

phase and length gun system. 

30 According to another aspect of the invention, there is also provided a perforation gun 

system kit having component parts capable of being assembled within an outer gun 

carrier, the kit comprising a combination of: 

-a top connector; 
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-at least one stackable charge holder for centralizing a single shaped charge 

within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable 

charge holder; 

-at least one bottom connector adapted for terminating the detonation cord in the 

gun system; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one 

bottom connector comprise a coupling having a plurality of rotational degrees of freedom 

1 O for providing a selectable rotation between each of the top connector, at least one 

stackable charge holder and at least one bottom connector. 

20 

30 

According to another aspect of the invention. there is also provided a method for 

assembling a perforation gun system, comprising the steps of: 

(a) providing a perforation gun system kit having component parts capable of 

being assembled within an outer gun carrier, the kit comprising a combination of: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped 

charge within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable 

charge holder; 

-at least one bottom connector adapted for terminating the detonation 

cord in the gun system and adapted for doubling as a spacer for spacing a 

plurality of stackable charge holders; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder 

and at least one bottom connector comprise a coupling having a plurality 

of rotational degrees of freedom for providing a selectable rotation 

between each of the top connector, at least one stackable charge holder 

and at least one bottom connector; 

(b) assembling a plurality of the stackable charge holders in a predetermined 

phase to form a first gun assembly; 

(c) running the detonation cord into a bottommost bottom connector; 
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(d) assembling the bottommost bottom connector onto the assembled plurality of 

stackable charge holders; 

(e) running connecting wire between the bottommost bottom connector and the 

top connector; 

(f) clicking the detonation cord into capturing projections provided in each of the 

charge holders; 

(g) running the detonation cord into the top connector; 

(h) cutting the detonator cord; and 

(i) installing charges into each of the charge holders. 

A number of optional steps that are detailed below may be added to the above­

described steps of the method. 

According to another aspect of the invention, there is also provided a top connector for a 

perforation gun system comprising: 

-a coupler for providing energetic coupling between a detonator and a detonating 

cord; 

-at least one directional locking fin for locking the top connector within a gun 

carrier; 

-a rotation coupling for providing a selectable clocking rotation between the top 

connector, and a charge holder 

wherein the top connector is configured to receive electrical connections therethrough. 

According to another aspect of the invention, there is also provided a stackable charge 

holder for a perforation gun system having an outer gun carrier, the charge holder 

comprising: 

-a charge receiving structure for receiving a single shaped charge; 

-a plurality of projections for centralizing the shaped charge within the gun carrier; 

and 

-at least one rotation coupling for providing a selectable clocking rotation between 

the charge holder and an adjacent component in the perforation gun system; 

wherein a pair of the plurality of projections is configured for capturing a detonation cord 

traversing the charge holder. 
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According to another aspect of the invention, there is also provided a bottom connector 

for a perforation gun system comprising: 

-a terminating structure arranged for terminating a detonation cord in the gun 

system; 

-a plurality of wings for axially locking the bottom connector to a snap ring fixed in 

the carrier. 

-a rotation coupling for providing a selectable clocking rotation between the 

bottom connector and a charge holder; 

wherein the rotation coupling is arranged such that bottom connector doubles as a 

10 spacer for spacing a plurality of stackable charge holders. 

Brief Description of the Drawings 

These and other objects and advantages of the invention will become apparent upon 

reading the detailed description and upon referring to specific embodiments thereof that 

are illustrated in the appended drawings. Understanding that these drawings depict only 

typical embodiments of the invention and are not therefore to be considered to be 

limiting of its scope, exemplary embodiments of the invention will be described and 

explained with additional specificity and detail through the use of the accompanying 

20 drawings in which: 

Figure 1 is a side cut view of a perforation gun system according to an embodiment of 

the invention. 

Figure 2 is a side view of a top connector, bottom connector and stackable charge 

holders of a perforation gun system in accordance with another embodiment of the 

invention. 

Figure 3 is a side view of a top connector, bottom connector and stackable charge 

30 holders of a perforation gun system in accordance with another embodiment of the 

invention. 
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Figure 4 is a front perspective view of a bottom connector in accordance with an 

embodiment of the invention. 

Figure 5 is a rear perspective view of the bottom connector shown in Figure 4. 

Figure 6 is a front view of a stackable charge holder in accordance with an embodiment 

of the invention. 

Figure 7 is a front perspective view of the stackable charge holder shown in Figure 6. 

Figure 8 is a rear perspective view of the stackable charge holder shown in Figure 6. 

Figure 9 is a bottom view of the stackable charge holder shown in Figure 6. 

Figure 10 is a top view of the stackable charge holder shown in Figure 6. 

Figure 11 is a bottom view of a half-portion of a top connector in accordance with an 

embodiment of the invention. 

20 Figure 12 is a side view of the half-portion of the top connector shown in Figure 11. 

30 

Figure 13 is a top perspective view of the half-portion of the top connector shown in 

Figure 11. 

Figure 14 is a bottom perspective view of the half-portion of the top connector shown in 

Figure 11. 

Figure 15 is a perspective view of a top connector in accordance with an embodiment of 

the invention. 

Figure 16 is a front end view of the top connector shown in Figure 15. 

Figure 17 is a rear end view of the top connector shown in Figure 15. 
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Figure 18 is a rear perspective view of the top connector shown in Figure 15. 

Figure 19 is an enlarged detailed side cut view of a portion of the perforation gun system 

including a bulkhead and stackable charge holders shown in Figure 1. 

Figure 20 is a perspective view of a bottom sub of a gun system in accordance with an 

embodiment of the invention. 

Figure 21 is a side view of a gun carrier of a gun system in accordance with an 

10 embodiment of the invention. 

Figure 22 is a side cut view of the gun carrier shown in Figure 21. 

Figure 23 is a side view of a top sub of a gun system in accordance with an embodiment 

of the invention. 

Figure 24 is a side cut view of the top sub shown in Figure 23. 

Figure 25 is a side view of a tandem seal adapter of a gun system in accordance with an 

20 embodiment of the invention. 

30 

Figure 26 is a perspective view of the tandem seal adapter shown in Figure 25. 

Figure 27 is a perspective view of a detonator in accordance with an embodiment of the 

invention. 

Figure 28 is a detailed perspective view of the detonator shown in Figure 27. 

Figure 29 is another detailed perspective view of the detonator shown in Figure 27. 

Figure 30 is another detailed perspective view of the detonator shown in Figure 27. 

Figure 31 is another detailed perspective view of the detonator shown in Figure 27, with 

a crimp sleeve. 
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Figure 32 is a detailed side view of a tandem seal adapter and detonator in accordance 

with another embodiment of the invention. 

Figure 33 is a side cut view of a portion of a perforation gun system illustrating the 

configuration of the top sub in accordance with another embodiment of the invention. 

Figure 34 is a side cut view of a portion of a perforation gun system illustrating the 

configuration of the bottom sub in accordance with another embodiment of the invention. 

Figures 35A and 358 are electrical schematic views of a detonator and of wiring within a 

perforated gun system in accordance with another embodiment of the invention. 

Detailed Description of the Invention 

In the following description and accompanying figures, the same numerical references 

refer to similar elements throughout the figures and text. Furthermore, for the sake of 

simplicity and clarity, namely so as not to unduly burden the figures with several 

reference numbers, only certain figures have been provided with reference numbers, 

20 and components and features of the invention illustrated in other figures can be easily 

inferred therefrom. The embodiments, geometrical configurations, and/or dimensions 

shown in the figures are preferred for exemplification purposes only. Various features, 

aspects and advantages of the embodiments will become more apparent from the 

following detailed description. 

Moreover, although the invention was primarily designed for well bore perforating, for 

example, it may also be used in other perforating scenarios or in other fields, as 

apparent to a person skilled in the art. For this reason, expressions such as "gun 

system", etc., as used herein should not be taken as to limit the scope of the invention 

30 and includes all other kinds of materials, objects and/or purposes with which the 

invention could be used and may be useful. Each example or embodiment are provided 

by way of explanation of the invention, and is not meant as a limitation of the invention 

and does not constitute a definition of all possible embodiments. 
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In addition, although the embodiment of the invention as illustrated in the accompanying 

drawings comprises various components and although the embodiment of the 

adjustment system as shown consists of certain geometrical configurations as explained 

and illustrated herein, not all of these components and geometries are essential to the 

invention and thus should not be taken in their restrictive sense, i.e. should not be taken 

as to limit the scope of the invention. It is to be understood, as also apparent to a person 

skilled in the art, that other suitable components and cooperations thereinbetween, as 

well as other suitable geometrical configurations may be used for the adjustment 

systems, and corresponding parts, according to the invention, as briefly explained and 

10 as can easily be inferred herefrom by a person skilled in the art, without departing from 

the scope of the invention. 

Referring to Figures 1 to 3, an object of the invention is to provide a perforation gun 

system 10 having an outer gun carrier 12. The gun system 10 includes a top connector 

14. At least one stackable charge holder 16 is provided for centralizing a single shaped 

charge 18 within the gun carrier 12. A detonation cord 20 is connected to the top 

connector 14 and to each stackable charge holder 16. 

The gun system 10 includes at least one bottom connector 22 for terminating the 

20 detonation cord 20 in the gun system. As better shown in Figure 2, it is also possible that 

the bottom connector 22 double as or serve the function of a spacer 24 for spacing a 

plurality of stackable charge holders 16. 

30 

The gun system also includes a detonator 26 energetically coupled to the detonation 

cord 20. 

As better shown in Figures 4 to 18, each of the top connector 14, stackable charge 

holder 16 and bottom connector 22 includes a rotation coupling 30 for providing a 

selectable clocking rotation between each of the above-mentioned components. 

Hence a user can build multiple configurations of gun systems using various 

combinations of basic components. A first of these basic components includes a top 

connector. Another basic component is a single charge holder that centralizes a single 

shaped charge. The holder is adapted to be stacked and configured into 0, 30, 60, up to 
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360 degrees or any other combination of these phases for any specified length. Another 

basic component is a bottom connector that terminates the detonation cord in the gun. 

The bottom connector may carry as well an electrical connection therethrough. The 

bottom connector may also double as an imperial measurement stackable spacer to 

provide any gun shot density up to, for example, 6 shots per foot. Alternately, another 

bottom connector may be provided or configured to double as a metric measurement 

stackable spacer to provide any gun shot density up to, for example, 20 shots per meter. 

Another basic component includes a push-in detonator that does not use wires to make 

necessary connections. The push-in detonator may uses spring-loaded connectors, thus 

1 O replacing any required wires and crimping. 

Therefore, within the self-centralizing charge holder system, any number of spacers can 

be used with any number of holders for any specific metric or imperial shot density, 

phase and length gun system. 

In an embodiment, only two pipe wrenches are required for assembly on site of the gun 

system, as no other tools are required. 

In an embodiment, the top connector 14 provides energetic coupling between the 

20 detonator and detonating cord. 

In an embodiment, each of the top connector 14, stackable charge holder 16 and bottom 

connector 22 are configured to receive electrical connections therethrough. 

In an embodiment, all connections are made by connectors, such as spring-loaded 

connectors, instead of wires, with the exception of the through wire that goes from the 

top connector 14 to the bottom connector 22, whose ends are connectors. 

In an embodiment, components of the assembly may include molded parts, which may 

30 also be manufactured to house the wiring integrally, through, for instance, overmolding, 

to encase the wiring and all connectors within an injection molded part. For example, the 

charge holder 16 could be overmolded to include the through wire. 
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In an embodiment, as shown in Figures 4 and 5, each bottom connector 22 includes a 

plurality of fins 32 for axially locking each bottom connector against a snap ring 54, or an 

equivalent retainment mechanism to keep the charge holder 16 from sliding out of the 

bottom of carrier 12 as it is handled. (shown on Figure 1 ). The bottom connector 22 from 

a first gun assembly can accommodate or house an electrical connection through a 

bulkhead assembly 58 to the top connector 14 of a second or subsequent gun assembly, 

as seen for instance in Figure 19. The top and bottom connector, as well as the spacer, 

in an embodiment, are made of 15% glass fiber reinforced, injection molding PA6 grade 

material, commercially available from BASF under its UL TRAMID® brand, and can 

10 provide a positive snap connection for any configuration or reconfiguration. As better 

shown in Figure 5, a terminating means structure 34 is provided to facilitate terminating 

of the detonation cord. The snap ring 54 is preinstalled on the bottom of the carrier 12. 

The assembly can thus shoulder up to the snap ring 54 via the bottom connector fins 32. 

In an embodiment and as shown in Figures 6 to 10, each stackable charge holder 16 

has a plurality of projections 40 resting against an inner surface 13 or diameter of the 

gun carrier 12 (as shown in Figure 1) and thereby centralizing the shaped charge 

therewithin. A pair of the plurality of projections 42 may also be configured for capturing 

the detonation cord (not shown) traversing each stackable charge holder 16. The 

20 projections 42 are also used for centralizing the shaped charge within an inner surface of 

the gun carrier. 

30 

In an embodiment, as shown in Figures 11 to 18, the top connector 14 includes at least 

one directional locking fin 46. Although the use of directional locking fins is described, 

other methods of directional locking may be used, in order to eliminate a top snap ring 

that would otherwise be used to lock the assembly. As better shown in Figure 19, the 

locking fins 46 are engageable with corresponding complementarily-shaped structures 

47 housed within the carrier 12, upon a rotation of the top connector 14, to lock the 

position of the top connector along the length of the carrier 12. 

In an embodiment, as better shown in Figure 19, the bottom connector 22 on one end 

and the top connector 14 on the other end abuts/connects to the bulkhead assembly 58 

for grounding the detonator 26 within the gun carrier 12, through grounding means, 

depicted herein as a tandem seal adapter 48 (see also Figures 25 and 26). The tandem 
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seal adapter 48 is configured to seal the inner components within the carrier 12 from the 

outside environment, using sealing means 60 (shown herein as o-rings). Thus, the 

tandem seal adapter 48 seals the gun assemblies from each other along with the 

bulkhead 58, and transmits a ground wire to the carrier 12. Hence, the top connector 14 

and bulkhead 58 accommodate electrical and ballistic transfer to the charges of the next 

gun assembly for as many gun assembly units as required, each gun assembly unit 

having all the components of a gun assembly. 

In an embodiment, the tandem seal adapter 48 is a two-part tandem seal adapter (not 

10 shown) that fully contains the bulkhead assembly 58 (comprised of multiple small parts 

as shown, for instance, in Fig. 19) and that is reversible such that it has no direction of 

installation. 

In an embodiment and as better shown in Figures 27-31 and 35A, the detonator 

assembly 26 includes a detonator head 100, a detonator body 102 and a plurality of 

detonator wires 104, including a through wire 106, a signal-in wire 108 and a ground 

wire 110. The through wire 106 traverses from the top to the bottom of the perforating 

gun system 10, making a connection at each charge holder 16. The detonator head 100 

further includes a through wire connector element 112 connected to the through wire 

20 106 (not shown), a ground contact element 114 for connecting the ground wire 11 O to 

the tandem seal adapter (also not shown), through ground springs 116, and a bulkhead 

connector element 118 for connecting the signal-in wire 108 to the bulkhead assembly 

58 (also not shown). Different insulating elements 120A, 1208 are also provided in the 

detonator head 100 for the purpose of insulating the detonator head 100 and detonator 

wires 104 from surrounding components. As better shown in Figure 31, a crimp sleeve 

122 can be provided to cover the detonator head 100 and body 102, thus resulting in a 

more robust assembly. The above configuration allows the detonator to be installed with 

minimal tooling and wire connections. 

30 In an embodiment as shown in Figures 32, 33 and 358 illustrate a connection and 

grounding of the above-described detonator assembly 26 through the tandem seal 

adapter 48 and a pressure bulkhead 124. The bulkhead 124 includes spring connector 

end interfaces comprising contact pins 126A, 1268, linked to coil springs 128A, 1288. 

This dual spring pin connector assembly including the bulkhead 124 and coil springs 
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128A, 1288 is positioned within the tandem seal adapter 48 extending from a conductor 

slug 130 to the bulkhead connector element 118. The dual spring pin connector 

assembly is connected to the through wire 106 of the detonator assembly 26. 

In an embodiment and as better shown in Figures 11 to 18, the top connector 14 may 

have a split design to simplify manufacturing and aid in assembly. By "split design" what 

is meant is that the top connector 14 can be formed of two halves - a top half 15A and a 

bottom half 158. As better shown in Figures 15 or 18, the top connector 14 may also 

include a blind hole 47 to contain or house the detonation cord, thus eliminating the need 

1 O for crimping the detonation cord during assembly. 

In an embodiment and as shown for example in Figures 4 to 18, the rotation coupling 30 

may either include a plurality of pins 50 (Figure 5) symmetrically arranged about a 

central axis of the rotation coupling 30, or a plurality of sockets 52 (Figure 4) 

symmetrically arranged about the central axis of the rotation coupling 30 and configured 

to engage the plurality of pins 50 of an adjacent rotation coupling 30. 

In another embodiment, the rotation coupling 30 may either include a polygon-shaped 

protrusion, or a polygon-shaped recess configured to engage the polygon-shaped 

20 protrusion of an adjacent rotation coupling. The polygon can be 12-sided for example for 

30 degree increments. 

In another embodiment of the invention, the top and bottom subs work with off the shelf 

running/setting tools as would be understood by one of ordinary skill in the art. 

In one embodiment and as shown in Figure 33, the top sub 72 facilitates use of an off 

the shelf quick change assembly 140 to enable electrical signals from the surface, as 

well as to adapt perforating gun system to mechanically run with conventional downhole 

equipment. The quick change assembly 140 may include a threaded adapter 143 to set 

30 an offset distance between an electrical connector 142 and the contact pin 1268 

extending from the bulkhead assembly 58. 

In one embodiment and as shown in Figure 34, the bottom sub 70 may be configured as 

a sealing plug shoot adapter (SPSA) to be used specifically with this embodiment of the 
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invention. The SPSA may receive an off the shelf quick change assembly 140 (not 

shown) and insulator 150 that communicates with a firing head threaded below it (not 

shown). A setting tool (not shown) may run on the bottom side of the perforating gun. 

In an embodiment, final assembly of the tool string requires only two pipe wrenches. No 

tools are required to install the detonator or any electrical connections. 

An object of the invention is to also provide a perforation gun system kit having the basic 

component parts described above and capable of being assembled within an outer gun 

10 carrier. 

20 

30 

The invention also provides a method for assembling a perforation gun system, to which 

a certain number of optional steps may be provided. The steps for assembling the gun 

system for transport include the steps of: 

{a) providing a perforation gun system kit having component parts capable of 

being assembled within an outer gun carrier (element 12 in Figures 1, 21 and 22), 

the kit comprising a combination of: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped 

charge within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable 

charge holder; 

-at least one bottom connector adapted for terminating the detonation 

cord in the gun system and adapted for doubling as a spacer for spacing a 

plurality of stackable charge holders; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder 

and at least one bottom connector comprise a coupling having a plurality 

of rotational degrees of freedom for providing a selectable rotation 

between each of the top connector, at least one stackable charge holder 

and at least one bottom connector; 

(b) assembling a plurality of the stackable charge holders in a predetermined 

phase to form a first gun assembly; 

(c) running the detonation cord into a bottommost bottom connector; 
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(d) assembling the bottommost bottom connector onto the assembled plurality of 

stackable charge holders; 

(e) running connecting wire between the bottommost bottom connector and the 

top connector; 

(f) clicking the detonation cord into capturing projections provided in each of the 

charge holders; 

(g) running the detonation cord into the top connector; 

(h) cutting the detonator cord, if the detonator cord is not precut a predetermined 

length; and 

(i) installing charges into each of the charge holders. 

In an embodiment, the method further includes, prior to transport, the steps of: 

0) pushing assembled components together to engage all pin connections 

therebetween; and 

(k) carrying out a continuity test to ensure complete connectivity of the detonating 

chord. 

In an embodiment, on location, to complete the assembly, the method further comprises 

the steps of 

{I) threading on the previously assembled components a bottom sub (element 70 

on Figures 1 and 20); 

(m) installing and connecting the detonator; 

(n) pushing in a tandem seal adapter with a-rings onto the first gun assembly; 

(o) pushing in a bulkhead {element 58 in Figure 19) onto the tandem seal 

adapter, if the bulkhead and the tandem seal adapter are not pre-assembled; 

(p) threading a subsequent gun assembly onto the first gun assembly or 

threading a top sub (element 72 in Figures 1, 23 and 24) onto a topmost 

assembled gun assembly, for connection to a quick change assembly. 

30 Of course, the scope of the invention should not be limited by the various embodiments 

set forth herein, but should be given the broadest interpretation consistent with the 

description as a whole. The components and methods described and illustrated are not 

limited to the specific embodiments described herein, but rather, features illustrated or 

described as part of one embodiment can be used on or in conjunction with other 
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embodiments to yield yet a further embodiment. Further, steps described in the method 

may be utilized independently and separately from other steps described herein. 

Numerous modifications and variations could be made to the above-described 

embodiments without departing from the scope of the invention and claims, as apparent 

to a person skilled in the art. 

In this specification and the claims that follow, reference will be made to a number of terms 

that have the following meanings. The singular forms "a," "an" and "the" include plural 

referents unless the context clearly dictates otherwise. Further, reference to "top," 

10 "bottom," "front," "rear," and the like are made merely to differentiate parts and are not 

necessarily determinative of direction. Similarly, terms such as "first," "second," etc. are 

used to identify one element from another, and unless otherwise specified are not meant 

to refer to a particular order or number of elements. 

As used herein, the terms "may" and "may be" indicate a possibility of an occurrence 

within a set of circumstances; a possession of a specified property, characteristic or 

function; and/or qualify another verb by expressing one or more of an ability, capability, 

or possibility associated with the qualified verb. Accordingly, usage of "may" and "may 

be" indicates that a modified term is apparently appropriate, capable, or suitable for an 

20 indicated capacity, function, or usage, while taking into account that in some 

circumstances the modified term may sometimes not be appropriate, capable, or 

suitable. For example, in some circumstances an event or capacity can be expected, 

while in other circumstances the event or capacity cannot occur-this distinction is 

captured by the terms "may" and "may be." 

As used in the claims, the word "comprises" and its grammatical variants logically also 

subtend and include phrases of varying and differing extent such as for example, but not 

limited thereto, "consisting essentially of' and "consisting of." 

30 Advances in science and technology may make equivalents and substitutions possible 

that are not now contemplated by reason of the imprecision of language; these 

variations should be covered by the appended claims. This written description uses 

examples to disclose the invention, including the best mode, and also to enable any 

person of ordinary skill in the art to practice the invention, including making and using 
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any devices or systems and performing any incorporated methods. The patentable 

scope of the invention is defined by the claims, and may include other examples that 

occur to those of ordinary skill in the art. Such other examples are intended to be within 

the scope of the claims if they have structural elements that do not differ from the literal 

language of the claims, or if they include equivalent structural elements with insubstantial 

differences from the literal languages of the claims. 
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CLAIMS 

1. A perforation gun system having an outer gun carrier and comprising: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped charge 

within the gun carrier; 

-a detonation cord connected to the top connector and to each stackable charge 

holder; 

-at least one bottom connector for terminating the detonation cord in the gun 

system; and 

-a detonator energetically coupled to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one 

bottom connector comprise a rotation coupling for providing a selectable clocking 

rotation between each of the top connector, at least one stackable charge holder and at 

least one bottom connector. 

2. The perforation gun system according to claim 1, wherein the at least one bottom 

connector doubles as a spacer for spacing a plurality of stackable charge holders. 

3. The perforation gun system according to claim 2, wherein the at least one bottom 

connector doubles as a metric-dimensioned spacer. 

4. · The perforation gun system according to claim 2, wherein the at least one bottom 

connector doubles as an imperial-dimensioned spacer. 

5. The perforation gun system according to any one of claims 1 to 4, wherein the 

top connector provides energetic coupling between the detonator and the detonating 

cord. 

30 6. The perforation gun system according to any one of claims 1 to 5, wherein the 

detonator is a wireless push-in detonator with spring loaded connectors. 
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7. The perforation gun system according to any one of claims 1 to 6, wherein each 

of the top connector, the at least one stackable charge holder and the at least one 

bottom connector are configured to receive electrical connections therethrough. 

8. The perforation gun system according to claim 7, wherein the electrical 

connections between the top connector, the at least one charge holder, the at least one 

bottom connector and the detonator are spring-loaded quick connections. 

9. The perforation gun system according to any one of claims 1 to 8, wherein each 

1 O bottom connector comprises a plurality of fins for axially locking each bottom connector 

to a snap ring. 

20 

30 

10. The perforation gun system according to any one of claims 1 to 9, wherein each 

stackable charge holder comprises a plurality of projections resting against an inner 

surface of the gun carrier and thereby centralizing the shaped charge therewithin. 

11. The perforation gun system according to claim 10, wherein a pair of the plurality 

of projections is configured for capturing the detonation cord traversing each stackable 

charge holder. 

12. The perforation gun system according to any one of claims 1 to 11, wherein the 

top connector comprises at least one directional axial locking fin. 

13. The perforation gun system according to any one of claims 1 to 12, wherein the 

top connector comprises a tandem seal adapter for grounding the detonator to the gun 

carrier. 

14. The perforation gun system according to any one of claims 1 to 13, wherein the 

top connector comprises a blind hole for containing the detonation cord. 

15. The perforation gun system according to any one of claims 1 to 14, wherein the 

top connector is formed by assembling first and second halves of an unassembled top 

connector. 
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16. The perforation gun system according to any one of claims 1 to 15, wherein the 

rotation coupling is selected from the group comprising a plurality of pins symmetrically 

arranged about a central axis of the rotation coupling, and a plurality of sockets 

symmetrically arranged about the central axis of the rotation coupling and configured to 

engage the plurality of pins of an adjacent rotation coupling. 

17. The perforation gun system according to any one of claims 1 to 15, wherein the 

rotation coupling is selected from the group comprising a polygon-shaped protrusion, 

and a polygon-shaped recess configured to engage the polygon-shaped protrusion of an 

10 adjacent rotation coupling. 

20 

30 

18. The perforation gun system according to any one of claims 1 to 17, further 

comprising a material overmolded over wiring and connectors of the top connector, the 

at least one charge holder, and the at least one bottom connector. 

19. A perforation gun system kit having component parts capable of being assembled 

within an outer gun carrier, the kit comprising a combination of: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped charge 

within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable 

charge holder; 

-at least one bottom connector adapted for terminating the detonation cord in the 

gun system; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one 

bottom connector comprise a coupling having a plurality of rotational degrees of freedom 

for providing a selectable rotation between each of the top connector, at least one 

stackable charge holder and at least one bottom connector. 

20. A method for assembling a perforation gun system, comprising the steps of: 

(a) providing a perforation gun system kit having component parts capable of 

being assembled within an outer gun carrier, the kit comprising a combination of: 

-a top connector; 
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-at least one stackable charge holder for centralizing a single shaped 

charge within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable 

charge holder; 

-at least one bottom connector adapted for terminating the detonation 

cord in the gun system and adapted for doubling as a spacer for spacing a 

plurality of stackable charge holders; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder 

and at least one bottom connector comprise a coupling having a plurality 

of rotational degrees of freedom for providing a selectable rotation 

between each of the top connector, at least one stackable charge holder 

and at least one bottom connector; 

(b) assembling a plurality of the stackable charge holders in a predetermined 

phase to form a first gun assembly; 

(c) running the detonation cord into a bottommost bottom connector; 

(d) assembling the bottommost bottom connector onto the assembled plurality of 

stackable charge holders; 

(e) running connecting wire between the bottommost bottom connector and the 

top connector; 

(f) clicking the detonation cord into capturing projections provided in each of the 

charge holders; 

(g) running the detonation cord into the top connector; 

(h) cutting the detonator cord, if the detonator cord is not precut a predetermined 

length; and 

(i) installing charges into each of the charge holders. 

21. The method according to claim 20, further comprising the steps of: 

22. 

(j) pushing assembled components together to engage all pin connections 

therebetween; and 

(k) carrying out a continuity test. 

The method according to claim 21, further comprising the steps of: 

(I) threading on the previously assembled components a bottom sub; 
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(m) installing and connecting the detonator; 

(n) pushing in a tandem sub with a-rings onto the first gun assembly; 

(o) pushing in a bulkhead onto the tandem sub, if the bulkhead and the tandem 

seal adapter are not pre-assembled; 

(p) threading a subsequent gun assembly onto the first gun assembly or 

threading a top sub onto a topmost assembled gun assembly. 

23. A top connector for a perforation gun system comprising: 

-a coupler for providing energetic coupling between a detonator and a detonating 

cord; 

-at least one directional locking fin for locking the top connector within a gun 

carrier; 

-a rotation coupling for providing a selectable clocking rotation between the top 

connector, and a charge holder 

wherein the top connector is configured to receive electrical connections therethrough. 

24. A stackable charge holder for a perforation gun system having an outer gun 

carrier, the charge holder comprising: 

-a charge receiving structure for receiving a single shaped charge; 

-a plurality of projections for centralizing the shaped charge within the gun carrier; 

and 

-at least one rotation coupling for providing a selectable clocking rotation between 

the charge holder and an adjacent component in the perforation gun system; 

wherein a pair of the plurality of projections is configured for capturing a detonation cord 

traversing the charge holder. 

25. The stackable charge holder according to claim 24, wherein the at least one 

rotation coupling is selected from the group comprising a plurality of pins symmetrically 

arranged about a central axis of the rotation coupling, and a plurality of sockets 

30 symmetrically arranged about the central axis of the rotation coupling and configured to 

engage the plurality of pins. 

26. A bottom connector for a perforation gun system comprising: 
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-a terminating structure arranged for terminating a detonation cord in the gun 

system; 

-a plurality of wings for axially locking the bottom connector to a snap ring. 

-a rotation coupling for providing a selectable clocking rotation between the 

bottom connector and a charge holder; 

wherein the rotation coupling is arranged such that bottom connector doubles as a 

spacer for spacing a plurality of stackable charge holders. 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 209



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 210



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 211



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 212



CA 02821506 2013-07-18 

\ f ~ 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 213



CA 02821506 2013-07-18 

I 

t;/ 

\~ 

(1 :'.' l 
\_;..._ 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 214



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 215



CA 02821506 2013-07-18 

1 
N I V\ \ 

\ 

"V 
\'v\ 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 216



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 217



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 218



a 
\(\ 

CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 219



CA 02821506 2013-07-18 

0 

0 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 220



CA 02821506 2013-07-18 

'--.Q 
t\) -:::r 

\ 
\ ' L-L_ 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 221



Hunting Titan, Inc. 
Ex. 1008 

Pg. 222

 
 

Hunting Titan, Inc.
Ex. 1008

Pg. 222



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 223



~· 

. j 

''>&;;c:i . ..__ _ __._­
c::::> 
~C:> 

\"""~ 

~ :t:::::::::::==-:__-------'r· 

~· 

'\.~=------

\ .. ' 

I • 
,_ 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 224

 
Hunting Titan, Inc.

Ex. 1008

Pg. 224



CA 02821506 2013-07-18 

G 
fYI 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 225



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 226



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 227



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 228



cA 02s21so6 2013-01-1s 

c } 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 229



CA 02821506 2013-07-18 

I 
N 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 230



CA 02821506 2013-07-18 

I \~_. 

---{ 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 231



$/ 

J - '\. 

\ 
I 
I 

I 
I ,, 

~ 
~ 

- .... 

CA 02821506 2013-07-18 

I 

\ 

! 
i 
1 
! 

l 
l 
l 
l 
l 
I 
! 
l 
! 
I 
} 

l 

' 
-

' 
: 

f';\ 
~ ~---, J 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 232



CA 02821506 2013-07-18 

""' 
I / 

\ 
( 
! 
! 
I 

r 

s 
f ~ 

I 

! 
l 

, 

I 
l 
l 
! 
J 
I 
I 

! 
I 

t 

I l 

-

J 

I 

r 
2_ 

'" 

I 

' . 

l ,. 

">~ 
c") 

er[ 
\.-\-

Hunting Titan, Inc. 
Ex. 1008 

Pg. 233



CA 02821506 2013-07-18 

('' 
~ 

\ 
\~ 

\.' 

~ 
,j 

--

D 
'-:0 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 234



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 235



CA 02821506 2013-07-18 

::r-
0 

i 

cP 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 236



Hunting Titan, Inc. 
Ex. 1008 

Pg. 237

{Maw£2;

“‘3

  

Hunting Titan, Inc.
Ex. 1008

Pg. 237



\ 
\ 
·:r. 

0 
rJ -

CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 238



CA 02821506 2013-07-18 

0 
c{) 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 239



CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 240



CA 02821506 2013-07-18 

I 
I 

·-·-> l' 
',· 

' . 
) 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 241



CA 02821506 2013-07-18 

"-'\l 
-'.".. ~ ' ... ~ 

oO 

~ 
::9 

J 
~ Q 

~ 
· .... /') 0 

,') {',,--, 
(1) 

;.:_'\ -0 
.<J 
< • \.:..... 

:") 
3" 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 242



0 
\ 

CA 02821506 2013-07-18 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 243



cu ..:.:: 
] u :::s ns :a :a 

0 
0 

~ --
'° {'l -
-

g9 

CA 02821506 2013-07-18 

"T v-} 
,,~-" 

-
-0 ~') 

~ 

,l 

... 
.s 
u 

! cu 
·i 2 
.c 8 
gt E 
]~ 
.. 0 .a 

.s 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 244



11 

) 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 245

 
X.

PPPPPP



Espacenet - Bibliographic data 

Espacenet 

FIRING SYSTEM FOR TUB!NG CONVEYED PERFORATING GUN 

lnventor(s): 

Applicant(s): 

JAMES T. BAGLEY, ; MAURICE L. SIMON, ; MAURICEL. SIMON 

SCHLUMBERGER OVERSEAS S.A 

Classification: -international: E21B431116; E21B4311185; (IPC1-7): E21B43/1185 
- cooperative: E21843/116; E21843/11855 

Application CN 1985107897 19851028 
number: 

Priority 
number(s): 

US19840665795 19841029 

Also published AU4912685 (A)_ AU578752 (82)_ BR8505303 (A)_ CA 1233407 (A)_ 
as: CN 1006242 (B)_ more 

Abstract not available for CN85107897 {A) 
Abstract of corresponding document: US4566544 (A) 

A drop bar firing system is provided with a drop bar retracting means that insures that 
the lower end of the drop bar cannot come into contact with the firing head after a 
misfire, as the drop bar is fished or the tubing string removed. A safe arm mechanism 
requires the pressure in the wen as the perforating gun is lowered into the wen to arm 
the tubing conveyed peiiorating firing means. A safe position is automatica!!y 
developed by the safe arm as the perforating gun is brought out of the wen if a live gun 
must be retrieved. A specially shaped device to fire the tubing conveyed perforating 
detonator includes a probe of small diameter requiring a heavy impact on center. 

2/22/19, 4:19 PM 

https://worl dwid e.espa cenet.com/publication Details/biblio? DB= E P ... nt=true&locale = en_E P&FT = D&date= 1986091 O&CC = CN &N R = 85107897A&KC=A Page 1 of 2 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 246



Espacenet - Bibliographic data 2/22/19, 4:19 PM 

https://worl dwid e.espa cenet.com/publication Details/biblio? DB= E P ... nt=true&locale = en_E P&FT = D&date= 1986091 O&CC = CN &N R = 85107897A&KC=A Page2of2 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 247



Espacenet - Bibliographic data 

~ 
<orno"""" 
P•t,n!Jmt 

Eur~P"•"' 
P>ler1\ Oflke 

Office europeen 
de; bre•d> Espacenet 

Bibliographic data: CN85107897 {A) - 1986-09-10 

FIRING SYSTEM FOR TUBING CONVEYED PERFORATING GUN 

lnventor(s): 

Applicant(s): 

Classification: 

Application 
number: 

Priority 
number(s): 

JAMES T BAGLEY, ; MAURICE L SIMON, ; MAURICEL SIMON 

SCHLUMBERGER OVERSEAS S.A 

- international: E21B43/116; £2184311185; (IPC1-7): E21 B43/1185 
- cooperative: E21843/116; E21843/11855 
CN1985107897 19851028 

US19840665795 19841029 

Also published AU4912685 (A}_ AU578752 (B2}_ BR8505303 (A}_ CA1233407 (A}_ 
as: CN1006242 (B}_ more 

Abstract not available for CN85107897 (A) 
Abstract of corresponding document: US4566544 (A) 

A drop bar firing system is provided with a drop bar retracting means that insures that 
the lower end of the drop bar cannot come into contact with the firing head after a 
misfire, as the drop bar is fished or the tubing string removed. A safe arm mechanism 
requires the pressure in the well as the perforating gun is lowered into the well to arm 
the tubing conveyed perforating firing means. A safe position is automatically 
developed by the safe arm as the perforating gun is brought out of the well if a live gun 
must be retrieved. A specially shaped device to fire the tubing conveyed perforating 
detonator includes a probe of small diameter requiring a heavy impact on center. 

https://worldwide.espacenet.com/publicationDetails/biblio?DB=EP ... nt=true&locale=en_EP&FT=D&date=19860910&CC=CN&NR=85107897A&KC=A 

2/22/19, 4'18 PM 

Page 1 of 2 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 248



Espacenet - Bibliographic data 

• , __ f 
···' .. 

https://worldwide.espacenet.com/publicationDetails/biblio?DB=EP ... nt=true&locale=en_EP&FT=D&date=19860910&CC=CN&NR=85107897A&KC=A 

2/22/19, 4'18 PM 

Page 2 of 2 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 249



Espacenet - Bibliographic data https://worldwide.espacenet.com/publicationDetails/biblio?Il=O& ... 

1of1 

Espacenet 

Apparatus string for use in a wem:.mre 

lnventor(s): 

Applicant(s): 

Classification: 

Application 
number: 

Priority 
number(s): 

Also published 
as: 

LUIS OCHOA [VG]± (OCHOA LUIS) 

SCHLUMBERGER TECHNOLOGY CORP [VG]± 
(SCHLUMBERGER TECHNOLOGY CORP) 

- international: E21B17/00; E21B43!11 
- cooperative: E21843111857; E218431119 
CN2008192151 20080408 

US20070863707 20070928 

CN201306157 (Y) CN201351485 (Y) US2009084535 (A1) 
US8157022 (82) 

Abstract of CN10i397890 {A) 

~nd~~~:=~u~~~:?si~~ ~s~l~;~:i;~;;tlOre 7 { . • ? . ~/' ·:,~~'~:..$/~ ' 
activation modules having first and 41<:£E;;;;;~;;;;;~;.:.:.:::.:~;.:.::y'l!E''''f''::,::cc:'.'.:-.:::,:cl ... : ... ·.·"' 
second ends and containing devices to be ;~ii ,_,/ 

activated/initiated downhole. An apparatus string according to the present invention 
also comprises a plurality of initiator modules where at least initiator is operatively 
connected to each activation module and is addressable. Each initiator module may 
comprise a safety initiator which when the initiator module is addressed initiates the 
firing of the shaped charges in the gun module to which it is operatively connected. A 
wireless transmitter is provided which is operatively connected in and integral to the 
apparatus string for use in transmitting signals to address any initiator module in the 
apparatus string. An apparatus string according to the present invention may be 
especially useful in perforating operations. 

7/17/18, 9:57 AM 
Hunting Titan, Inc. 

Ex. 1008 
Pg. 250



[51] Int. Cl. 

E21B 17/00 (2006. 01) 

E21B 43/11 (2006. 01) 

[21] EfliW~ 200810092151.9 

[ 43 J 07f S 2009 if. 4 J3 1 B 

[22J 1$iJ!t a 2008. 4. 8 

[21] 1$ii!r~ 200810092151. 9 

[30] i7t~tll. 

[32] 2007. 9.28 [33] us [31] 11/863,707 

[71 J 1$ ift A tf !?L itHiJf 9!&7f tltJN1B-1Hti! 0 i'iJ 
tt!!tll: ~ ~ ~ $ J?.: I+ Rb$$ Vl Rb 

[72] ~llJlA *~$ • J • 113003 
li!lt ffi', :lllT • l!X 3'F lliif 
i1f JB ~- • R • J!:1 it\ _Ii! 

[54] ~l!Jl~it. 

JJl 'f" :ff H!! r::j=t I'!(] i3t 4 W tt 
[57] -~ 

*tR~07fT-#JJJT":ffmr::poo•4Wtt.ft 

M: $~A~--~~-=~l'l(]m~•~· ~&­
~:ffrm~l'l(]W~~~. ••*tit~l'l(]i3t4Wttfil 

ftM$~~---~. ~&-~~·•PT•**~ 
•¥tl~m~•~#PJ~:W::. ~~---~PTIJJ-ftM 

~~~••· ~~•••~~~:111::~.m~~•• 
m~••~r::poo•nMn~l'l(]~*·m~~~~• 

•PT•**~•¥tlm~--~. !IHl~x•titMa. 
m~x•titM•PT•**~·~•4Wttr::j=t#~-
4Wtt-#. JJl'f"tltMffi~*~•4Wtt~~ff~ 
~---~~:Ill::. •M*tlt~l'l(]i3t4Wtt~Mn• 
* r::p 4*jJtl ~ JJl . 

[11] 1}7f~ CN 101397890A 

~]-~ft~-~ r::j=t#·~-~~-~-•ff0 
i'iJ 

ft~A .:.£~$ 

17 15 11a ,. / "=~ .LI• •-5 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 251



200810092151. 9 

1. -#fflr:tt-H!Ri:f 1¥JW:4Wtt, -§1%: 

7C~~MB, M~7C~~MB~m~W:4~ttl¥Jffi~$*o 

2.mMtt~~*1m~1¥JW:4Wtt.~'E!M7C~~$J*~·m~7C~ 

~ $J*gjtJ.A?fi~7G~1itMM~~jl:iP4-, :fr JS $1?,!T~#H~ 9=11¥1*:1:. 

3. -;frfifflr:tt-H~9=11¥JW:4Wtt. -§15: 

$~~~·*·~~m~~~-~A~·-~~·=~.:#~1%~~ 
fr~~ $)//.!:9111¥.J?lt:i:; 

$~~M-*1¥J~~hll-!:9•».~&-~g•aPT•*±I!!~~~~~ 

~$J•*~~~hl~m~~··~,~~1~•m~~M•~; ~ 

7C~~M~.m~x~tltM•~~4~tt-~%~.M~x~~M• 

M±l!!*•~m%, ll~M~%*~W:4Wtt9=11¥J&•M~hl. 

4.mMtt~~*3M~a<J~4Wtt.Ai:fm~~M-*9=11¥J?lt:i:MM 

~~.W:~IA.~~*~1¥JW:4~**H:i:m~~a<Jffi9=1•ffo 

5. -t~wtt::fU~*3fo)f~l¥.JW:4W11, Xi:f M~lhl•MPTt¥!1'F±i!!~~~!J 
&: 1"' ~ l9J :t~~ 1¥J m-Jiilij • 

6. ffi.Mtt:fu~*3.Pfi~a<JW:4Wtt. Ai:f~tlMPT•fl=:l:ik~~~1J~~ 

~ l9J:m~a<Jm-=)ljjij. 

7. ffi.Mtt~J~*3?Jl~tfli&t4Wtt. ;Jti:f~••PT•*±l!!~~J!J~~ 

~ ~ •~ B<J m-!iYffi ~nm =liYffi. 
8. ffi.M:fll:fU~*3m~a<JW:4Wtt. Ai:f<Bj~~·•'E!MEFr••· 

9. ffi.M.f5VfU~*3Jifi~B<J~4fitt, A-i:f<Bj~&1'JM'E!MEBW~!t. 

10. -#M::fLtt. 'E!M: 

$~~-~.&:~~-~A~m-!iYffi~m=liYffi,*§M~~-nM~ 

51f!. flJ 1i ~frff ~ ~ F!~M IL 51f!.1¥J •'.kt~ : 
~~~---~. ~&-~~•Bm*PI•*~~~~<Bj~~-~. 

&:~fr/f~~··•*PJ~hl.ll§M~~l-!:9•M. ~~hl~m~~··· 

2 Hunting Titan, Inc. 
Ex. 1008 

Pg. 252



200810092151. 9 

~~.M~~~~--~~tt•~*ITT-~MR~ITT~*·~•HM~PJ 
• 1'F :l:fu it. :¥1J Jijf J& 1'ftt:l ~ ; l!J 

~~~MH.m~~~~MHPT•~~it-:¥UMRtt#~M~MRtt 

-~m~. m~~Mm~*~~Mnt±*ITT~•••:IR. 

11. t~Wi:tJZ.;fLl~*lOJlJTJ&ITTMJLff, ;it* .PJTJ&~•Bt:l:!Rr'IJ!*it::l:fuit 
~ :¥1J .fr ffr • ~ i¥J :m--ttm . 

12. mWi*X*Ll~*lOJ5)fJ&l¥JMfLtt. ~*}Eg•ftt:l:l§icPJ•fi=:±wJ&tt:¥U 

.fr 1'ft M :l§icITT m = !iiffl • 

13 . ~ !1i!i :tJZ.:fU ~ * 1 o JiJT J& ITT M JL tt, Jt * ~ • •• ~ r'IJ • f'F :l:tB it ti :¥1J 
.fr tt m ~ ITT• -!iffii .fO m = .!tiffl • 

14. ;f~ Wi :tJZ.;flj~ * 1 o JiJT J& ITT t-t:rLtt, :.1't * rfi J&®•Ht:l~£ffl ~Jt!?. 1* 
1t: l¥J 0 

15. ;f~!li!iif£:flj~*10M~J't"JMfLt±, :.1't*tt1'-®•H•~* ITT$:~® 

:ftift }!EFI ~jf. 

16 . .t~Wi:tJZ.;fU~*1omJ&w~ffLt±. :.tt*tt-t-®••t:l~* ITT$:~~ 

:fti8;1!EBW~jf. 

17. -1'1' ffl~MfLtt* ft-Ji&~. JlJTJ&i&~tEMJLfftjfz9~ITTfftj[~ffi. 
~, ?fi 3&-& ~-§A'\5: 

tt•~.A~---.fOm=!iffii.#SM~-t-•~MR~.fOliitm~• 

f3~!llt =fl~ 1¥J ;lil'..t'\:: ~ ; 

~•••~.mJ&~•••*PT•~:l:t!!itM~tt•:IRw--.•~m 
Mst9•H:t:l:IRS1%: Ci) Jf.lfx-t~•HM:l§ic~hll'l"J~!Mt: fll Cii) $:~~ 

••·~~:tit~mMs®•••:IR~.~}fg•~~•m~~•:IR*l¥lm~• 
'.l'F~ 0 

18. t~WilY.7fU~3ftl 7JifiJ&l¥Ji~~. ;ftrf:i .PJf~Jt:9•HM:l§1cPT•1t:~itM 

:¥u•-t-tfrf:l~i¥Jm-j):ti\f. 

19. t~ 1!iS :tJZ.:fU~ * 1 7 ?,/Tj& ITT W: ~, ;t:t * WTJ&~•MtJt:IR r'IT!* ~ :l:t!!itM 

:¥tl.Pfii£:ffi:.t:l:IR w.m=*. 
20. :f~t!iStX7fU~*l 7J'iJT3&8"Ji&~. ~St5.m.=Jt9•H~:i:. ?JTJ&m= 

3 Hunting Titan, Inc. 
Ex. 1008 

Pg. 253



200810092151. 9 

~•••~m•~~~•~m~~-~1¥J~-~-

2i. ~ 1m ;&~u ~ * i 1?JTJ£1¥1 ~-tr. ~ i:p JiJTJ£JE9:J:~l~~*itR:~m ft! rm•1t 

22. ttR1m;&:fU~;t11WT:i£1¥J~-tr, ~i:p JiJT:i£~·~lltk:i:ti 1¥J~±JE9• 

M£EFI.lio 

23. *1m;&:fiJ~;tl 7 JiJT~l¥1~%'r, ~i:p WT:i£JE9il~tltk:9=' a<J~±!EQ• 

~£EBW~i[. 

4 Hunting Titan, Inc. 
Ex. 1008 

Pg. 254



200810092151. 9 

*Efi~#Y&-~ifffl-T#H~9=11¥J~4Wtt (apparatus string), Jifi:l& 

~ 4W ti f:?tl :Sin PT~ -E1 MM :tLti o 

~7a*M~~~~*•1¥J§i¥J,MRttAm~~~JU#H~i::fl.m:J£ 
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Abstract of CN20162084S {U) 

The utility model discloses a vertical well orientation multi-pulse increase~benefit 
perforating device, vvhich is suitable for oil and gas well perforating operation. The 
device comprises an orientation priming adapter containing an orientation gun head, an 
orientation key and a prirning apparatus, a perforating gun string consisting of a 
plurality of orientation integral increase-benefit perforating guns connected in series, 
and a multi-pulse high-energy gas fracturing unit, \Nherein the orientation key and the 
priming apparatus are arranged on the orientation gun head, the gun head of the first 
perforating gun is connected \Vith the lower end of the orientation gun head, U1e gun tail 
of the last perforating gun is connected with the multi-pulse high-energy gas fracturing 
unit, and the axes of perforating bullets in each perforating gun all point to the radial 
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direction of the orientation key. During operation, the upper end of the orientation gun 
head is connected with an oil pipe. The utility model provides a novel perforating device 
integrating orientation perforating, integral increase-benefit perforating and multi-pulse 
high-energy gas fracturing, can perforate the perforating bullets towards the direction 
with the best permeability, has good width generation capacity, can prevent the closing 
of formation fracture, and has obvious oil and gas increase effect 
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Abstract of RU2633904 {C1} 

FIELD: oil and gas industry.SUBSTANCE: invention relates to devices for directed 
opening of a production formation in a horizontal well \Vith a casing string and for 
performing hydraulic fracturing of the formation. A sectional hydro-sandblasted 
perforator contains a hollow bod and consists of a coupling, separate sections with 
radial holes and jet nozzles installed therein, centralisers, the separate sections are 
interconnected by spacers. The radial holes in the sections are formed at a 
predetermined angle with respect to the axis of the body. The holes in the sections are 
offset from the axis of the body. The diameter of the holes in the sections is less U1an 
the diameter of the holes in the coupling and in the spacers provided with rigid 
centralisers outside. The coupling, the sections and the spacers are separated by a 
bearing and pulled together by a shaft wiU1 nuts screv1ed onto it from both sides. The 
shaft is installed eccentrically relative to the axis of the body and rigidly connected to 
individual sections, and the nuts are contacted with the coupling and the last section 
that t1as been killed by the bearings. The coupling, the individual sections and the 
spacers are sealed together by the sealing elements, and the individual sections are 
configured to co-rotate with the shaft with respect to the fixed couplings and spacers. 
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The jet nozzles are pressed into separate sections made of hard-alloy material in the 
form of a cone and equipped with external and internal conical surfaces tapering 
outward from a separate section of the hollow body. The radius of the jet nozzle 
pressed into a separate section is less than the radial extension of the coupling 
centralisers and the spacer, and the diameter of the jet nozzle corresponds to six grain 
diameters of the proppant fraction.EFFECT: invention anables to perform hydro~ 
sandblasting perforation in the well casing string in the direction of minimum formation 
stress, regardless of the device cposition in the borehole, increase the efficiency and 
reliability of operation, and prevent the proppant hole frorri plugging the jet nozzle 
opening.4 dwg, 1 tbl 
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}1,JKRJIHJI>r, 32, HHCTBTYT "TaTHHilllHeqrrr.'', 

CexTop co3,n:aH11" 11 pa3B11T11" IIpOMhlIIIJieHHoil: 

co6crBeHHOCTll 

( 54) CeKijHOHHhlil: rRAf>01IecKOCTpyil:BJ>Iti rrepcJlopaTOp 

(57) PeqiepaT: 

H3o6peTeHHe OTHOCHTca K 

HecJiTera3ono6E;rna10rueti rrpoMhIIIIITeHHocTH, B 

'laCTHOCTH K ycrpotlCTBaM ,llJI>I Harrpaa'leHHoro 

BCKphlTH>I rrpo,11yKTHBHoro IIJiacTa B 

ropH30HTaJlhHOfl CKBa)!(HHe c o6Ca,11HOi'i KOJlOHHOti 

11 npoBeneHH>I n1t1paBJI11qecKoro pa3phlBa rrrracra. 

CeKl\HOHHhifl rH.IJ:porrecKocrpytiHhlfl rrepqiopaTop 

co,n:epOKHT IIOJihli'i Koprryc, COCTOHT H3 MYii>Thl, 

OT,UeJlhHhlX CCKI\Hi'i c pa,11HaJlhHhIMH OTBepcTH>IMH H 

ycraHOBileHHhIMH B HHX CTpytlHhIMH Haca;:i:KaMII, 

l\CHrpaTopoB, OT,[leJrhHhle CCKI\HH coe,[IHHeHbl MCll\.UY 

co6otl rrpocTaBKaMH. B ceKl\H>IX pa.11Han&Hhie 

OTBepCTHH BhIIIOJJHeHhJ IIO,IJ, 3a)J;aHHhlM yrrroM 

OTHOCHTC.ThHO OCH Koprryca. B CCKI([i>IX OTBepCTml 

BhlIIOJlHCHhl co CMerueHHeM BBepx OT OCH Koprryca. 

,ll;HaMerp OTBepcTHti B CCKI([i>IX MCHhIIIe, 'ICM 

,il;H&'l1:erp OTBepCTHH B MYii>Te H B IIpDCTaBKax, 

cHa6JKeHHblX cHapy)!(H )!(eGTKHMH 11eHTpaTopaMII. 

MyqJTa, ceKl\HH H rrpocTaBKH pa3,11eJieHhl Mell\.Uy 

co6ofi IIO,[IIIIHIIHHKaMH H CT>IHYThl B&'JOM c 

HaBepHyThlMH Ha Hero c .11BYX cTopoH ratlKaM11. Ban 

yCTaHOBJieH 3KCIJ;eH1'pHqHo OTHOCHTeJibHO OCH 

Koprryca H )KeCTKO coe;:::v·rneH c OT)J.eJihHhlMH 

ceK[(H>IMl1, a ratlirn KOHTaKTIJPYIOT c MYii>Totl 11 

CTp.: i 

(72) ABTOp(hl): 

MaXMyTOB l1Jlhr113Rp Xac11MOBH'I (RU), 
Can11MOB Oner BK'lecnaBOBH'I (RU), 

3H>IT;J;llHOB Pa;J;HK 3"J3>ITOBH"I (RU) 

(73) IIarnHT006rranarnJ1&(H): 

Ily6JIH"!Hoe aK~ROHepHOe o6wecTBO 

"TaTHecJm," 11MeHe B.}1,. IIlamHHa (RU) 

(56) CrrHCOK t\OKyMeHTOB, J:\HTHpoBaHHhIX B OT'leTe 

o rroHcKe: RU 2466270 Cl, 10.11.2012. RU 
2061850 Cl, 10.06.1996. RU 2312979 Cl, 
20.12.2007. RU 131800 Ul, 27.08.2013. RU 
132835 Ul, 27.09.2013. RU 151088 Ul, 
20.03.2015. 

rrocrre.11Heti 3arrryrneHHol1 rro,IIIIIHIIHHKaMH ceKJ:\Hetl. 

MyqiTa, OT;J;e.JlhHhie CCKI\HH H rrpocTaBKH repMeTH'!Ho 

pa3;:i:e;'leHhI MelK.11Y co6otl ynrroTHHTe;TuHhIMH 

3JleMeHTaMl1, a OT,[ICJlhHhie CCKI\HH HMe!OT 

B03M0)KHOCTb COBMeCTHOI'O BpameHH51 c BaJIO~I 

OTHOCHTeJihHO HCIIO,[IBHOKHhlX Myqnhl 11 rrpocraBOK. 

CTpyi'iHhle Haca,;i:KH 3arrpeccoBaHhI B OT,[leIThHhie 

ce.KIJ;HH, BlillIOJIHeHhI m TBep;:J;OCIUiaBHOro ~iiaTepHana 

IIO;l KoHyc, ocHameHbI HapyJKHoti H BHYTpeHHefl 

KOH1.-rqecKI-lMil TIOBepXHOCTHMlI, cy)l{aIOIIlJ1MHCH 

Hapy>Ky OT 0T.11err:1>Holl ceKI\Hl1 rrorroro Koprryca. 

PMHaIThHhltl BhUeT 3arrpeccoBaHHol1 B OT.11eIThHYIO 

CCKJ:\HlO crpytlHol1 Haca;J;KH MeHhIIIe pa,UH&'lhHOro 

BhIITeTa 11eHTpaTopoB MY<l>Thl 11 rrpocTaBKH, a 

;J;HaMeTp CTpytiHoti HaCa;:J;KH COOTBeTCTByeT IIIeCTH 

µ:11aMeTpaM 3epeH cppaKl\1111 rrpOIIIIaHTa. 

lfao6pcreHHe II03BOJl>IeT BblIIOJlHHTh 

rH.IJ:ponecKocTpytlHyro rrepqiopaJ:\11!0 B o6canHofi 

KOJ'JOHHe CKBalKl1HhI B Harrpa&'leHHH MHHHM&'lhHoro 

HarrpalKeHH>I rrrracra He3aBl1CHMO OT IIOJlOlKeHH>I 

ycrpoHcrBa B CTBOJJe CKB3}[(IDlhI~ IIOBhlCHTh 

::iqiqieKTHBHOCTh 11 Ha,IlelKHOCTb pa6oThl, HCK.;'lI()qHTh 

3aKyrropHBaHHe OTBepCTH>I CTpytiHOH HaCa,Ill'"11 

rrporrrraHTOM. 4 >IIT., 1 Ta6rr. 
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(54) SECTIONAL SAND JET PERFORATOR 

(57) Abstract: 
FIELD: oil and gas industry. 
SUBSTANCE: invention relates to devices ror 

directed opening of a production formation in a 
horizontal well with a casing string and ror performing 
hydraulic fracturing of the formation. A sectional bydro­
sandblasted perforator contains a hollow bod and 
consists of a coupling, separate sections with radial 
holes and jet nozzles installed therein, centralisers, the 
separate sections are interconnected by spacers. The 
radial holes in the sections are formed at a 
predetermined angle with respect to the axis of the body. 
The holes in the sections are offset from the axis of the 
body. The diameter of the holes in the sections is less 
than the diameter of the holes in the coupling and in 
the spacers provided with rigid centralisers outside. The 
coupling, the sections and the spacers are separated by 
a bearing and pulled together by a shaft with nuts 
screwed onto it from both sides. The shaft is installed 
eccentrically relative to the axis of the body and rigidly 
connected to individual sections. and the nuts are 
contacted with the coupling and the last section that has 

CTp.: 3 

(72) Inventor(s): 
Makhmutov Ilgizar Khasimovich (RU), 
Salimov Oleg Vyacheslavovich (RU), 
Ziyaklinov Radik Zyauzyatovich (RU) 

(73) Proprietor(s): 
Publichnoe aktsionernoe obshchestvo "Tatneft" 
imeni VD. Shashina (RU) 

been killed by the bearings. The coupling, the individual 
sections and the spacers are sealed together by the 
sealing elements, and the individual sections are 
configured to co-rotate with the shaft with respect to 
the fixed couplings and spacers. The jet nozzles are 
pressed into separate sections made of hard-alloy 
material in the funn of a cone and equipped with 
external and internal conical surfaces tapering outward 
from a separate section of the hollow body. The radius 
of the jet nozzle pressed into a separate section is less 
than the radial extension of the coupling centralisers 
and the spacer, and the diameter of the jet nozzle 
corresponds to six grain diameters of the proppant 
fraction. 

EFFECT: invention anables to perform hydro­
sandblasting perfuration in the well casing string in the 
direction of minimum furmation stress, regardless of 
the device cposition in the borehole, increase the 
efficiency and reliability of operation, and prevent the 
proppant hole from plugging the jet nozzle opening. 
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RU 2633904 Cl 

113o6pereHIIe OTHOCHTCH K HecjJTera30.[I06hIBaIOII{eH rrpOMhIIllJieHHOCTH, B qaCTHOCTH K 

ycTPOHCTBaM .[IJI5I HaITpaBrreHHOro BCKphITHH ITpoeyKTHBHOro nnacTa B ropH30HTaJihHOH 

CKBa.JKHHe c o6Ca.[IHOH KOJIOHHOH H rrpoBe.[leHMll nmpaBJIWieCKOro pa3pbrna IIJiaCTa. 

113BecTeH HMrryJihCHhIH: rll.[lporrepc}lopaTop (rraTeHT RU .N<>2061849, MIIK E21B 43/114, 
5 OITy6JI. 10.06.1996 r., 6IOJI. }fa 16), BKJIIO"laIOW:MH rll,[lpOMOHIITOpHhIH KOPITYC c ITPO.J:IOJihHhIM 

KamUIOM, BaJI, pa3MeW:eHHhll B Koprryce, 3JieMeHT OTKpbITMll-3aKpbITMll 60KOBhIX OTBepCTHH 

KOpITyca H COIIJia, IIOMeI1{eHHbie B fiOKOBbIX OTBepCTHHX. rH.[lpOrrepqmpaTOp CHafi)KeH 

pe3HHOBbIM a!'v10pTH3aTOpOM, pa3MeI1{eHHbIM Ha,[( rM;IIpOMOHIITOpHhIM KOPITYCOM, H 

nqpaBJIHqeCKm1 cPHKCaTOpOM-u;eHTpaTOpOM c BhI.[IBil)KHhIMH IIITOKaMM, pa3MeI1{eHHhIMH 

JO IIO.[I rll.[lpoMOHHTOpHhIM KoprrycoM, KOTOphrn BhIIIOJIHeH c Pa.J:IHaJihHhIM KaHaJIOM B 

IIJIOCKOCTH, rreprreH.[IIIKYJI5IpHOH ITJIOCKOCTII 6oKOBhIX OTBepcTntl:, rrepeKphIT KphIIIIKaMH c 

IIO.[llllHIIHHKaMH H TaHreHu;HaJihHO coo6ru;aeTCH B cpe.[IHeH "laCTH c ITPO.J:IOJihHhIM KaHaJIOM, 

HMeIOW:HM BhIXO.[I B HH)!(Hetl: qaCTF! KOpITyca ITO KOHIJ;aM pa,o:HaJibHOro KaHana. Ban pa3MeI1{eH 

B KpbIIIIKax pa.[IHaJibHOro KaHana II BhIIIOJIHeH c 0.[IHOCTOpOHHHM CTep:11rneBhIM ITPHJIHBOM 

15 B cpe.[IHetl: qacTH .[IJIHHOtl:, COOTBeTCTBYIOI1{etl: Pa.J:IHYCY Pa.J:IHaJihHOro KaHaJia, I1 IIJIOI1{a,[(hIO 

Topu;eBotl: qaCTH, He MeHhIIIett rrpocBeTa 6oKOBhIX OTBepCTMH. AMopTI13aTop COCTOHT I13 

BepxHero yITopa, .J:IBYXCTyrreH"laTott BTYJIKH n COOTBeTCTByroru;ett eii: MeHhIIIett CTyrreHII 

ITaTpy6Ka, ITOMeI1{eHHoro BHYTPH ,n;ByxcryITeHqaTott BTYJIKH c B03MO)KHOCThIO oceBoro 

rrepeMeI1{eHMll H HMeIOru;ero ycTyrr B cpe.[IHetl: qaCTH, BhIIlle KOToporo .[IO BepxHero yrropa H 

20 HII)Ke KOTOporo pa3MeI1{eHhI pe3HHOBhie 3JieMeHThI rrpHMOyrOJihHOro ce"leHirn. 

He.[loCTaTKH .[laHHoro ycTpoil:CTBa: 

- Bo-rrepBhIX, cnom:HOCTh KOHCTPYKQHH, o6ycnoBrreHHaH 60,-ihIIIHM KOJIWieCTBOM ymoB 11 

,Il;eTaJieH (.l:IBYXCTyrreHqaTOH BTYJIKH, aMOPTH3aTopa, KpbIIIIeK, yrropoB H T • .[I.); 

- BO-BTOpbIX, HeB03M0)KH0CTb BhIIIOJIHeHHH rrepc}lopau;HH B 3a.[laHHOM HaITpaB.rreHHH 

25 OTHOCIITeJihHO OCH CKBa)!(HHhI, HarrpHMep, BhIIIOJIHeHHll ITepc}lopaQHH B OOCa,[IHOH KOJIOHHe 

HJIH BhIIIOJIHeHirn KaBepH B OTKpbITOM CTBOJie B HaITpaBJieHiill MHHHM3..;'IhHOro HaITpHiKeHHH 

ITOpo.J:I nnacTa; 

- B-TPeThHX, HH3KaH 3c}lc}leKTHBHOCTh pa60ThI ycTpOtl:CTBa, CBH3aHHaH c TeM, "ITO 

HarrpaBJieHHe BhIIIOJIHeHHH KaBepH OTHOCHTeJihHO OCH CKBa:IKIIHhI H3 CTpyil:HhIX HaCa.[IOK 

30 ITepc}lopaTopa B ITptt3a6oH:Hotl: 30He H HaITpaBJieHHe TPeiu;HHhI rH,I1;popa3phrna IIJiaCTa (rPII), 

KOTOpaH pa3BIIBaeTCH B HarrpaBJieHIIH MHHHMaJihHOro Harrp5I:1KeHHll IIJiaCTa, He COBIIa.J:laIOT. 

B pe3yJihTaTe TPeW:HHa, 06pa3yeMaH H3 KaBepH ITPH IIOCJie.[lyIOI1{eM rPII, pa3BOpa"IHBaeTCH 

B ITPH3a6oil:HOH 30He IIJiaCTa B HaITpaBJieHIIH MIIHHMaJihHOro HarrpH)l(eHHH, qTo IIpIIBO.[IIIT K 

pOCTY .[laBJieHHH B rrpou;ecce IIpOBe.[leHHH rPII If MOiKeT ITpHBecTH K ITpe:iKgeBpeMeHHOMY 

35 ITpeKpaweHHIO ITpou;ecca rPII; 

- B-"leTBepThIX, BhICOKasi: grrHTeJihHOCTh rrepqmpau;HH, o6ycc-ioBrreHHaH HMITYJihCHhIM 

ITPHHIJ;HITOM ,n;eti:CTBIIH ycrpOHCTBa, T.e. BpeMH rrepc}lopau;HII yBeJIWIHBaeTCH 3a cqeT 

ITpephIBHCTOro ,n;eil:CTBHH CTpyu Ha o6Ca,ll;HYIO KOJIOHHY WHJIH OTKpbIThIH CTBOJI. 

Han6orree 6nn3KIIM ITO Tex~ecKoli cyw:HOCTH 11 .[IOCTHraeMOMY pe3yJihTary llBJIHeTCH 

40 ceKu;HOHHhlli rll.[lpoITeCKOCTPYHHhitl: ITepc}lopaTop (ITaTeHT RU N~2466270, MIIK E21B 43/ 
114, OITy6rr. 10.11.2012 r., OIOJI. N~31 ), C0.[1ep:11mI1{IDI ITOJihll KOpITyc, COCT05II1{HH H3 OT.[leJihHhIX 

ce~ c pa.[lllaJihHhIMH OTBepCTHHMH H ycTaIIOBJieHHhIMH B HHX CTpytl:HhIMH HaCa,[(KaMH, 

u;eHTPaTop. IIep!l>opaTop .[l.;-rH coe,n;HHeHHH ceKIJ;HH cHa6:1KeH ITpocTaBKaMH pamWIHOJ:i .[IJIHHhI 

H MY<i>TaMH, ITpttqeM coe.r1HHeHtte BhIITOJIHeHo BCThIK ITocpe.z:1cTBOM MYQJT, pacITOJIO:IKeHHhIX 

45 CHapy:IKH, a coe.[IHHIITeJihHhie KOHIJ;hl MYQJT, ITPOCTaBOK If Ka)K.[lotl: ceKIJ;HII BhIIIOJIHeHhI c 

ITpaBOH H JieBOH pe3h6aMH. 

He.z:10CTaTKH ,LlaHHoro ycTpoilCTBa: 

- BO-ITepBhIX, HeB03MO:IKHOCTh BhIIIOJIHeHirn rH,n;pOITeCKOCTPYHHOtt ITepclJopaIJ;HH B o6cagttol:'I 
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KOJIOHHe Ii.JUI OTKpbITOM CTBOJie CKBa)KHHbl B 3a,I:laHHOM HarrpaBJieHirn (HarrpHMep, BBepx 

OTHOCHTeJibHO OCH ropH30HTaJibHOH CKBa2KJIHbI) He3aBHCHMO OT IIOJIO)!(eHH51 yCTpOHCTBa B 

CKB~HHe, HarrpHMep, )])151 BbIIIOJIHeHirn rrepcjiopau,HH B o6cazrnoll: KOJIOHHe HJIH BbIIIOJIHeHH51 

KaBepH B OTKpbITOM CTBOJie B HarrpaBJieHHH MHHHMaJihHOro HanpmKeHHR IIOPOJ:l IIJiaCTa; 

5 - BO-BTOphlX, HH3KaH ::icjJcjJeKTHBHOCTb pa60TbI YCTPOHCTBa, CB513aHHaH c TeM, 'ITO 

HarrpaRieHHe BbIIIOJIHeHHH KaBepH OTHOCHTeJibHO OCH CKBa)!(HHbI H3 CTpYllHbIX Haca.uoK 

rrepcjJopaTOpa B rrpH3a60llHOH 30He H HarrpaBJieHHe Tpern;HHbI rPII, KOTOpaH pa3BHBaeTCH 

B HarrpaBJieHH51 MHHUMaJibHOro Harrp51)!(eHHH IIJiaCTa, He COBrra,:::i:aIOT. B pe3yJibTaTe Tpell.\HHa, 

o6pa3yeMall H3 KaBepH rrpH rrocrre;iyroweM rPII, pa3Bopa"I1rnaeTCH B rrpu3a6oH:HoH: 30He 

JO IIJiaCTa B HarrpaBJieHnH MHHHMaJihHOro HarrpH)[(eHHH, qTo rrpHBOµ;HT K poCTy µaBJieHnH B 

rrpou,ecce IIpOBe)leHHH rPII H MO)[(eT IIpHBeCTU K rrpe)!(,Il,eBpeMeHHOM}' IIpeKpaIIIeHIIIO rrpou,ecca 

rPII; 
- B-TpeTbHX, HIBKaH Ha;Ie)!(HOCTb pa60TbI rrepcjJopaTopa, CB513aHHaH c TeM, qTO Me)!(,Il,y 

HaCa)lKOll n CTeHKOH 06ca,L1HOH KOJIOHHbI nMeeTCH 3Ha"lnTeJibHOe paCCTOHHHe, qTO rrpHBO;:(HT 

15 K pacceHBaHHIO IIOTOKa rn;:i:poa6pa3HBHOll )[(IIL(KOCTH (Bo,:::i:orrporrrraHTHOfi CMec11) H K ee 

o6paTHOMY B03L(eil:CTBHIO pHKOIIIeTOM OT 06ca,L1HOH KOJIOHHbI Ha Haca,:::i:Ky. B pe3yJihTaTe 

MeCTa KperrrreHHH HacaµoK K KOprrycy rrepcjJopaTopa pa3pymaIOTCH 3a O,L\tty CKBa)!(HHO­

orrepau,HIO n Tpe6yroT IIOL(heMa rrepcjJopaTopa Ha rroBepxHOCTh )])151 3a'VteHhl Haca,L10K; 

- B-qeTBepTbIX, BbICOKaH BepOHTHOCTb 3aKyrropHBaHirn OTBepCTHH crpyil:HOll HaCa,IJ,KH 

20 rrporrrraHTOM, TaK KaK KOHCTpyKTHBHO ,LIHaMeTp OTBepCTHH CTPYHHbIX HaCaL(OK He 3aBHCHT 

OT ,L\HaMeTpa 3epeH rrporrrraHTa, 'ITO qpeBaTO pe3KIIM pOCTOM µaBJieHH51 H rrpeKpa111eHHeM 

rrepcjiopau,HH. 

TexHH"lecKIIMH Ja,IJ,a "laMII n3o6peTeHHH HBJI51IOTC51 B03MO)[(HOCTh BhIIIOJIHeHHH rrepcjiopau,nn 

B o6caµHOH KOJIOHHe HJIH KaBepH B OTKpbITOM CTBOJie CKBa)!(UHbI B 3aµ;aHHOM HarrpaBJieHHH, 

25 IIOBhIIIIeHHe '.:lcjJcjJeKTHBHOCTH H Ha,I:le)!(HOCTH pa60TbI ceKU,HOHHOro rlIL(porreCKOCTpyH:Horo 

rrepcjJopaTopa, HCKJIIO"leHHe 3aKyrropnBaHH51 OTBepcnrn CTpytiHoii: Hacap;irn 3epHal'vm rrecKa 

IIJIH rrporrrraHTa rrpH rrpoBeµ;eHnn rrepcjiopall,HH. 

IlOCTaBJieHHhie TeXHHqecKHe 3a)la"IH pemaIOTCH ceKU,HOHHbIM rHµ;porreCKOCTpyil:HbIM 

rrepcjJopaTOpOM, CO,Llep)!(aru:IIM IIOJibiil: KOprryc, COCT0511ll,Illi H3 MycjJTbI, OT,L\eJihHbIX ceKU:HH c 

30 pa;IHaJibHbIMH OTBepCTirnMH H yCTaHOBJieHHbIMH B HHX CTpyiIHhIMH HaCa,IJ,KaMH, u;eHTpaTOpOB, 

OT):leJihHhre ceKu;HH coe,QHHeHhl Me)!(,Il,y co6oii: rrpocTaBKaMH. 

HOBbIM 51BJIHeTC51 TO, qTo B ceKU,HHX pa,I:IHaJihHhie OTBepCTHR BhlIIOJIHeHhI noµ; 3a;IaHHhlM 

yrrroM OTHOCHTeJibHO OCH KOprryca, rrpH 3TOM B ceKll,HHX OTBepCTllll BblIIO:IHeHhI co CMeru:eHHeM 

BBepx OT OCH KOprryca, rrpH"IeM ,L\HaMeTp OTBepCTHti B ceKU:HHX MeHhIIIe, "leM µHaMeTp 

35 OTBepCTnH B MycjJTe H B rrpOCTaBKax, CHa6)!(eHHhIX CHapyiKH )!(eCTKHMH u,eHTpaTopaMH, rrpH 

3TOM M}'cjJTa, ceKll,HH H rrpocTaBKH pa3,IJ,eJieHhl Me)!(,Il,y co6oiI IIO,llllIHIIHHKaMII II CTHHYThI 

BaJIOM c HaBepHyThIMII Ha Hero c ABYX CTOpOH raH:KaMH, rrpH"IeM Ba.rr ycTaHOBJieH 

3KCl(eHTpH"lHO OTHOCHTeJibHO OCH KOprryca II )!(ecTKO coe;::i;HHeH c OT,IJ,eJihHhlMH ceKll,HHMII, a 

rail:KH KOHTaKTHpyIOT c MycjJTOH II rrocrreµHeii: 3arrryweHHOH IIO)J;IIIHITHIIKilivrn ceKl(IIeii:, rrpH 

40 3TOM M}'cjJTa, OT)J;eJihHhie ceKQIIH II rrpocTaBKH repMeTHqHo pa3,ileJieHhI Me)!(,Il,y co6on: 

yrrrrOTHIITeJibHhIMH 3JieMeHTaMH, a OT)J;eJibHbie ceKll,HH HMeIOT B03M0)!{H0CTh COBMeCTHOro 

Bpa111eHHH c BaJIOM OTHOCHTeJihHO HeIIO,IJ,BII)!(HbIX MycjJThI II rrpOCTaBOK, rrpw-reM CTPYHHhie 

Haca,IJ,KH 3arrpeccoBaHhI B OT,ileJihHhie ceKU,HII, BhlIIOJIHeHhI H3 TBepp:ocIIJiaBHOro MaTepHaJia 

IIO)J; KOHyc, OCHail(eHhl Hapy)!{HOH II BHyTpeHHeH KOHH"lecKHMH IIOBepxHOCTHMH, 

45 cy)!(alOIIIIIMHCH Hapy)j{y OT OT)J;eJibHOH ceKU,HH rrorroro KOprryca, rrpH 3TOM paµmLTbHbIH BhIJieT 

3arrpeccoBaHHOH B OT)J;eJibHYIO ceKQHIO CTpyHHOH Haca;:i:KH MeHbIIIe paµHaJibHOf"O BbIJieTa 

u,eHTpaTOpOB MycjJThl lI rrpOCTaBKlI, a ;:i:IIaMeTp CTpytiHoti Hacap:KH COOTBeTCTByeT IIIecTII 

,I:IHaJVIeTpaM 3epeH $paKU,HH rrporrrraHTa. 
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Ha qm:r. 1 cxeMaTII'IHO II3o6pa)KeH rrpewrnraeMhIH ceKI.\IIOHHhlH n1;::i;porrecKOCTPYHHhIH 

rrep<PopaTop. 

Ha qmr. 2 II3o6pa1KeH pa3pe3 OT,n:eJibHOH ceKQIIII ceKQHOHHOro rH,n:porrecKOCTp}'l1Horo 

rrep<PopaTopa. 

5 Ha qmr. 3 II3o6pa1KeHo ce<IeHIIe rrpocTaBKH ceKQIIOHHoro rH,n:porrecKocTpyliHoro 

rrep<PopaTopa. 

Ha qmr. 4 1no6pa1KeHa CTpyH:Ha51 Haca,n:Ka, ssepHyTalI B pa,n:na.rrhHOe OTBepcrne ceKIIHll 

ceKI\UOHHOro rH,n:porrecKOCTPyHHoro rrep<PopaTopa. 

CeKIUIOHHhlli rH,n:porrecKOCTpyttHhIH rrep<PopaTop co,n:ep1KHT IIOJihIH Koprryc 1 (CM. <P=-

10 1), COCTOlIIlllIH II3 MYcPTbl 2, OT,ileJihHbIX ceKQHH: 3 c pa,[llia.JlbHbIMlI OTBepCTIIlIMII 4 II 

ycTaHOBJieHHhlMII B HIIX CTPYHHhIMn Hacai:1KaMn 5. OT,iieJihHhie ceKU:Hll 3 coe,n:nHeHhI Me)Key 

co6oll IIpOCTaBKaMH 6. 
KoJinqecTBO OT,QeJibHbIX ceKU:nH 3 II COOTBeTCTBeHHO rrpOCTaBOK 6 3aBlICilT OT KOJIIIqecrna 

lIHTepBaJIOB rrep<PopaQIIII, KOTOpbie Heo6xon:IIMO BbIIIOJIHilTb B ropH30HTa..TibHOM CTBOJie 

15 CKBa)KHHhl C OOCa,LIHOH KOJIOHHOH lIJIII OTKpbITbIM CTBOJIOM. 

HarrpnMep, paccMoTpIIM ceKQIIOHHhIH rH,n:porrecKoCTpyH:Hhlll rrep<PopaTop c iIBYMlI 

ceKU:II51MII 3 11 on:ttoll rrpocTaBKOll 6. ITpII Heo6xo,n:IIMOCTH yserrH'IeHIIlI HHTepsa.rros 

rrep<PopaUIIH B ropH30HTaJibHOH CKBa1KHHe KOJiliqecrno ceKU:nH 3 H rrpOCTaBOK 6 yseJill'IHBaIOT. 

)],.rm rrpose,n:eHHlI rn,QporrecKOCTpyH:HoH: rrep<PopauHH c rrocne.r1yroII.1HM rrpose,n:eHIIeM f'Pil 
20 3a.[(aHHbIB yroJI orrpe,n:eJilIIOT HCX0,[(51 113 HarrpaBJieHH51 MHHHMaJihHOro HaIIpH1KeHII51 OMHH 

25 

30 

rmacTa, s KOTopoM Heo6xo.[IIIMO BhlIIOJIHIITh TPeI1111Hy rPrr. HarrpHMep, Harrpas:reHIIe 

MIIHIIMaJibHOro HaIIp51)KeHII51 OMl-IH IIJiaCTa OTHOCIITeJihHO OClI 7 rrrn1oro Koprryca 1 HarrpaBJieHO 

BBepx (CM. <PHr. 1), II03TOMY pa,LIHaJibHhle OTBepCTll51 4 B ceKQHll 3 HarrpaBJilIIOT BBepx, T.e. 

BbIIIQ,""IHlIIOT IIO.[I yrJIOM a=90° (CM. ct>=. 2) KOCH 7 IIOJioro Koprryca 1. 
OrsepCTII51 8 (CM. cl>Hr. 1) B ceKI.1lI51X 3 BbIIIOJIHeHhI co CMeI11eHIIeM BBepx OT OCII 7 IIOc""IOro 

KOprryca 1. ,lJ,naMeTp d (CM. cl>=- 1, 2, 3) OTBepcTlIH 8 B ceKU:HlIX 3 MeHbIIIe, 'IeM ,[(IIaMeTp D 
OTBepCTII119 B MYcl>Te 2 n B rrpocTaBKe 6, CHa61KeHHbIX CHapy1KII 2KeCTKHMlI u:eHTPaTopaMlI 

6'. MyclJTa 2, ceKQHll 3 n rrpocTaBKa 6 (CM. qmr. 1) pa3.[leJieHhI ll·ieJK.LIY co6oH: IIO.[IIIIHIIHIIKaM11 

10 H CTlIHYTbI BaJIOM 11 c HaBepttyThlMlI Ha Hero c µsyx CTOpOH rall:KaMlI 12. 

Barr 11 ycTaHOBJieH 3KCQeHTPH'IHO co CMeI11em1eM Ha BeJIH'IlIHY e (CM. cl>IIr. 1 II 2, 3) 
OTHOCilTeJihHO OCH 7 IIOJIOro KOprryca 1 II 2KeCTKO coe,n:HHeH c OT,ileJihHbIMII ceKQIIlIMII 3 
JII06hIM H3BecTHbIM coe,QIIHeHneM, HarrpIIMep, c IIOMOillhIO IIIIIOHKII 7' (Ha cl>=. l 112 IIOKa3a.Ha 

yCJIOBHO). f'attKII 12 (CM. clJur. 1) KOHTaKTIIpyIOT C 0.[IHOH CTOpOHbl C MYclJTOH 2, a C ,Qpyrorr 

- c IIOCJie,iIHeH 3arJiyIIIeHHOH IIO,[(IIIIIIIHHKaMlI 10 ceKQ!IeH 3. 
35 

Myc!>Ta 2, OT,n:eJihHhie ceKQIIlI 3 II rrpocTaBKa 6 repMeTHqHo pa3,n:eneHhI MeJK.Lly co6orr 

yILTIOTHHTeJihHhIMH 3JieMeHTaMH 13. OT,n:eJihHhie ceKQHII 3 6JiaroAap51 IIIIIOHKe 7 IIMeIOT 

B03M0)KH0CTb COBMe-.."'THOro BpaI11eHII5! c Ba..'IOM 11 OTHOCilTeJihHO HeIIO):IBII)KHbIX My<)JTbI 2 
H rrpocTaBKII 6. 

CTpy11.Hh1e HaCa.[IKH 5 1arrpeccosaHhI B OTJ:leJihHhle ceKQHlI 3, BhmOJIHeHhI 113 
40 

TBepgOCIIc""IaBHOro MaTepua.rra ITO.II KOHyc, OCHaIIIeHhI HappKHOH 1411 BHyTpeHHefi 15 

45 

KOHH'IeCKlIMlI IIOBepXHOCT51MlI, cy)KaIOIIIUMlIC51 OT OT):leJihHOll ceKQHll 3 IIOJIOro KOprryca 1. 
Pa,n:na.rrhHblll BhLTieT r (CM. <)JHr. 1) 3arrpeccosaHHOll B OT.[(eJihHYIO ceKQIIIO 3 CTpyHHOH 

HaCaAKlI 5 MeHbIIIe pa,n:11aJibHOro BbIJieTa R u:eHTPaTopos 6' MYcl>ThI 2 11 rrpocTaBKll 6. 
,[l,.TIH 3arrpecCOBKlI CTpyllHbIX HaCa,QOK 5 B OTgeJihHbie ceKU:Hll 3 IIOJIOro KOprryca 1 

OT,!:leJihHbie ceKUHll 3 HarpeBaIOT, IIOCJie qero 3arrpeCCOBhIBaIOT B pa,illlaJibHbie OTBepCTII51 4 

CTpyilHhie HaCa,LIKII 5. ITpOXO,iIHOH ,iltta.MeTp dH CTpymmll: Haca,iIKII 5 (CM. Q:>Hr. 4) COOTBeTCTByeT 

IIIeCT11 ,n:naMeTPaM 3epeH rrecKa HJIH rrporrrraHTa. 
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Tipe;:i:naraeMI.Ii:t CeKl . .\HOHHbIH nmporrecKOCTPYHHbIH rrepq)QpaTop pa6oTaeT CJie.D:yIOll\llM 

o6pa30M. 

Tiepe;::i: rrpoBe;:i;eHHeM pa6oT c rrepQiopaTopoM mo6i.IJv1 H3BeCTHhIM MeTOJJ:OM orrpe;:i;em1IOT 

HanpaBireHlle MllHHMaJibHOro HaIIp5DKemrn rropo;:i: IIJiaCTa, B HarrpaBJieHHM KOTOporo 6y):leT 

5 pa3BMBaThCH I'pelllMHa rPTI IIOCJie IlpOBe):leHHH rll):lpOIIecKOCTpyli:HOli: rrepcjlopal.\MH. 

Pa;:i;mlJ!hHhle OTBepCTHH 4 B OTAeJihHhlX ceKI-lllHX 3 BhlITOJIHHIOT (cBepJIHT 3apaHee ITepe;::i: 

c6opKOH rrepcjlopaTopa) B HaITpaBnemu-r MllHHMaJII.Horo HarrpH2KeHHe ITO pe3y,"Ii.TaTaM 

aKyCTWiecKoro MeTOJ:la. 

HarrpHMep, B rrpo1-1ecce 6ypeHHH ropH30HTaJihHOH CKBa2KHHhI aKyCTWieCKHM MeTOJJ:OM 

JO OIIpe):leJIHIOT, "ITO MHHMMaJihHOe HarrpmKeHMe ITOPO.L\ IlJiaCTa HaITpaBJieHO BBepx (CM. <Jmr. 
1 ), IIO'.JTOMY pa):llla.JThHhle OTBepCTHH 4 B OTAeJihHbIX ceKI-1HHX 3 BbIIIOJIHHIOT HaITpaBJieHHhIMM 

BBepx (CM. QJHr. 2) H co6IIpaIOT ITepcjlopaTop, KaK ITOKa3aHO Ha QJMr. 1. 
EcnH ITO pe3ynn.TaTaM aKyCTH"lecKoro MeTOJJ:a MllHHIVHLTibHOe HaITpH2KeHne nopoJJ: IIJiaCTa 

HaITpaBneHO BHH3 (QJllL 1-4 He ITOKa3aHO ), TO pa;:i;HaJibHbie OTBepcTHH 4 B OTJJ:eJibHbIX ceKI.\HHX 

15 3 BbIIIOJIHHIOT HaITpaarreHHbIMH BHH3, IlOCJie qero co6HpaIOT rrepcjlopaTop. 

Enaro):lapH TOMy, "ITO OTBepCTHH 8 (CM. QJHL 1) B ceKI-lllHX 3 BbIIIOJIHeHhl co CMe1I-1eHlleM 

BBepx OT OCH 7 ITOJIOro KOpITyca 1, a B HI-IX pa3Me1I-1eH BaJI 11, yCTaHOBIIeHHbIH 3KCI-1eH'TpI-I"IHO 

co CMe1I-1eHHeM Ha BeJII-I"II-IHY e (CM. q:mr. 1 If 2, 3) OTHOCllTeJihHO OCll 7 IIOJIOro KOpITyca 1 If 
2KecTKO coeµHHeH c OT):leJibHbIMI-I ceKI.\llHMH 3, TO pa):IHaJibHhle OTBepcTHH 4 B ceKI.\llHX 3 6y,o:yY 

20 pa3MemaTDCH B HarrpaBJieHIIB MHHHMaJibHOro HanpH2KeHI-I51 He3am-ICI-IMO OT IIOJI02KeHHH 

llHCTpyMeHTa B ropH30HTaJibHOli: CKBmKHHe. 

JTO II03BOJIHeT IlOJIY"lllTb nepQiopa[.\I-IIO B HarrpaBJieHilli MI-IHHMaJibHOro HarrpH2KeHirn 

OTHOCI-ITeJibHO OKPY2KHOCTI-I o6ca):IHOli: KOJIOHHDI ropI-I30HTaJibHOll CKBa2KHHDL 

TaK2Ke B 3aBHCHMOCTll OT mraMerpa 3epeH cjlpaKI-lllll rrponnaHTa (CM. Ta6n. 1), 
25 rrpeJJ:Ha3Ha'feHHOro JJ:JIH BbIIIOJIHeHI-IH rH):lporreCKOCI'pyHHOH rrep¢opa1-1IIB, no,n:6rrpaIOT 

rrpOXO,!JHOli: ):lllaMeTP dH CI'pyli:Hoit HaCa,I:(JGI 5 I-I3 ycJIOBHH ero COOTBeTCTBHH IIIeCTI-I JJ:IffilleI'paM 

3epeH QipaKI-lllli rrporrrraHTa, 'ITO ITOJiy"leHO OIIbITHhlM nyTeM. 

30 

HaITpHMep, ):IJIH cjlpaK1-1rrli: rrpoITrraHTa 16/20 Mern rrcIToni.3yIOT crpyitHi.re HacaJJ:KH 5 c 
35 

,D;HaMeTpOM d,r8 MM. 

Tio,o:6op .n:rraMeTpa HaCa;:(KH B 3aBllCI-IMOCTH OT HCilOJih3yeMOH cPPaKI-lllH nponITaHTa nprr 

rrpoBeJJ:eHI-IH rH):lporreCKOCTpyHHOH rrepQiopa1-1HI-I II03BOJrneT HCKJIIO"IHTb 3aKyrropI-IBaHI-Ie 

OTBepcnrit CTPYHHOH Hacawrr rrporrrraHTOM H HCKJIIO'faeT pe3KrrH pocr (cKa"IOK) ;:i;mmeHHH 

40 B rrpo1-1ecce rrep¢opa1-1IIB H, KaK cne,o:CTBIIe, npeKpameHne rrepQiopa1-1IIB. 

Ha ycri.e ropI-I30HTaJibHOH CKBa)KHHbI Ha Hlf)l{HrrH KOHe[.\ KOJIOHHbI HaCOCHO­

KOMnpeccopHbIX TPY6 (HKT) 16 (CM. ¢ur. 1) HaBopaqrrBmoT rrpe,o:JiaraeMi.rH: ceKI-1HOHHi.rf!. 

rll):lporrecKocrpyillrhlli: rrepcjlopaTop. Ha KOJIOHHe HKT 16 rll):lporrecKocrpyH:Hi.rn ITepcjlopaTop 

crrycKaIOT B ropH30HTaJibHYIO CKBa)KHHY B 3a):laHHbIH HHTepBaJI rrepcjlopa1-1Hrr 06ca,L1HOH 

45 KOJIOHHI>I. B rrpo1-1ecce crrycKa B tteo6xo;::i:rrMhlH I-IHTepBan rrepQiopa1-1rrrr rrep¢opaTopa 

qeHI'pHpyeTCH B o6ca;:i;Holi: KOJIOHHe qeHI'paTopru.m 6' (CM. ¢ttr. 1 II 2), KOTOphle OJJ:HOBpeMeHHO 

3aml-Ill\aIOT CTPYHHI>Ie Hacawrr 5 OT IIOBpe)K):leHI-IH, TaK KaK R>r, "ITO HCKJIIO"laeT KOHTaKT 

CI'pyHHbIX HaCa,D;OK 5 co CTeHKaMII o6Ca,Il,HOH KOJIOHHbI, IIOCKOJibKY KOHYCHaH IIOBepXHOCTb 
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14 CTpytl:HhIX Haca;:ioK 5 yBeJIH<nrnaeT HX ;:imrny, qTQ II03BOmieT rrpn6m!3HTb BepxHHH KOH ell 

17 (CM. qmr. 2) CTpytl:HhIX HaCa,QOK 5 K CTeHKe rrep4JoprrpyeJv10H o6ca;:iHOH KOJIOHHbI. 

B 3a;:iaHHOM HHTepBane rrep4Jopan;HH ropH30HTaJibHOH CKBa)KIIHhI OT):leJihHhie ceKn;HH 3 
He3aBHCHMO ,I:lpyr OT .n:pyra BpaI11aIOTClI OTHOCHTeJihHO HeIIO,LIBIDKHhIX MY<PThI 2 II rrpocTaBKII 

5 6 H 3a cqeT :mcu;eHTpHCHTeTa e 3aHIIMaIOT IIOJIO)l{eHHe, B KOTOpOM pa;:iHaJihHhie OTBepCTHlI 

4 OTJ(eJihHhIX ceKQHH 3aHHMaIOT IIOJio:lKeHHe, HarrpaBJieHHOe BBepx. 

)J.anee rrpoKa•nrnaIOT a6pa3HBHYIO )l{H,[(KOCTh (BO,LIOIIporrrraHTHYIO CMeCh) no KOJIOHHe 

HKT 16, KOTopa51 rroCTyrraeT B IIOJihIH Koprryc 1 qepe3 MY<PTY 2 u rrpoCTaBKY 6 B ceKIIHH 3. 
B ceKIJ,HlIX 3 rHJIPoa6pa3HBHa51 )l{H,LIKOCTh rrocryrraeT B pa,LIHaJihHhie OTBepcTH51 4, ;:ianee 

JO Ha BXO,[I CTpYHHhIX HaCa,[IOK 5, r,[le BO BttyTpeHHeH KOHHqecKOH IIOBepXHOCTH 15 rrpOHCXO,[IHT 

IIOCTerreHHhIH rrpou;ecc HapacTaHHlI CKOpOCTH IIOTOKa ):10 MaKCHMaJihHOro 3HaqeHHlI. 

)KH,[(KOCTh c a6pa3HBOM, HCTeKa51 H3 CTpyHHhIX HaCa,LIOK 5 c BhICOKOH CKOpOCThIO, C03,LlaeT 

rrep4Jopa11,HOHHOe OTBepCTHe B 06ca,L1HOH KOJIOHHe H KaHaJI (KaBepHy) B IIPO.LIYKTHBHOM 

nnacTe yBeJIWieHHhIX pa3MepoB, TaK KaK y1:vnnreH11e rrpm1ecca HapacTaHH51 CKOpOCTH Ha 

15 BXO):le II03BOJI51eT ccjJopMHpOBaTh MaKCIIMaJihHO KOMIIaKTHhie CTpYH a6pa3HBHOH )l{H,[IKOCTH 

II rronyqHTh HX HaH60JihIIIYIO rrpo6HBHYIO crroco6HOCTh, IIOBhIIIIaIOlIIYIO 34JcjJeKTHBHOCTh 

rrepcjiopa11HH. IlpH6JimKeHne BepxHero KORI.la 17 CTpyliHI>Ix Haca;:i:oK 5 K CTeHKe 

rrepcjJoprrpyeMOM o6ca,[IHOM KOJIOHHhI TaK)l{e IIOBhIIIIaeT 3$$eKTHBHOCTh rrepcjJopau;HH. B 
rrpo11ecce rrpope3amrn o6ca;:iHOM KOJIOHHhI CTpyH a6pa3HBHOii: )l{H,[(KOCTH, HCTeKaIOI11Me H3 

20 HaKJIOHHO pacrrOJIO)l{eHHhIX CTpyITHhIX Haca,[IOK 5, OTp~aIOTC51 OT CTeHKH o6cauHOM KOJIOHHhI 

H B03,[lelicTBYIOT Ha TBep,QOCIIJiaBHhle MaTepHaJihI CTPYMHhIX HaCa):IOK 5 ITO Hapy)l{HOM 

KOHHqecKOM IIOBepxHOCTH 14, He II0Bpe)l{,Lla51 ceKIJ,HH 3 IIOJIOro KOprryca 1, rrpH '.HOM 

coxpaH51eTC51 J..leJIOCTHOCTh OT):leJihHhIX ceKJ..IHH 3 IIOJIOro KOprryca 1 rrep<lJopaTopa H 

IIOBhIIIIaeTC51 Ha,Qe)l{HOCTb ero pa60TbI, TaK KaK CH!I)l{aeTC51 H3HOC ycrpoii:CTBa, a 3TO II03BOJI51eT 

25 BhIIIOJIHHTh 3a O.LIHY crrycKo-rrO):l'he]l,rnyIO orrepau;mo KOJIOHHhI HKT rH.[(porrecKOCTpyliHyIO 

rrepcjiopa11UIO B HeCKOJihKHX HHTepmwax ropH30HTaJihHOM CKB~HHhI. 

IlocJie rrpope3aHHlI rrep<lJopaQHOHHhIX OTBepCTHH B o6ca):lHOH KOJIOHHe H o6pa30Bamrn 

KaBepH B IIJiacTe B HarrpaBJieHHH MHHHMaJihHOro Harrp51)1{emrn ropH1>1x rropo.r:1 miaCTa rrpo11ecc 

rn;:iporrecKOCTpyilHotl: rrep<lJopa11HH rrpo,o:OJI)l{aIOT c rrpoBeµ:eHneM rPII nnacTa, T.e. 

30 o6pa30BaHHH II pa3BHTII51 TpelI\HHhl pa3phma B HarrpaBJieHHH MHHHMaJihHOro Harrp51)KeHHH 

ropHhlX IIOPOA IIJiaCTa. Pa3BHTHe TpelI\HHhI rPII IIpO,QOJI)l{aIOT ,[10 3aKaqKH B TpelI\HHY (Ha 

$Hr. 1-4 He rroKa3aHo) 3a):laHHotl: Macchi rrporrrraHTa cornacHo rmaHy pa6oT, Harrp11Mep, 2 
T. 

IlOBhIIIIaeTC51 3cjJcjJeKTUBHOCTh pa60Thl ycTpOtiCTBa, CB513aHHM! c TeM, 4TO HarrpaBJieHHe 

35 BhIIIOJIHeHH51 KaBepH OTHOCHTeJihHO OCH CKBa:lKIIHhI 113 CTpyHHhIX HaCa,[IOK rrepcjJopaTopa B 

rrp!I3a60HHOH 30He COBIIa,[laeT C HaIIpaBJieHHeM pa3BHTHlI TpeJIIHHhI rPII B HarrpaBJieHHH 

MHHHMaJihHOro HaIIplI)l{eHH51 rrrraCTa. 

B pe3yJII>TaTe TpelI\HHa, o6pa3yeMa51 H3 KaBepH rrpH IIOCJieAyIOil(eM rPII, He 

pa3BOpa'IHBaeTC51 B rrpH3a6oii:HOti 30He IIJiaCTa B HarrpaBJieHHH MIIHHMaJihHOro HaIIp51)1{eHH51, 

40 KaK 3TO rrpOHCXO,UHJIO 6hI rrpH BhIIIOJIHeHHH pa6oT c HCIIOJih30BaHHeM rrpOTOTHIIa. 3TO He 

rrpHBOAHT K poCTy ,[laBrreHH51 B rrpo11ecce rrpoBe,[leHHJI rPII H HCKJIIO'!aeT rrorryqeHHe 

rrpe)K,QeBpeMeHHOrO rrpeKpalI\eHH51 rrpo11ecca I'Pil. 
Ilpe.unaraeMI>Itl: ceKI1HOHHhlti rH.[(porrecKocrpyliHhltl: rrepcjJopaTop II03BOJI51eT: 

- BhIIIOJIHHTh nI,UporreCKOCTpyliHyIO rrep<lJopaIJ,HIO B o6CMHOH KOJIOHHe CKB~HHhI B 

45 HarrpaRieHHH MHHHMaJihHOro Harrp51)1{eHH51 OMHH IIJiaCTa He3aBHCHMO OT IIOJIO)l{eHH51 

ycTpOHCTBa B CTBOJie CKBa)KHHhI; 

- IIOBhICHTh 34J<PeKTHBHOCTh 11 Ha,Qe)l{HOCTh pa60ThI; 

- :ncKJIIO'IHTh 3aKyrropHBam1e OTBepcTHH CTpyiiHOH Haca,o:KH rrporrrraHTOM. 
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(57) <l>opMyrra mo6peremrn: 

CeKIJ,IIOHHbIM nmporrecKOCTPYMHhIM rrepQ:iopaTop CO):lep)KIIT IIO.TibIM KOprryc, COCTOlHI!IIM 

II3 MY<!JTbI, OT.[\eJibHbIX ceKIJ,HM c pap;mUibHbIMH OTBepCTHHMH H ycraHOB.TieHHbIMH B HIIX 

CTpyHHbil'vlH HaCa.[\KaMH, n:eHTpaTOpOB, OT.[\eJibHbie CeKn:HH coe,IJ;HHeHbI Me)K):ly co6ott 

rrpocTaBKaMH, OTJIIIqaIOIIIIllCR TeM, qTo B ceKD:HHX PaAHa.TibHhle OTBepcTH51 BbIIIO.TIHeHhl IIO):I 

3a.[\aHHbil'vf yrnoM OTHOCHTe.TibHO OCH Koprryca, rrpH 3TOM B ceKU:H51X OTBepCTHH BbillOJIHeHbI 

co CMerrreHHeM BBepx OT OCH Koprryca, rrpII'IeM ):IIIaMeTp OTBepCTHM B ceKD:IIRX MeHbIIIe, qeM 

.[IHaMeTp OTBepCTIIM B MY<l:>Te H B rrpocTaBKax, CHa6)KeHHbIX CHapy)KH )KeCTKHMlI 

n:eHTPaTopaMH, rrpH 3TOM MyQ:iTa, ceKU:IIH H rrpOCTaBKII pa3,11,eneHbI Me)K):ly co6ott 

IIO,[IIIIllIIHHKaMH II cnmyTbI Ba.TIOM c HaBepHyTbIMH Ha Hero c ABYX CTOpOH rafi:Kaivm, rrpnqeM 

BaJI ycTaHOBJieH 3KCIJ,eHTPttqHO OTHOCIITeJibHO OCH Koprryca II )KecTKO coe.[\HHeH c OT):le.TibHbIMH 

ceKD;HRMH, a rafi:KH KOHTaKTHPYIOT c MY<l:>Tott II IIOC.Tie):IHeH 3ar.TiyIIIeHHOii: IIO):IIIIIIIIHHKaMII 

ceKl.(IIett, rrpH 3TOM MyqJTa, OT.[\eJibHbie ceKU:IIH II rrpocTaBKn repMeTHqHo pa3):1eJieHbI Me)K):ly 

co6oiI yrmoTHIITeJibHbIMH ::irreMeHTaMH, a OTAeJibHbre ceKl.(HH nMeIOT B03MO)KHOCTb 

COBMecTHOro BparrreHHH c BaJIOM OTHOCHTeJibHO HeIIO,[IBlI)KHbIX MY<l:>Thl lI rrpoCTaBOK, rrpll'IeM 

CTpyHHbie HaCa):IKlI 3arrpeccoBaHbI B OT):\eJibHhle ceKIJ,IIH, BbillOJIHeHhl I13 TBep;:1ocrrnaBHOro 

MaTepHa.Tia ITO,[\ KOHyc, OCHaIIIeHbI Hapy)KHOii: H BHYTPeHHetl: KOHll'IecKHMII IIOBepXHOCTRMII, 

cy)KaIOIIllIMIICR HaPY*Y OT OT):leJibHOH ceKn:ttH rronoro KOprryca, rrpH 3TOM paAH<L""IbHbiii: BbIJieT 

3arrpeccoBaHHOii: B OT):leJibHYIO ceKU:HIO CTpyi1:HOi:l: HaCa):(KII MeHbIIIe pa,[IHaJibHOro BbIJieTa 

n:eHTPaTOpOB MY<!JTbI II rrpoCTaBKH, a ,11,HaMeTp CTpytl:HoH: HaCa.[\KlI COOTBeTCTByeT IIIecTH 

.r:1naMeTpaM 3epeH cjJpaKIIHH rrporrrraHTa. 
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REMOTE WIRELESS DETONATOR SYSTEM 

TECHNICAL FIELD 

The instant invention relates to explosive detonator 

systems in general, and more particularly, to remotely 

5 activated detonators. 

BACKGROUND ART 

Explosives have been a necessary evil in the mining, 

demolition, quarrying and construction industries for 

centuries. Over the years, explosives technology has advanced 

10 arm-in-arm with safety considerations. The current state of 

the art generally consists of, in simplified fashion, a 

detonator, fuse, primer, and explosive. The detonator is 

usually energized via a hardwired electrical signal. By 

activating the detonator, the fuse is blown which sets off the 

15 primer. As the primer ignites, the charge subsequently 

explodes. For safety and efficiency reasons, the long daisy 

chain of firing components are strung together to (1) ensure no 

inadvertent firing and (2) affirmatively place and sequentially 

time the explosives for full effect. 

20 Hardwired systems suffer from the need to tie 

numerous detonators together and connect the entire array to a 

remote initiator site. It is often difficult, labor intensive, 

expensive and time consuming to run long lengths of electrical 

wires from the blast site to the remotely situated initiation 

25 site. This is particularly true in underground mining 

applications using sequential blast patterns. 

U.S. patent 5,159,149 to Marsden discloses a remote 

detonator system employing untethered radio frequency (RF) 

transmitters and receivers. Each detonator must be physically 

1 
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coupled and uncoupled with a combined charging energy storage 

means and a programmable delay time means prior to shot 

initiation. 

Canadian patent 1,309,299 to Beattie et al., 

5 discloses a wireless system including detonation means capable 

of receiving RF signals from a remote source hardwired to a 

fuse via connecting wires. 

Canadian patent 1,298,899 to Beattie et al., 

discloses a dual detonation system employing RF and a steerable 

10 laser beam. 

Wired designs include U.S. patent 5,295,438 to Hill 

et al. and U.S. patent 5,520,114 to Guimard et al. The former 

patent discloses a transportable programming tool and a control 

loop. Each detonator is affixed to a split core which is 

15 hooked to the loop. The latter patent discloses a feedback 

programming unit and an integrated electronic delay detonator. 

20 

Current commercially available detonation systems 

still ultimately require physically connecting wires to each 

detonator regardless of the mode of initiation. 

The purpose of the present invention is to provide a 

remote wireless untethered blast initiation system. The need 

for such a system comes from a greater requirement to automate 

the complete mining process. A key part of the underground 

hard rock mining process is blasting. In order to automate 

25 blasting, a technique is needed to allow for the wireless 

initiation of a blast. Wiring a blast is a labor intensive 

manual process requiring a person to physically connect wires 

to each detonator. As well, many different time delays are 

required for the blast. Since development blasts can have a 

30 blast pattern containing 80 or more detonators, the possibility 
2 
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for human error is high. These errors occur in the placement 

of a detonator with the wrong timing in a hole as designated by 

the mine engineers' blast design or designed by the development 

blaster. Incorrect placement and timing of the blast pattern 

5 creates poor break, bootlegs, loose rock, varying muck size and 

damage to the opening. This in turn creates higher mining 

costs. 

The present invention allows data from a computerized 

blasting design program to be transferred directly to the 

10 detonators and the machine installing them. This reduces error 

and allows for a machine to automatically install the 

detonators. The elimination of wires greatly reduces the 

complexity of the automated machine required to install the 

detonators. The elimination of wires or other tethers such as 

15 shock tubes also eliminates the chance of the tethers being cut 

by the blast before the initiation signal can propagate to the 

other detonators. This creates a poor blast i.e. oversize 

chunks, poor perimeter contour and bootlegs. All of the 

factors create additional worker hazards and therefore cost. 

20 Efficiency and safety of the process is also improved since the 

blast design data is immediately available to the blast 

operator and is transferred by computer file instead of being 

read and acted upon by a person. 

Conventional detonators come with preset times, 

25 creating the need to stock many different detonators, each with 

individual time delays. The present system allows one 

detonator to be stocked and allows for much finer control of 

the blast by allowing a higher resolution and greater number of 

delay times. The detonators may be timed in 1 millisecond (ms) 

30 increments up to 10,000 ms, giving total timing control. These 

times are determined by measuring rock properties. Matching 
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the timing to the rock properties gives consistent 

fragmentation, which is required in automated mining. 

SUMMARY OF THE INVENTION 

Accordingly, there is provided a wireless detonator 

5 system that is adapted to initiate a timed sequential blast 

pattern by direct wireless connection to each individual 

detonator. 

A remote central processing unit (CPU) programmed 

with detonator programming software communicates to an RF base 

10 transceiver. The transceiver communicates to at least one 

15 

dedicated RF detonator affixed to an individual charge via a RF 

signal. The detonator interprets the signal and fires off an 

internal fuse directly setting off the associated charge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an overall schematic diagram of an 

embodiment of the invention. 

Figure 2 is a schematic diagram of an embodiment of 

the invention. 

Figure 3 is a schematic diagram of an embodiment of 

20 the invention. 

Figure 4 is a schematic diagram of an embodiment of 

the invention. 

PREFERRED EMBODIMENT OF THE INVENTION 

Figure l depicts a schematic representation of the 

25 remote detonating system 10. A programmable controller 12, 

preferably a personal computer, ultimately communicates via a 
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wireless RF signal link with one or more discrete explosive 

charges 14 (A+l) (A equaling -1, 0, 1, 2, 3, etc.). 

Each explosive charge 14 (A+l) includes its own 

affixed and dedicated micro RF detonator 16(A+l). (For non-

5 limiting simplicity, any reference to an individual component 

will include multiple iterations unless indicated to the 

contrary, i.e. 14 and 16) 

By virtue of the controller's 12 software, once a 

firing program has been initiated, an RF trigger will target 

10 each individual detonator 16 according to a preselected 

15 

20 

sequentially timed firing pattern. By reducing or eliminating 

wired connections between the CPU 12 and the blast site, the 

difficulties posed by the prior art direct hardwired or 

wireless systems are reduced. 

In the embodiment depicted, the inventors utilized 

Inco Limited's preexisting broadband CATV communications system 

connecting surface structures to underground mine locations. 

However, as will become apparent, any communication system 

bridging the controller 12 and the blast site may be used. 

The system 10 includes the controller/computer 12 

(preferably equipped with Microsoft® Windows® 95 or NT® (or 

later), and Inca Limited's proprietary Teleblast™ blast control 

software [copyrighted copies are available from Inco Limited]), 

a local RF base transceiver 18 ano one or more remote RF remote 

25 detonators 16. 

As briefly stated previously, Figure 1 demonstrates 

Inco Limited's underground communications system in an 

abbreviated fashion. The controller 12, which may be disposed 

above ground or in any remote secure location, is connected to 

30 a conventional serial to ethernet converter 20. The signal is 
5 
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passed through a conventional network 22 to a first standard 

modem 24. The modem 24 in turn is connected to a broadband 

CATV interface 26 which is disposed (in Inca's case) at the 

surface in a mine head frame. The communications link is 

5 passed underground through a main broadband underground 

communications trunk system 28. 

A branch line 30 off the trunk 28 is diverted to a 

second standard modem 32 which in turn communicates with a 

conventional ethernet to serial converter 34. The converter 34 

10 in turn communicates with the RF base transceiver 18. 

As one skilled in the art may appreciate, the means 

for transmitting a signal from the controller 12 to the RF base 

transceiver 18 can be as varied as desired depending on site 

considerations, available equipment, finances, state of the art 

15 communication technology, etc. It is within the realm of this 

invention that in above ground situations such as demolition, 

construction, quarrying, etc, the distance and communication 

system may be relatively short, line of sight, wireless and 

simple. In other situations, the communication system 

20 traversing the controller 12 and RF base transmittal 18 may be 

quite involved, sophisticated and greatly spaced. Whatever the 

situation, however, one skilled in the art is capable of 

causing the controller 12 to communicate with the. RF base 

transceiver 18 using available technology. 

25 In the embodiment shown, the controller 12 ultimately 

communicates with the RF base transceiver 18 using its serial 

communications port (COMl) via a RS-232 serial bus 44. The RF 

base transceiver 18 modulates the data stream coming from the 

controller 12 onto a radio signal 36. The signal 36 is 

30 received by each individual RF detonator 16 and demodulated to 
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provide intelligence to a detonator internal central processing 

unit (CPU) 38. (See Figure 3). 

The instant system 10 allows for easy integration 

onto a conventional PC two-way network such as one typically 

5 installed in underground mines. The system 10 takes advantage 

of existing cable and network infrastructure already installed 

thereby reducing cost. The cost of installing dedicated wiring 

is eliminated. Security of communications is ensured by using 

a mathematical coding scheme, cyclic redundancy check ("CRC"), 

10 addressable detonators 16 and a dedicated blasting radio 

channel. 

The system 10 unabashedly takes advantage of the ever 

increasing and amazing reductions in electronic component size 

and cost. The components making up the RF detonator 16 can be 

15 made so small and cheaply that they are literally expendable. 

By physically mating the RF detonator 16 to each specific 

charge 14, the safety and efficiency of explosive blasting is 

considerably ramped up. 

In the present discussion, a particular 

20 manufacturer's components are referenced for convenience. 

However, it should be understood that comparable alternatives 

may be substituted for the particular identified components. 

What must be borne in mind that a remote safety-triggering 

signal is transmitted from a remote initiation site to a 

25 transceiver 18. The transceiver 18 in turn broadcasts a 

wireless signal to a distinct explosive charge 14. Each charge 

14 includes its own stand-alone dedicated transceiver detonator 

16. The detonator 16 interprets the signal from the 

transceiver 18 and, if conditions are appropriate, initiates 

30 the explosive sequence. 
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Turning to Figures 2 and 3, the controller 12 is 

shown connected to the RF base transceiver 18 (minus 

intermediate connections). 

The controller 12 is programmed with the appropriate 

5 software and commands the system 10. The Teleblast blast 

control software: 

a) computes the CRC for communication 

verification and integrity. This is a method for checking the 

accuracy of a digital transmission over a communications link. 

10 The computer 12 performs a calculation on the data and attaches 

the resulting CRC value to the communication data stream; the 

receiving CPU 38 performs the same calculation and compares its 

result to the original value in anticipation of a hand shake 

confirmation. If they do not match, a transmission error has 

15 occurred and the receiving computer requests retransmission of 

the data; 

b) allows the operator to program a blast 

batch identification number, a detonator identification number 

and detonator (cap) delay time in milliseconds (0 to 10000) 

20 into each detonator 16; and 

25 

c) allows the operator to initiate a common 

fire command to start a countdown from each individual 

detonator delay setting for all detonators 16 within a blast 

batch. 

In the non-limiting embodiment shown, the RF base 

transceiver 18 includes an Adcom® Telemetry µ-T™ micromodule 40 

(Adcom Telemetry Inc., Boca Raton, Florida, USA), and a source 

of low voltage power, i.e.· a battery 42. 
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According to the manufacturer, the module 40 

incorporates a small programmable microprocessor or CPU 46 and 

transmitter/receiver 48 into a small package that eliminates a 

hand wired system. The system 10 incorporates the advantages 

5 of digital/analog telemetry and programmable logic functions 

provided by the module 40 so as to recognize and respond to the 

CRC, the blast batch identifier, the blasting cap identifier, 

communications verification, the blasting cap detonator, fire 

command, detonation delay times, cycle times and any 

10 safety/override commands generated by the controller 12 

(collectively "the recognition protocols"). 

The recognition protocols are programmed into and 

recognized by the module 40 and the resultant instructions are 

transmitted via an antenna 50. According to the manufacturer, 

15 depending on the configuration selected, the signal may be 

broadcast up to about a mile (1.6 km) - line of sight. In an 

underground environment, conventional accommodations may have 

to be made to access signals blocked by rock, ore, coal, 

debris, etc. 

20 The RF base transmitter 18 transmits its signal 36 to 

one or more RF detonators 16. The self-contained detonator 16 

includes a slave Adcom Telemetry µ-T micromodule 50 comprising 

a programmable microprocessor 38 and a transmitter/receiver 54 

that are identical to their counterparts in the module 40. 

25 Signals broadcast from the RF base transceiver 10 are received 

by an antenna 56. 

The detonator CPU 38 receives intelligence containing 

radio signals consisting of the relevant recognition protocols. 
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The detonator 16 is powered by an energy source 58 

such as a battery or a charged capacitor. The energy stored in 

these devices begins to discharge once the energy source 58 is 

affirmatively engaged. Dissipation occurs through the module 

5 50 or through a relay switch 60 on the detonator 16. The 

capacity of the energy source allows for a 24 hour discharge 

time. This way, if for some reason the blast cannot be fired, 

10 

the blast does not remain alive. 

to fire. 

It must be reprimed in order 

The energy source 58 also powers the 

transmitter/receiver 54, the detonator CPU 38, the relay 60 and 

a fuse 64. 

Upon recognition and acceptance of the fire command 

signal by the detonator microcontroller 38, the detonator 16 

15 outputs a fire command to the relay 60. The relay 62 switches 

the stored energy from the energy source 58 to the fuse 64. As 

the fuse 64 blows, the primer is activated causing discharge 82 

and the explosion of the dedicated charge 14. 

By utilizing an array of appropriately timed 

20 independent RF detonators 16, a sequential blast pattern can be 

initiated without the need for a rat's nest of wires. 

Once the detonators 16 are loaded in the desired 

blasting pattern, there is no further need to physically come 

into contact with the detonators 16 and their associated 

25 charges 14. Preferably, the detonators 16 are remotely 

programmed after installation by the broadcast of the relevant 

installation recognition protocols from the controller. 

Because each detonator 16 is essentially a stand alone, self­

contained unit with its own learning capable CPU 38 and related 
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discharge components 60, 64, 58, any post installation contact 

is minimized thereby increasing safety and efficiency. 

Figures 4 depicts a successful prototype detonator 

84. 

5 The Adcom module 50 includes an 8-pin input/output 

(I/O) connector 66. 

A Triridge™ 2988 5 volt SPST relay 68 was, for the 

test, connected to pins 2 and 6 of the connector 66 with a 

jumper 80 between pins 6 and 8 to complete the power circuit. 

10 A 300 ohm ~ watt resistor 70 and light emitting diode (LED) 72 

were bridged across the pins and the relay 68. 

A 9 volt battery 74 supplies energy to the prototype. 

(A capacitor 76 is shown as an optional alternative to the 

battery 74). The jumper 80 supplies the power to the RF 

15 detonator 16. A fuse 78 (a flashbulb may be substituted for 

effect) is blown by the relay 68. Upon receipt of a "fire" 

signal from an RF base transceiver 18, the detonator 16 

compares the transmitted recognition protocols and, when 

satisfied, opens the relay 68, illuminates the LED 72 and blows 

20 the fuse 78 (flash bulb). 

As mentioned previously, the present system 10 easily 

lends itself to disparate operations. For example, in the non­

limiting mining application depicted in Figure 1, the 

controller may be located on the surface in an off ice A, 

25 Communication lines 44 (which may also be wireless and close or 

distant from the blast site) link the controller 12 through an 

existing network 12 to a mine head end location B on the 

surface. The communications stream continues underground C 

through the mine's existing main broadband trunk 28 where 

30 eventually it is routed to the RF base transceiver 18 on the 
11 
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level where blasting is contemplated. The RF transceiver 18 is 

positioned to expeditiously communicate with the various 

arranged RF self-contained detonators 16. The existing 

communications infrastructure provides efficient two-way 

5 communications between the RF detonator 16 and the controller 

12. 

Other examples would place the controller 12 as a 

laptop in a shed or mobile vehicle. If controller-blast site 

distances allow, the wired link between the controller 12 and 

10 the RF base transceiver 18 may be replaced with a RF 

communications package. 

While in accordance with the provisions of the 

statute, there are illustrated and described herein specific 

embodiments of the invention, those skilled in the art will 

15 understand that changes may be made in the form of the 

invention covered by the claims and that· certain features of 

the invention may sometimes be used to advantage without a 

corresponding use of the other features. 
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CLAIMS: 

1. A remote detonator system, the system comprising a 

controller, the controller communicating with a base 

transceiver, the controller adapted to generate an initiation 

5 signal, the base transceiver remotely communicating with at 

least one self-contained detonator,· the detonator associated 

with a dedicated explosive charge, the base transmitter adapted 

to recognize and respond to the initiation signal and initiate 

and transmit a resultant signal to the detonator, and the 

10 detonator adapted to receive and interpret the resultant signal 

to energize its dedicated explosive charge. 

2. The system according to claim 1 wherein the base 

transceiver includes a microcontroller, the microcontroller 

communicating with a transceiver, and a power supply for the 

15 base transceiver. 

3. The system according to claim 2 wherein the base 

transceiver includes an antenna. 

4. The system according to claim 1 wherein the detonator 

is a stand alone unit, the detonator including a second remote 

20 accessible microcontroller, the second microcontroller 

communicating with a second transceiver, the microcontroller 

communicating with a second power source, the second 

microcontroller communicating with a relay, and a fuse. 

5. The system according to claim 4 wherein the detonator 

25 includes a second antenna. 

6. The system according to claim 4 wherein the fuse is 

connected to the explosive charge. 
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7. The system according to claim 1 wherein the 

controller includes blast initiation programming having 

recognition protocols, the base transceiver and the detonator 

adapted to learn, recognize and respond to the recognition 

5 protocols. 

8. The system according to claim 7 wherein the 

recognition protocols include a communications link, a blast 

batch identifier, a blasting cap identifier, a communications 

integrity verifier, a blasting cap delay instruction, and a 

10 fire command. 

9. The system according to claim 1 including a broadband 

connection between the controller and the base transceiver. 

10. The system according to claim 1 wherein the base 

transceiver includes means for accepting the initiation signal 

15 from the controller, and CPU means for interpreting the 

initiation signal and transmitting a resultant signal away from 

the base transceiver. 

11. The system according to claim 1 wherein the detonator 

includes means for accepting the resultant signal, CPU means 

20 for learning and interpreting the resilient signal, blast 

initiation means responsive to the resultant signal, and the 

detonator affixed to the dedicated explosive charge. 

12. The system according to claim 1 including a plurality 

of detonators. 

25 13. The system according to claim 1 including a plurality 

of dedicated explosive charges, each dedicated explosive charge 

affixed to a matching dedicated detonator. 
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14. The system according to claim 1 including an RF base 

transceiver. 

15. The system according to claim 1 including at least 

one RF detonator. 

5 16. A method of remotely initiating explosive charges by 

remotely activating detonators, the method comprising: 

a) sending a initiation signal to a base 

transceiver, the initiation signal including preselected safety 

and firing parameters, 

10 b) causing the base transceiver to receive and 

15 

interpret the initiation signal and, if appropriate, generate a 

resultant fire signal, 

c) causing the resultant fire signal to be 

broadcast over a known area, 

d) receiving the resultant firing signal with 

a self-contained, stand-alone detonator, the alone detonator 

adapted to interpret the resultant firing signal, and 

e) causing the resultant firing signal, if 

appropriate, to initiate an explosive charge particularly 

20 dedicated.and connected to the stand-alone detonator. 

17. The method according to claim 14 including.utilizing 

a plurality of detonators with associated explosive charges, 

and each detonator connected to a dedicated explosive charge. 

18. The method according to claim 16 including sending 

25 the initiation signal to the base transceiver via a broad band 

transmission. 
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19. The method according to claim 16 wherein the 

initiation signal includes recognition protocols, the base 

transceiver determining that the recognition protocols are 

appropriate, and transmitting the resultant fire signal to a 

5 detonator. 

20. The method according to claim 16 wherein the firing 

signal is encoded in an RF signal transmitted from the base 

transceiver to a detonator. 

21. The method according to claim 16 including 

10 programming the detonator from a remote location. 
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WIRELESS PERFORATING GUN INITIATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The disclosure herein relates generally to the field of oil and gas production. More 

specifically, the present disclosure relates to a method and apparatus for initiating detonation 

of a perforating using wireless transmission. 

2. Description of Related Art 

Perforating systems are used for the purpose, among others, of making hydraulic 

communication passages, called perforations, in wellbores drilled through earth formations so 

that predetermined zones of the earth formations can be hydraulically connected to the 

wellbore. Perforations are needed because wellbores are typically completed by coaxially 

inserting a pipe or casing into the wellbore, and the casing is retained in the wellbore by 

pumping cement into the annular space between the wellbore and the casing. The cemented 

casing is provided in the wellbore for the specific purpose of hydraulically isolating from 

each other the various earth formations penetrated by the wellbore. As is known, 

hydrocarbon-bearing strata, such as reservoirs, exist within these formations. The wellbores 

typically intersect these reservoirs. 

Perforating systems are used for perforating through the cement and casing into the 

surrounding subterranean formation. These systems typically comprise one or more 

perforating guns strung together, these strings of guns can sometimes surpass a thousand feet 

of perforating length. Included with the perforating guns are shaped charges that typically 

include a charge case, a liner, and a quantity of high explosive inserted between the liner and 
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the charge case. When the high explosive is detonated, the force of the detonation collapses 

the liner and ejects it from one end of the charge at very high velocity in a pattern called a 

'jet". The jet penetrates the casing, the cement and a quantity of the formation thereby 

forming a perforation in the formation that enables fluid communication between the 

wellbore and its surrounding formation. 

FIG. I is a side partial cutaway view of a perforating system 5 comprising a 

perforating string 7 suspended within a wellbore 25. The perforating string 7 comprises a 

series of perforating guns 13 axially connected to one another by connecting subs 15. Tubing 

9 is shown attached to the perforating string 7 and is a raising/lowering means for the 

perforating guns 13. The tubing 9 can also provide communication between the perforating 

string 7 and a surface truck 11. In some instances wire line is used in place of the tubing 9. 

The surface truck 11 typically includes a winch type device for disposal and retrieval of a 

perforating string 7 or instrument string in and out of the well. Also included within the 

surface truck 11 is an interface enabling surface personnel to transmit commands and receive 

data to and from the perforating string 7. The communicated data between the surface and 

the string 7 is generally provided along or by means of the tubing 9. The perforating string 7 

of FIG. 1 is shown disposed in a deviated portion of the wellbore 25. For the purposes of 

illustration, perforations 21 are shown that extend from the wellbore 25, through the casing 

17 that lines the wellbore 25, and into the surrounding formation 19. 

The shaped charges are initiated by sending a signal from the surface to the 

perforating string 7 through the tubing 9. The signal is then received by a firing head 14 

disposed on the upper portion of the perforating string 7. The firing head 14 transfers the 

firing signal to an initiator which then detonates an associated detonating cord. Typically the 

initiator is a type electrical blasting cap, an electrically-activated exploding bridge w ire 

("EBW") initiator, an electrically activated exploding-foil initiator ("EFI") or a percussively-
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activated explosive initiator. The explosive-filled tube is generally referred to as "detonating 

cord". A type of detonating cord known in the art is sold by the Ensign-Bickford Company 

under the trade name PRIMACORD®. A resulting detonation wave passes along the length 

of the detonating cord that in turn initiates detonation of the connected shaped charges. 

Figure 2 shows an example of a section of a perforating gun 13 being detonated 

within a wellbore 25. As shown, the perforating gun 13 includes shaped charges 16 having a 

connected detonation cord 18. Some of the shaped charges 16 have been detonated thereby 

producing perforations 21 extending into the corresponding formation 19. A portion of the 

detonating cord 18 is missing proximate to the shaped charges having already been detonated 

demonstrating how the cord has been consumed by the detonating pressure wave. Thus, it is 

illustrated how the sequential detonation of adjacent shaped charges takes place in a particular 

perforating gun producing perforations extending through a casing 17 and to the 

corresponding formation 19. 

BRIEF SUMMARY OF THE INVENTION 

A method of perforating a wellbore comprising disposing a perforating system in a 

wellbore on a conveyance member, wherein the perforating system comprises a perforating 

gun, a receiver and/or transmitter, and a communication module. The method also includes 

transmitting a detonation signal to the communication module, wherein the communication 

module is configured to transmit a corresponding wireless detonation signal to the controller 

and wherein the controller is configured to initiate detonation of the perforating gun in 

response to receiving a detonation signal from the communication module. The detonation 

signal may be transmitted from the surface through the conveyance member. The perforating 

gun detonation may be initiated by a pressure source, optionally the pressure source may be 

from wellbore pressure. Perforating gun detonation may occur by introducing wellbore 

pressure communication to an initiating system associated with the perforating gun. A 
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selectable open and closed control valve may be used for communicating the wellbore fluid to 

the perforating gun initiator. The perforating system may further comprise many perforating 

gun with associated controllers. Thus the method may include selectively sending signals 

from the communication module to selected controllers thereby selectively detonating a 

particular perforating gun, or a particular collection of perforating guns. The wireless signal 

may be a mud pulse, a radio signal, a high frequency signal along the perforating system, a 

low frequency signal along the perforating system or combinations thereof. 

The present disclosure also includes a perforating system disposable in a wellbore 

comprising, a perforating gun, a communication module configured to receive commands 

from the surface while disposed within a wellbore, and a perforating gun controller in 

selective communication with the communication module. The perforating gun controller is 

configured to initiate perforating gun detonation in response to communication from the 

communication module. Optionally, the perforating gun controller comprises a controller 

module and a receiver and perhaps a transmitter for two way communication of data and 

logic. The perforating system can further comprise a perforating gun initiator, optionally the 

initiator is responsive to commands from the perforating gun controller and may be pressure 

actuated. A control valve may be employed for producing initiating that is actuatable by the 

controller and in pressure communication with the wellbore and the initiator. The control 

valve may also selectively communicate wellbore pressure to the initiator. The 

communication module may optionally be configured to emit signals, where the signals may 

be one or a combination of a mud pulse signal, a radio signal, a high frequency signal and a 

low frequency signal. The perforating system may further comprise a conveyance member, 

the conveyance member may be wireline, tubing, coiled tubing, slickline, tractor, or 

combinations there of. 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE ORA WING. 

FIG. 1 depicts a perforating operation in a side partial cut-away view. 

FIG. 2 illustrates a side cutaway view of shaped charge detonation. 

FIG. 3 and 3a are schematic views of a perforating system of the present disclosure. 

FIG. 4 is a side schematic view of a controller and initiator of a perforating gun. 

DETAILED DESCRIPTION OF THE INVENTION 

The device and system disclosed herein comprises a perforating system configured 

to initiate perforating gun detonation by transmitting wireless signals from a portion of the 

perforating string selectively to individual perforating guns or sets of perforating guns. The 

perforating string is configured to receive command data from the wellbore surface while the 

string is disposed within a wellbore. A module within the system may receive the surface 

commands, process the signal received, and send a corresponding signal to initiate perforating 

gun detonation. Each gun, or set of guns, will have an associated receiver or 

receiver/transmitter and controller for receiving the signal from the module and activating 

perforating gun initiation. Optionally, a transmitter can be included in association with the 

receiver. Perforating gun initiation may be through pressure from the wellbore communicated 

to an initiator or an electrical initiator. In one embodiment of pressure actuation, the 

receiver/controller for each perforating gun selectively opens a valve or port allowing 

pressure communication between a wellbore and the initiator. Introducing pressure to the 

initiator in tum activates the initiator for detonating shaped charges with the associated 

perforating gun (or sets of perforating guns). 

Figure 3 provides a schematical view of an embodiment of a perforating system 30. 

The perforating system comprises a perforating string 32 disposable within a wellbore on a 

conveyance member 28. The conveyance member may be a wireline, a slickline, tubing, 
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coiled tubing, and any other know or later developed means for deploying perforating systems 

within a wellbore. 

A head 34 is located at the uppermost portion of the perforating string 32 and 

coupled to the conveyance member 28. The head may be used to electrically connect the 

perforating system to the conveyance member 28. It provides both mechanical and electrical 

attachment for conveying signals from the conveyance member 28 to the perforating string 

32. In addition to providing electrical and/or mechanical connectivity between the 

conveyance member 28 and the perforating string 32, the head 34 may also be configured as a 

frangible link that may be broken with excessive tension applied to the conveyance member 

28. 

Disposed on the perforating string 32 adjacent the head 34 is a communication 

module 36. As will be described in more detail below, the communication module 36 is 

configured to receive a signal, represented by arrow 58, from surface and transmit that signal 

to the remaining portions of the perforating string. Arrows (60, 62, 64) represent 

communication from the communication module 36 to different components within the 

perforating string 32. The communication between the communication module and the other 

portions of the perforating string may be coded so that specific operations may be selectively 

undertaken by the perforating system 30. 

A controller 38 is included with the embodiment of the perforating string 32 of 

Figure 3. The controller 38 is shown in data communication with the communication module 

36 by the arrow 60. The arrow 60 illustrates a command path emanating from the 

communication module 36 being received by the controller 38. The controller 38 includes 

means for receiving the signal 60 and processing means for processing data embedded within 

the signal. The processor can be programmed to undertake a particular action accordingly 

based upon the content of the data signal 60. For example if it receives a data signal 
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representative of a command to initiate an operation of a perforating gun, a corresponding 

data detonation signal may be generated by the processor and then forwarded to an associated 

firing head. The corresponding data signal is represented by arrows 68, 70, and 72. 

Firing head 40 is coupled and associated with a perforating gun 42, wherein the 

perforating gun has shaped charges 43. The perforating string 32 includes additional sets of 

controllers (44, 50), firing heads (46, 52), and perforating guns (48, 54). In the embodiment 

shown, the controller 44 is associated with firing head 46 and perforating gun 48; the 

controller 50 is associated with firing head 52 and perforating gun 54. It should be pointed 

out however that the perforating string 32 may be comprised of a single perforating gun, or a 

perforating string with a multiplicity of perforating guns that may exceed thousands feet in 

length. 

In one mode of operation, perforating gun detonation may be commenced by 

sending a signal from a surface controller 56 to the communication module 36. Although the 

arrow 58 is shown external to the perforating string 32, the arrow 58 is representative of data, 

signal, or command communication between the surface controller 56 and the communication 

module 36. Optionally, communication could be transmitted in any number of ways, such as 

along the conveyance member 28, as well as other known and later developed methods of 

transferring the signal from the surface controller 56 to the communication module 36 

Based upon the data signal represented by arrow 58, the communication module 36 

may then send a corresponding detonation initiation signal to one of the firing heads, selected 

firing heads, or all firing heads simultaneously. The signal, which is preferably wireless, may 

consist of many different forms. The signal may comprise a mud pulse, a radio frequency 

signal, a high frequency signal as well as a low frequency signal. The low frequency signal 

may be transmitted through the body of the tool, the wellbore mud, as well as the casing. As 

noted above, each of the firing heads, will include a receiver and processing device capable of 
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receiving the signal and then decoding the signal to determine whether or not action should be 

taken by the firing head. 

Along with the processor, a program memory will be accessible to compare the 

signal received with pre-encoded instructions so the processor includes the capability of 

taking a particular action based upon the data received from the controller 38. Although 

shown as separate modules, the controller (38, 44, 50) may be combined with the respective 

firing heads ( 40, 46, 52). Accordingly, a single module would have the capability of 

receiving a data signal, decoding a data signal, and firing the associated perforating gun. 

Arrows 68, 70, and 72 represent a data command emanating from the controller to its 

associated firing head. 

The perforating system 30 discussed herein includes many advantages over prior 

art perforating systems. For example, known systems are typically configured to detonate the 

entire string in a sequence from the top portion of the string to the lower portion. The 

individual modular configuration of the perforating string 32 of Figure 3 provides the 

capability of selectively initiating a single perforating gun, or a collection of one or more 

perforating guns within the string. In some situations, it might be desired to initiate one or 

more of the perforating guns, reposition the perforating system 32 within an associated 

wellbore, and then send another command from the surface controller 56 to the 

communication module 36 for the detonation of one or more other selected perforating guns. 

FIG 3a illustrates schematic view of an optional embodiment of a perforating 

system 30a where the communication module 36a is not mechanically attached to the 

perforating string 32a. In the embodiment of FIG. 3a the communication module 36a 

communicates with controllers (38, 4, 50) via wireless communications (represented by 

dashed lines with arrows) through means of the wellbore. 
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With reference now to Figure 4, another alternative example of a portion of a 

perforating string 32b is shown. In this embodiment, the portion of the perforating string 32b 

comprises a controller 38a, a firing head 40a, and an associated perforating gun 42a. 

Controller module 38a includes a receiver 74 and a controller module 78. In some instances 

the receiver 74 may also operate as a transmitter. The receiver 74 and controller module 78 

may each receive power by an associated battery 76. A communication link 75 illustrates 

communication between the receiver and a controller module. Wire 77 provides electrical 

communication for electrical connectivity between the battery 76 and receiver 74 and 

controller 78. 

Firing head section 40a includes a valve 82 selectively opened or closed by a 

control module. Also includes is an inlet line 84 providing pressure communication to the 

inlet of the valve 82 and the outside of the firing head 40a. Thus, the inlet to the valve 82 will 

be subject to wellbore pressure when the perforating system 32b is disposed in wellbore fluid. 

An exit line 86 downstream of the control valve 82 terminates in an initiator 88 therefore 

providing pressure communication downstream of the valve 82 and the initiator 88. The 

initiator 88 comprises a cylinder 89 having disposed therein a piston 90 and hammer 92; the 

hammer 92 extends downward from the piston 90. The cylinder 89, having a largely 

cylindrical opening, with the piston 90 correspondingly formed to axially move within the 

cylinder 89. The interface between the outer radius of the piston 90 and the inner 

circumference of the cylinder 89 should form a seal. 

A shear pin 91 is shown extending through the wall of the cylinder 89 and into a 

recess formed in the piston 90. The shear pin 91 is included to prevent unwanted movement 

of the piston 90 within the cylinder 89. However, the shear pin 91 may be made of a soft 

polymeric material easily sheared upon being subject to relatively low pressure differential 

across the respective sides of the piston 90. Also disposed in the cylinder 89 is a pressure 
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detonator 93 having a detonation cord connected on its lower end. The detonation cord 94 

extends from the firing head 40a and into the associated perforating gun 42a. As is known, 

initiation of the detonation cord 94 in tum will produce a detonation wave traveling along the 

detonation cord 94 for initiating detonation of the shaped charges 43a connected to the 

detonating cord 94. 

An optional detonator 96 is also shown within the firing head 40a. The optional 

detonator is connected to the controller module 78 by wire, with a pressure activated safety 

switch 98, and on its opposite end has a detonation cord 97 that connects to the primary 

detonation cord 94. 

In one mode of operation of the perforating string segment 32a of Figure 4, a 

detonation signal is delivered to the controller 38a via signal arrow 60. A receiver 74, which 

is configured to receive and decode the content of the signal 60, receives the signal, decodes 

it, and forwards its content to the controller module 78. Although shown as separate devices, 

the receiver 74 and controller module 78 may be integrated within a single module such as a 

processor, printed circuit board, or an information handling system. As with the other 

controllers discussed above, the controller module 78 is programmed to take action depending 

upon the content of the signal 60. In situations where the signal content includes a detonation 

command, a corresponding detonation signal, represented by arrow 80, is forwarded to the 

control valve 82. The control valve, which includes an actuator, may be opened thereby 

providing pressure communication through the inlet line 84 and exit line 86 into the cylinder 

89. The pressure communication, typically in the form of wellbore fluid flowing into a 

cylinder, exceeds the ambient pressure within the cylinder 89. This in tum forces the piston 

90 out of its seat by shearing the shear pin 91 and propels the piston 90 and hammer 92 

downward into striking contact with the detonator 93. The sharpened point of the hammer 92 

will have sufficient percussion to cause ignition of the detonator 93 in order to produce a 
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corresponding detonation in the detonation cord 94 for detonating the shaped charges 43a. 

Accordingly, one of the advantages of using the combination of controller module 38a and 

firing head 40a for pressure based initiation is that the perforating string 32 is not subject to a 

premature detonation based on an errant electrical signal. That is because the perforating 

string would be detonatable only by the presence ofwellbore pressure. As such, detonation of 

these perforating guns would not occur accidentally prior to being inserted within the 

well bore. 

The present invention described herein, therefore, is well adapted to carry out the 

objects and attain the ends and advantages mentioned, as well as others inherent therein. 

While a presently preferred embodiment of the invention has been given for purposes of 

disclosure, numerous changes exist in the details of procedures for accomplishing the desired 

results. For example, the invention described herein is applicable to any shaped charge 

phasing as well as any density of shaped charge. Moreover, the invention can be utilized with 

any size of perforating gun and any type of perforating element and as such is not limited to 

shaped charges as a perforating element. These and other similar modifications will readily 

suggest themselves to those skilled in the art, and are intended to be encompassed within the 

spirit of the present invention disclosed herein and the scope of the appended claims. 
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CLAIMS 

What is claimed is. 

I. A method of perforating a wellbore comprising: 

disposing a perforating system in a wellbore on a conveyance member, wherein 

the perforating system comprises a perforating gun, and a communication module; 

and 

sending a detonation signal to the communication module, wherein the 

communication module is configured to transmit a corresponding wireless 

detonation signal to the controller and wherein the controller is configured to 

initiate detonation of the perforating gun in response to receiving a detonation 

signal from the communication module. 

2. The method of perforating a well bore of claim 1, wherein the perforating system 

further comprises a controller and a firing head. 

3. The method of perforating a well bore of claim 2, wherein the contra Iler comprises 

a receiver, a transmitter, battery, and a control module. 

4. The method of perforating a wellbore of claim I wherein the detonation signal is 

transmitted from the surface through the conveyance member 

5. The method of perforating a wellbore of claim 1, wherein the detonator signal 

originates from a downhole communication module detached from the perforating 

system. 

6. The method of perforating a well of claim I where in the communication module 

is attached to the conveyance member. 

12 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 325



WO 2009/091422 PCT /US2008/07 4010 

7. The method of perforating a well of claim I where in the communication module 

is detached to the conveyance member. 

8. The method of perforating a wellbore of claim 1, wherein the perforating gun 

detonation is initiated by a pressure source. 

9. The method of claim 8, wherein the pressure source comprises wellbore fluid. 

I 0. The method of claim 1, wherein the receiver initiates perforating gun detonation 

by introducing wellbore pressure communication to an initiating system associated 

with the perforating gun. 

11. The method of claim 10, wherein allowing wellbore pressure communication 

comprises opening a valve separating wellbore fluid pressure and the initiating 

system. 

12. The method of claim 10, wherein the initiating system comprises a hammer 

configured to strike an initiator when exposed to pressure. 

13. The method of claim 12, wherein the pressure comprises wellbore fluid pressure. 

14. The method of claim 1, wherein the perforating system comprises another 

perforating gun and another controller. 

15. The method of claim I 4, further comprising selectively transmitting a 

corresponding detonation signal to a selected controller. 

16. The method of claim 1 wherein the wireless signal is selected from the list 

consisting of a mud pulse, a radio signal, a high frequency signal, a low frequency 

signal, and combinations thereof. 

17. A perforating system disposable in a wellbore comprising: 

a perforating gun; 
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a communication module configured to receive commands from the surface while 

disposed within a wellbore; and 

a perforating gun contro1ler in selective communication with the communication 

module. 

18. The perforating system of claim 17, wherein the perforating gun controller is 

configured to initiate perforating gun detonation in response to communication 

from the communication module. 

19. The perforating system of claim 17, wherein the perforating gun controller 

comprises a controller module and a receiver. 

20. The perforating system of claim 17, further comprising a perforating gun initiator. 

21. The perforating system of claim 20, wherein the initiator is responsive to 

commands from the perforating gun controller. 

22. The perforating system of claim 20, wherein the initiator is pressure actuated. 

23. The perforating system of claim 22, further comprising a control valve actuatable 

by the controller and in pressure communication with the well bore and the 

initiator. 

24. The perforating system of claim 23, wherein the control valve selectively 

communicates wellbore pressure to the initiator. 

25. The perforating system of claim 17, wherein the communication module is 

configured to emit signals selected from the list consisting of a mud pulse signal, a 

radio signal, a high frequency signal, a low frequency signal, and combinations 

thereof. 

26. The perforating system of claim 17 further comprising a conveyance member. 
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27. The perforating system of claim 26, wherein the conveyance member is selected 

from the list consisting of a wire line, tubing, coiled tubing, and a slickline. 

28. A method ofwellbore perforating with a perforating string conveyed in a wellbore, 

wherein the perforating string comprises a communication module, a shaped 

charge, and a controller in detonating communication with the shaped charge, said 

method comprising: 

transmitting a first signal to the communication module; 

transmitting a second signal from the communication module to the controller 

based on the first signal content; and 

initiating shaped charge detonation based on the second signal. 

29. The method ofwellbore perforating of claim 28 wherein the second signal is 

wireless. 

30. The method ofwellbore perforating of claim 29, wherein the wireless signal is 

selected from the list consisting of a mud pulse, a radio signal, a high frequency 

signal, a low frequency signal, and combinations thereof. 

31. The method of well bore perforating of claim 28 further comprising 

communicating wellbore pressure to a pressure activated shaped charge initiator. 

32. The method ofwellbore perforating of claim 28 wherein the perforating string 

comprises perforating guns having shaped charges and a perforating gun controller 

associated with each perforating gun. 
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PERFORATION GUN COMPONENTS AND SYSTEM 

Field of the Invention 

The invention generally relates to perforation gun systems. More particularly, the 

invention relates to various perforation gun components that can be modularly 

assembled into a perforation gun system, the assembled perforated gun system itself, a 

perforation gun system kit, and a method for assembling a perforation gun system. 

Background of the Invention 

Perforation gun systems are used in well bore perforating in the oil and natural gas 

industries to tie a bore hole with a storage horizon within which a storage reservoir of oil 

or natural gas is located. 

A typical perforation gun system consists of an outer gun carrier, arranged in the interior 

of which there are perforators-usually hollow or projectile charges-that shoot radially 

outwards through the gun carrier after detonation. Penetration holes remain in the gun 

carrier after the shot. 

In order to ignite the perforators, there is a detonating cord leading through the gun 

carrier that is coupled to a detonator. 

Different perforating scenarios often require different phasing and density of charges or 

gun lengths. Moreover, it is sometimes desirable that the perforators shooting radially 

outwards from the gun carrier be oriented in different directions along the length of the 

barrel. Therefore, phasing may be required between different guns along the length. 

Onsite assembly of perforation gun systems may also be problematic under certain 

conditions as there are certain safety hazards inherent to the assembly of perforation 

guns due to the explosive nature of certain of its sub-components, including the 

detonator and the detonating cord. 
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There is thus a need for a perforation gun system, which by virtue of its design and 

components would be able to address at least one of the above-mentioned needs, or 

overcome or at least minimize at least one of the above-mentioned drawbacks. 

Summary of the Invention 

The object of the invention is to provide a perforation gun system that addresses at least 

one of the above-mentioned needs. 

According to the invention, there is provided a perforation gun system having an outer 

gun carrier and comprising: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped charge 

within the gun carrier; 

-a detonation cord connected to the top connector and to each stackable charge 

holder; 

-at least one bottom connector for terminating the detonation cord in the gun 

system; and 

-a detonator energetically coupled to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one 

bottom connector comprise a rotation coupling for providing a selectable clocking 

rotation between each of the top connector, at least one stackable charge holder and at 

least one bottom connector. 

In some embodiments, the bottom connector may double as a spacer for spacing a 

plurality of stackable charge holders, and may either act as a metric dimensioned spacer 

or as an imperial dimensioned spacer for any specific metric or imperial shot density, 

phase and length gun system. 

According to another aspect of the invention, there is also provided a perforation gun 

system kit having component parts capable of being assembled within an outer gun 

carrier, the kit comprising a combination of: 

-a top connector; 
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-at least one stackable charge holder for centralizing a single shaped charge 

within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable 

charge holder; 

-at least one bottom connector adapted for terminating the detonation cord in the 

gun system; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one 

bottom connector comprise a coupling having a plurality of rotational degrees of freedom 

for providing a selectable rotation between each of the top connector, at least one 

stackable charge holder and at least one bottom connector. 

According to another aspect of the invention, there is also provided a method for 

assembling a perforation gun system, comprising the steps of: 

(a) providing a perforation gun system kit having component parts capable of 

being assembled within an outer gun carrier, the kit comprising a combination of: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped 

charge within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable 

charge holder; 

-at least one bottom connector adapted for terminating the detonation 

cord in the gun system and adapted for doubling as a spacer for spacing a 

plurality of stackable charge holders; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder 

and at least one bottom connector comprise a coupling having a plurality 

of rotational degrees of freedom for providing a selectable rotation 

between each of the top connector, at least one stackable charge holder 

and at least one bottom connector; 

(b) assembling a plurality of the stackable charge holders in a predetermined 

phase to form a first gun assembly; 

( c) running the detonation cord into a bottommost bottom connector; 
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(d) assembling the bottommost bottom connector onto the assembled plurality of 

stackable charge holders; 

(e) running connecting wire between the bottommost bottom connector and the 

top connector; 

(f) clicking the detonation cord into capturing projections provided in each of the 

charge holders; 

(g) running the detonation cord into the top connector; 

(h) cutting the detonator cord; and 

(i) installing charges into each of the charge holders. 

A number of optional steps that are detailed below may be added to the above­

described steps of the method. 

According to another aspect of the invention, there is also provided a top connector for a 

perforation gun system comprising: 

-a coupler for providing energetic coupling between a detonator and a detonating 

cord; 

-at least one directional locking fin for locking the top connector within a gun 

carrier; 

-a rotation coupling for providing a selectable clocking rotation between the top 

connector, and a charge holder 

wherein the top connector is configured to receive electrical connections therethrough. 

According to another aspect of the invention, there is also provided a stackable charge 

holder for a perforation gun system having an outer gun carrier, the charge holder 

comprising: 

-a charge receiving structure for receiving a single shaped charge; 

-a plurality of projections for centralizing the shaped charge within the gun carrier; 

and 

-at least one rotation coupling for providing a selectable clocking rotation between 

the charge holder and an adjacent component in the perforation gun system; 

wherein a pair of the plurality of projections is configured for capturing a detonation cord 

traversing the charge holder. 
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According to another aspect of the invention, there is also provided a bottom connector 

for a perforation gun system comprising: 

-a terminating structure arranged for terminating a detonation cord in the gun 

system; 

-a plurality of wings for axially locking the bottom connector to a snap ring fixed in 

the carrier. 

-a rotation coupling for providing a selectable clocking rotation between the 

bottom connector and a charge holder; 

wherein the rotation coupling is arranged such that bottom connector doubles as a 

spacer for spacing a plurality of stackable charge holders. 

Brief Description of the Drawings 

These and other objects and advantages of the invention will become apparent upon 

reading the detailed description and upon referring to specific embodiments thereof that 

are illustrated in the appended drawings. Understanding that these drawings depict only 

typical embodiments of the invention and are not therefore to be considered to be 

limiting of its scope, exemplary embodiments of the invention will be described and 

explained with additional specificity and detail through the use of the accompanying 

drawings in which: 

Figure 1 is a side cut view of a perforation gun system according to an embodiment of 

the invention. 

Figure 2 is a side view of a top connector, bottom connector and stackable charge 

holders of a perforation gun system in accordance with another embodiment of the 

invention. 

Figure 3 is a side view of a top connector, bottom connector and stackable charge 

holders of a perforation gun system in accordance with another embodiment of the 

invention. 
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Figure 4 is a front perspective view of a bottom connector in accordance with an 

embodiment of the invention. 

Figure 5 is a rear perspective view of the bottom connector shown in Figure 4. 

Figure 6 is a front view of a stackable charge holder in accordance with an embodiment 

of the invention. 

Figure 7 is a front perspective view of the stackable charge holder shown in Figure 6. 

Figure 8 is a rear perspective view of the stackable charge holder shown in Figure 6. 

Figure 9 is a bottom view of the stackable charge holder shown in Figure 6. 

Figure 10 is a top view of the stackable charge holder shown in Figure 6. 

Figure 11 is a bottom view of a half-portion of a top connector in accordance with an 

embodiment of the invention. 

Figure 12 is a side view of the half-portion of the top connector shown in Figure 11. 

Figure 13 is a top perspective view of the half-portion of the top connector shown in 

Figure 11. 

Figure 14 is a bottom perspective view of the half-portion of the top connector shown in 

Figure 11. 

Figure 15 is a perspective view of a top connector in accordance with an embodiment of 

the invention. 

Figure 16 is a front end view of the top connector shown in Figure 15. 

Figure 17 is a rear end view of the top connector shown in Figure 15. 
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Figure 18 is a rear perspective view of the top connector shown in Figure 15. 

Figure 19 is an enlarged detailed side cut view of a portion of the perforation gun system 

including a bulkhead and stackable charge holders shown in Figure 1. 

Figure 20 is a perspective view of a bottom sub of a gun system in accordance with an 

embodiment of the invention. 

Figure 21 is a side view of a gun carrier of a gun system in accordance with an 

embodiment of the invention. 

Figure 22 is a side cut view of the gun carrier shown in Figure 21. 

Figure 23 is a side view of a top sub of a gun system in accordance with an embodiment 

of the invention. 

Figure 24 is a side cut view of the top sub shown in Figure 23. 

Figure 25 is a side view of a tandem seal adapter of a gun system in accordance with an 

embodiment of the invention. 

Figure 26 is a perspective view of the tandem seal adapter shown in Figure 25. 

Figure 27 is a perspective view of a detonator in accordance with an embodiment of the 

invention. 

Figure 28 is a detailed perspective view of the detonator shown in Figure 27. 

Figure 29 is another detailed perspective view of the detonator shown in Figure 27. 

Figure 30 is another detailed perspective view of the detonator shown in Figure 27. 

Figure 31 is another detailed perspective view of the detonator shown in Figure 27, with 

a crimp sleeve. 
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Figure 32 is a detailed side view of a tandem seal adapter and detonator in accordance 

with another embodiment of the invention. 

Figure 33 is a side cut view of a portion of a perforation gun system illustrating the 

configuration of the top sub in accordance with another embodiment of the invention. 

Figure 34 is a side cut view of a portion of a perforation gun system illustrating the 

configuration of the bottom sub in accordance with another embodiment of the invention. 

Figures 35A and 358 are electrical schematic views of a detonator and of wiring within a 

perforated gun system in accordance with another embodiment of the invention. 

Detailed Description of the Invention 

In the following description and accompanying figures, the same numerical references 

refer to similar elements throughout the figures and text. Furthermore, for the sake of 

simplicity and clarity, namely so as not to unduly burden the figures with several 

reference numbers, only certain figures have been provided with reference numbers, 

and components and features of the invention illustrated in other figures can be easily 

inferred therefrom. The embodiments, geometrical configurations, and/or dimensions 

shown in the figures are preferred for exemplification purposes only. Various features, 

aspects and advantages of the embodiments will become more apparent from the 

following detailed description. 

Moreover, although the invention was primarily designed for well bore perforating, for 

example, it may also be used in other perforating scenarios or in other fields, as 

apparent to a person skilled in the art. For this reason, expressions such as "gun 

system", etc., as used herein should not be taken as to limit the scope of the invention 

and includes all other kinds of materials, objects and/or purposes with which the 

invention could be used and may be useful. Each example or embodiment are provided 

by way of explanation of the invention, and is not meant as a limitation of the invention 

and does not constitute a definition of all possible embodiments. 
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In addition, although the embodiment of the invention as illustrated in the accompanying 

drawings comprises various components and although the embodiment of the 

adjustment system as shown consists of certain geometrical configurations as explained 

and illustrated herein, not all of these components and geometries are essential to the 

invention and thus should not be taken in their restrictive sense, i.e. should not be taken 

as to limit the scope of the invention. It is to be understood, as also apparent to a person 

skilled in the art, that other suitable components and cooperations thereinbetween, as 

well as other suitable geometrical configurations may be used for the adjustment 

systems, and corresponding parts, according to the invention, as briefly explained and 

as can easily be inferred herefrom by a person skilled in the art, without departing from 

the scope of the invention. 

Referring to Figures 1 to 3, an object of the invention is to provide a perforation gun 

system 10 having an outer gun carrier 12. The gun system 10 includes a top connector 

14. At least one stackable charge holder 16 is provided for centralizing a single shaped 

charge 18 within the gun carrier 12. A detonation cord 20 is connected to the top 

connector 14 and to each stackable charge holder 16. 

The gun system 10 includes at least one bottom connector 22 for terminating the 

detonation cord 20 in the gun system. As better shown in Figure 2, it is also possible that 

the bottom connector 22 double as or serve the function of a spacer 24 for spacing a 

plurality of stackable charge holders 16. 

The gun system also includes a detonator 26 energetically coupled to the detonation 

cord 20. 

As better shown in Figures 4 to 18, each of the top connector 14, stackable charge 

holder 16 and bottom connector 22 includes a rotation coupling 30 for providing a 

selectable clocking rotation between each of the above-mentioned components. 

Hence a user can build multiple configurations of gun systems using various 

combinations of basic components. A first of these basic components includes a top 

connector. Another basic component is a single charge holder that centralizes a single 

shaped charge. The holder is adapted to be stacked and configured into 0, 30, 60, up to 
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360 degrees or any other combination of these phases for any specified length. Another 

basic component is a bottom connector that terminates the detonation cord in the gun. 

The bottom connector may carry as well an electrical connection therethrough. The 

bottom connector may also double as an imperial measurement stackable spacer to 

provide any gun shot density up to, for example, 6 shots per foot. Alternately, another 

bottom connector may be provided or configured to double as a metric measurement 

stackable spacer to provide any gun shot density up to, for example, 20 shots per meter. 

Another basic component includes a push-in detonator that does not use wires to make 

necessary connections. The push-in detonator may uses spring-loaded connectors, thus 

replacing any required wires and crimping. 

Therefore, within the self-centralizing charge holder system, any number of spacers can 

be used with any number of holders for any specific metric or imperial shot density, 

phase and length gun system. 

In an embodiment, only two pipe wrenches are required for assembly on site of the gun 

system, as no other tools are required. 

In an embodiment, the top connector 14 provides energetic coupling between the 

detonator and detonating cord. 

In an embodiment, each of the top connector 14, stackable charge holder 16 and bottom 

connector 22 are configured to receive electrical connections therethrough. 

In an embodiment, all connections are made by connectors, such as spring-loaded 

connectors, instead of wires, with the exception of the through wire that goes from the 

top connector 14 to the bottom connector 22, whose ends are connectors. 

In an embodiment, components of the assembly may include molded parts, which may 

also be manufactured to house the wiring integrally, through, for instance, overmolding, 

to encase the wiring and all connectors within an injection molded part. For example, the 

charge holder 16 could be overmolded to include the through wire. 
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In an embodiment, as shown in Figures 4 and 5, each bottom connector 22 includes a 

plurality of fins 32 for axially locking each bottom connector against a snap ring 54, or an 

equivalent retainment mechanism to keep the charge holder 16 from sliding out of the 

bottom of carrier 12 as it is handled. (shown on Figure 1). The bottom connector 22 from 

a first gun assembly can accommodate or house an electrical connection through a 

bulkhead assembly 58 to the top connector 14 of a second or subsequent gun assembly, 

as seen for instance in Figure 19. The top and bottom connector, as well as the spacer, 

in an embodiment, are made of 15% glass fiber reinforced, injection molding PA6 grade 

material, commercially available from BASF under its ULTRAMID® brand, and can 

provide a positive snap connection for any configuration or reconfiguration. As better 

shown in Figure 5, a terminating means structure 34 is provided to facilitate terminating 

of the detonation cord. The snap ring 54 is preinstalled on the bottom of the carrier 12. 

The assembly can thus shoulder up to the snap ring 54 via the bottom connector fins 32. 

In an embodiment and as shown in Figures 6 to 10, each stackable charge holder 16 

has a plurality of projections 40 resting against an inner surface 13 or diameter of the 

gun carrier 12 {as shown in Figure 1) and thereby centralizing the shaped charge 

therewithin. A pair of the plurality of projections 42 may also be configured for capturing 

the detonation cord (not shown) traversing each stackable charge holder 16. The 

projections 42 are also used for centralizing the shaped charge within an inner surface of 

the gun carrier. 

In an embodiment, as shown in Figures 11 to 18, the top connector 14 includes at least 

one directional locking fin 46. Although the use of directional locking fins is described, 

other methods of directional locking may be used, in order to eliminate a top snap ring 

that would otherwise be used to lock the assembly. As better shown in Figure 19, the 

locking fins 46 are engageable with corresponding complementarily-shaped structures 

47 housed within the carrier 12, upon a rotation of the top connector 14, to lock the 

position of the top connector along the length of the carrier 12. 

In an embodiment, as better shown in Figure 19, the bottom connector 22 on one end 

and the top connector 14 on the other end abuts/connects to the bulkhead assembly 58 

for grounding the detonator 26 within the gun carrier 12, through grounding means, 

depicted herein as a tandem seal adapter 48 (see also Figures 25 and 26). The tandem 
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seal adapter 48 is configured to seal the inner components within the carrier 12 from the 

outside environment, using sealing means 60 (shown herein as o-rings). Thus, the 

tandem seal adapter 48 seals the gun assemblies from each other along with the 

bulkhead 58, and transmits a ground wire to the carrier 12. Hence, the top connector 14 

and bulkhead 58 accommodate electrical and ballistic transfer to the charges of the next 

gun assembly for as many gun assembly units as required, each gun assembly unit 

having all the components of a gun assembly. 

In an embodiment, the tandem seal adapter 48 is a two-part tandem seal adapter (not 

shown) that fully contains the bulkhead assembly 58 (comprised of multiple small parts 

as shown, for instance, in Fig. 19) and that is reversible such that it has no direction of 

installation. 

In an embodiment and as better shown in Figures 27-31 and 35A, the detonator 

assembly 26 includes a detonator head 100, a detonator body 102 and a plurality of 

detonator wires 104, including a through wire 106, a signal-in wire 108 and a ground 

wire 110. The through wire 106 traverses from the top to the bottom of the perforating 

gun system 10, making a connection at each charge holder 16. The detonator head 100 

further includes a through wire connector element 112 connected to the through wire 

106 (not shown), a ground contact element 114 for connecting the ground wire 110 to 

the tandem seal adapter (also not shown), through ground springs 116, and a bulkhead 

connector element 118 for connecting the signal-in wire 108 to the bulkhead assembly 

58 (also not shown). Different insulating elements 120A, 1208 are also provided in the 

detonator head 100 for the purpose of insulating the detonator head 100 and detonator 

wires 104 from surrounding components. As better shown in Figure 31, a crimp sleeve 

122 can be provided to cover the detonator head 100 and body 102, thus resulting in a 

more robust assembly. The above configuration allows the detonator to be installed with 

minimal tooling and wire connections. 

In an embodiment as shown in Figures 32, 33 and 358 illustrate a connection and 

grounding of the above-described detonator assembly 26 through the tandem seal 

adapter 48 and a pressure bulkhead 124. The bulkhead 124 includes spring connector 

end interfaces comprising contact pins 126A, 1268, linked to coil springs 128A, 1288. 

This dual spring pin connector assembly including the bulkhead 124 and coil springs 
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128A, 1288 is positioned within the tandem seal adapter 48 extending from a conductor 

slug 130 to the bulkhead connector element 118. The dual spring pin connector 

assembly is connected to the through wire 106 of the detonator assembly 26. 

In an embodiment and as better shown in Figures 11 to 18, the top connector 14 may 

have a split design to simplify manufacturing and aid in assembly. By "split design" what 

is meant is that the top connector 14 can be formed of two halves - a top half 15A and a 

bottom half 158. As better shown in Figures 15 or 18, the top connector 14 may also 

include a blind hole 47 to contain or house the detonation cord, thus eliminating the need 

for crimping the detonation cord during assembly. 

In an embodiment and as shown for example in Figures 4 to 18, the rotation coupling 30 

may either include a plurality of pins 50 (Figure 5) symmetrically arranged about a 

central axis of the rotation coupling 30, or a plurality of sockets 52 (Figure 4) 

symmetrically arranged about the central axis of the rotation coupling 30 and configured 

to engage the plurality of pins 50 of an adjacent rotation coupling 30. 

In another embodiment, the rotation coupling 30 may either include a polygon-shaped 

protrusion, or a polygon-shaped recess configured to engage the polygon-shaped 

protrusion of an adjacent rotation coupling. The polygon can be 12-sided for example for 

30 degree increments. 

In another embodiment of the invention, the top and bottom subs work with off the shelf 

running/setting tools as would be understood by one of ordinary skill in the art. 

In one embodiment and as shown in Figure 33, the top sub 72 facilitates use of an off 

the shelf quick change assembly 140 to enable electrical signals from the surface, as 

well as to adapt perforating gun system to mechanically run with conventional downhole 

equipment. The quick change assembly 140 may include a threaded adapter 143 to set 

an offset distance between an electrical connector 142 and the contact pin 1268 

extending from the bulkhead assembly 58. 

In one embodiment and as shown in Figure 34, the bottom sub 70 may be configured as 

a sealing plug shoot adapter (SPSA) to be used specifically with this embodiment of the 
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invention. The SPSA may receive an off the shelf quick change assembly 140 (not 

shown) and insulator 150 that communicates with a firing head threaded below it (not 

shown). A setting tool (not shown) may run on the bottom side of the perforating gun. 

In an embodiment, final assembly of the tool string requires only two pipe wrenches. No 

tools are required to install the detonator or any electrical connections. 

An object of the invention is to also provide a perforation gun system kit having the basic 

component parts described above and capable of being assembled within an outer gun 

carrier. 

The invention also provides a method for assembling a perforation gun system, to which 

a certain number of optional steps may be provided. The steps for assembling the gun 

system for transport include the steps of: 

(a) providing a perforation gun system kit having component parts capable of 

being assembled within an outer gun carrier (element 12 in Figures 1, 21 and 22), 

the kit comprising a combination of: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped 

charge within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable 

charge holder; 

-at least one bottom connector adapted for terminating the detonation 

cord in the gun system and adapted for doubling as a spacer for spacing a 

plurality of stackable charge holders; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder 

and at least one bottom connector comprise a coupling having a plurality 

of rotational degrees of freedom for providing a selectable rotation 

between each of the top connector, at least one stackable charge holder 

and at least one bottom connector; 

(b) assembling a plurality of the stackable charge holders in a predetermined 

phase to form a first gun assembly; 

(c) running the detonation cord into a bottommost bottom connector; 
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(d) assembling the bottommost bottom connector onto the assembled plurality of 

stackable charge holders; 

(e) running connecting wire between the bottommost bottom connector and the 

top connector; 

(f) clicking the detonation cord into capturing projections provided in each of the 

charge holders; 

(g) running the detonation cord into the top connector; 

(h) cutting the detonator cord, if the detonator cord is not precut a predetermined 

length; and 

(i) installing charges into each of the charge holders. 

In an embodiment, the method further includes, prior to transport, the steps of: 

0) pushing assembled components together to engage all pin connections 

therebetween; and 

(k) carrying out a continuity test to ensure complete connectivity of the detonating 

chord. 

In an embodiment, on location, to complete the assembly, the method further comprises 

the steps of 

(I) threading on the previously assembled components a bottom sub (element 70 

on Figures 1 and 20); 

(m) installing and connecting the detonator; 

(n) pushing in a tandem seal adapter with o-rings onto the first gun assembly; 

(o) pushing in a bulkhead (element 58 in Figure 19) onto the tandem seal 

adapter, if the bulkhead and the tandem seal adapter are not pre-assembled; 

(p) threading a subsequent gun assembly onto the first gun assembly or 

threading a top sub (element 72 in Figures 1, 23 and 24) onto a topmost 

assembled gun assembly, for connection to a quick change assembly. 

Of course, the scope of the invention should not be limited by the various embodiments 

set forth herein, but should be given the broadest interpretation consistent with the 

description as a whole. The components and methods described and illustrated are not 

limited to the specific embodiments described herein, but rather, features illustrated or 

described as part of one embodiment can be used on or in conjunction with other 
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embodiments to yield yet a further embodiment. Further, steps described in the method 

may be utilized independently and separately from other steps described herein. 

Numerous modifications and variations could be made to the above-described 

embodiments without departing from the scope of the invention and claims, as apparent 

to a person skilled in the art. 

In this specification and the claims that follow, reference will be made to a number of terms 

that have the following meanings. The singular forms "a," "an" and "the" include plural 

referents unless the context clearly dictates otherwise. Further, reference to "top," 

"bottom," "front," "rear," and the like are made merely to differentiate parts and are not 

necessarily determinative of direction. Similarly, terms such as "first," "second," etc. are 

used to identify one element from another, and unless otherwise specified are not meant 

to refer to a particular order or number of elements. 

As used herein, the terms "may" and "may be" indicate a possibility of an occurrence 

within a set of circumstances; a possession of a specified property, characteristic or 

function; and/or qualify another verb by expressing one or more of an ability, capability, 

or possibility associated with the qualified verb. Accordingly, usage of "may" and "may 

be" indicates that a modified term is apparently appropriate, capable, or suitable for an 

indicated capacity, function, or usage, while taking into account that in some 

circumstances the modified term may sometimes not be appropriate, capable, or 

suitable. For example, in some circumstances an event or capacity can be expected, 

while in other circumstances the event or capacity cannot occur--this distinction is 

captured by the terms "may" and "may be." 

As used in the claims, the word "comprises" and its grammatical variants logically also 

subtend and include phrases of varying and differing extent such as for example, but not 

limited thereto, "consisting essentially of' and "consisting of." 

Advances in science and technology may make equivalents and substitutions possible 

that are not now contemplated by reason of the imprecision of language; these 

variations should be covered by the appended claims. This written description uses 

examples to disclose the invention, including the best mode, and also to enable any 

person of ordinary skill in the art to practice the invention, including making and using 
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any devices or systems and performing any incorporated methods. The patentable 

scope of the invention is defined by the claims, and may include other examples that 

occur to those of ordinary skill in the art. Such other examples are intended to be within 

the scope of the claims if they have structural elements that do not differ from the literal 

language of the claims, or if they include equivalent structural elements with insubstantial 

differences from the literal languages of the claims. 
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CLAIMS 

1. A perforation gun system having an outer gun carrier and comprising: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped charge 

within the gun carrier; 

-a detonation cord connected to the top connector and to each stackable charge 

holder; 

-at least one bottom connector for terminating the detonation cord in the gun 

system; and 

-a detonator energetically coupled to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one 

bottom connector comprise a rotation coupling for providing a selectable clocking 

rotation between each of the top connector, at least one stackable charge holder and at 

least one bottom connector. 

2. The perforation gun system according to claim 1, wherein the at least one bottom 

connector doubles as a spacer for spacing a plurality of stackable charge holders. 

3. The perforation gun system according to claim 2, wherein the at least one bottom 

connector doubles as a metric-dimensioned spacer. 

4. The perforation gun system according to claim 2, wherein the at least one bottom 

connector doubles as an imperial-dimensioned spacer. 

5. The perforation gun system according to any one of claims 1 to 4, wherein the 

top connector provides energetic coupling between the detonator and the detonating 

cord. 

6. The perforation gun system according to any one of claims 1 to 5, wherein the 

detonator is a wireless push-in detonator with spring loaded connectors. 
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7. The perforation gun system according to any one of claims 1 to 6, wherein each 

of the top connector, the at least one stackable charge holder and the at least one 

bottom connector are configured to receive electrical connections therethrough. 

8. The perforation gun system according to claim 7, wherein the electrical 

connections between the top connector, the at least one charge holder, the at least one 

bottom connector and the detonator are spring-loaded quick connections. 

9. The perforation gun system according to any one of claims 1 to 8, wherein each 

bottom connector comprises a plurality of fins for axially locking each bottom connector 

to a snap ring. 

10. The perforation gun system according to any one of claims 1 to 9, wherein each 

stackable charge holder comprises a plurality of projections resting against an inner 

surface of the gun carrier and thereby centralizing the shaped charge therewithin. 

11. The perforation gun system according to claim 10, wherein a pair of the plurality 

of projections is configured for capturing the detonation cord traversing each stackable 

charge holder. 

12. The perforation gun system according to any one of claims 1 to 11, wherein the 

top connector comprises at least one directional axial locking fin. 

13. The perforation gun system according to any one of claims 1 to 12, wherein the 

top connector comprises a tandem seal adapter for grounding the detonator to the gun 

carrier. 

14. The perforation gun system according to any one of claims 1 to 13, wherein the 

top connector comprises a blind hole for containing the detonation cord. 

15. The perforation gun system according to any one of claims 1 to 14, wherein the 

top connector is formed by assembling first and second halves of an unassembled top 

connector. 
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16. The perforation gun system according to any one of claims 1 to 15, wherein the 

rotation coupling is selected from the group comprising a plurality of pins symmetrically 

arranged about a central axis of the rotation coupling, and a plurality of sockets 

symmetrically arranged about the central axis of the rotation coupling and configured to 

engage the plurality of pins of an adjacent rotation coupling. 

17. The perforation gun system according to any one of claims 1 to 15, wherein the 

rotation coupling is selected from the group comprising a polygon-shaped protrusion, 

and a polygon-shaped recess configured to engage the polygon-shaped protrusion of an 

adjacent rotation coupling. 

18. The perforation gun system according to any one of claims 1 to 17, further 

comprising a material overmolded over wiring and connectors of the top connector, the 

at least one charge holder, and the at least one bottom connector. 

19. A perforation gun system kit having component parts capable of being assembled 

within an outer gun carrier, the kit comprising a combination of: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped charge 

within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable 

charge holder; 

-at least one bottom connector adapted for terminating the detonation cord in the 

gun system; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one 

bottom connector comprise a coupling having a plurality of rotational degrees of freedom 

for providing a selectable rotation between each of the top connector, at least one 

stackable charge holder and at least one bottom connector. 

20. A method for assembling a perforation gun system, comprising the steps of: 

(a) providing a perforation gun system kit having component parts capable of 

being assembled within an outer gun carrier, the kit comprising a combination of: 

-a top connector; 
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-at least one stackable charge holder for centralizing a single shaped 

charge within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable 

charge holder; 

-at least one bottom connector adapted for terminating the detonation 

cord in the gun system and adapted for doubling as a spacer for spacing a 

plurality of stackable charge holders; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder 

and at least one bottom connector comprise a coupling having a plurality 

of rotational degrees of freedom for providing a selectable rotation 

between each of the top connector, at least one stackable charge holder 

and at least one bottom connector; 

(b) assembling a plurality of the stackable charge holders in a predetermined 

phase to form a first gun assembly; 

(c) running the detonation cord into a bottommost bottom connector; 

(d) assembling the bottommost bottom connector onto the assembled plurality of 

stackable charge holders; 

(e) running connecting wire between the bottommost bottom connector and the 

top connector; 

(f) clicking the detonation cord into capturing projections provided in each of the 

charge holders; 

(g) running the detonation cord into the top connector; 

(h) cutting the detonator cord, if the detonator cord is not precut a predetermined 

length; and 

(i) installing charges into each of the charge holders. 

21. The method according to claim 20, further comprising the steps of: 

0) pushing assembled components together to engage all pin connections 

therebetween; and 

(k) carrying out a continuity test. 
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22. The method according to claim 21, further comprising the steps of: 

(I) threading on the previously assembled components a bottom sub; 

(m) installing and connecting the detonator; 

(n) pushing in a tandem sub with o-rings onto the first gun assembly; 

(o) pushing in a bulkhead onto the tandem sub, if the bulkhead and the tandem 

seal adapter are not pre-assembled; 

(p) threading a subsequent gun assembly onto the first gun assembly or 

threading a top sub onto a topmost assembled gun assembly. 

23. A top connector for a perforation gun system comprising: 

-a coupler for providing energetic coupling between a detonator and a detonating 

cord; 

-at least one directional locking fin for locking the top connector within a gun 

carrier; 

-a rotation coupling for providing a selectable clocking rotation between the top 

connector, and a charge holder 

wherein the top connector is configured to receive electrical connections therethrough. 

24. A stackable charge holder for a perforation gun system having an outer gun 

carrier, the charge holder comprising: 

-a charge receiving structure for receiving a single shaped charge; 

-a plurality of projections for centralizing the shaped charge within the gun carrier; 

and 

-at least one rotation coupling for providing a selectable clocking rotation between 

the charge holder and an adjacent component in the perforation gun system; 

wherein a pair of the plurality of projections is configured for capturing a detonation cord 

traversing the charge holder. 

25. The stackable charge holder according to claim 24, wherein the at least one 

rotation coupling is selected from the group comprising a plurality of pins symmetrically 

arranged about a central axis of the rotation coupling, and a plurality of sockets 

symmetrically arranged about the central axis of the rotation coupling and configured to 

engage the plurality of pins. 
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26. A bottom connector for a perforation gun system comprising: 

-a terminating structure arranged for terminating a detonation cord in the gun 

system; 

-a plurality of wings for axially locking the bottom connector to a snap ring. 

-a rotation coupling for providing a selectable clocking rotation between the 

bottom connector and a charge holder; 

wherein the rotation coupling is arranged such that bottom connector doubles as a 

spacer for spacing a plurality of stackable charge holders. 
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DEVICE AND METHOD FOR POSITIONING A DETONATOR 

WITHIN A PERFORATING GUN ASSEMBLY 

Field 

[0001] A device and method for positioning a detonator within a perforating gun 

assembly is generally described. 

Background 

[0002] Hydrocarbons, such as fossil fuels (e.g. oil) and natural gas, are extracted 

from underground wellbores extending deeply below the surface using complex 

machinery and explosive devices. Once the wellbore is established by placement 

of cases after drilling, a perforating gun assembly, or train or string of multiple 

perforating gun assemblies, are lowered into the wellbore, and positioned 

adjacent one or more hydrocarbon reservoirs in underground formations. The 

perforating gun has explosive charges, typically shaped, hollow or projectile 

charges, which are ignited to create holes in the casing and to blast through the 

formation so that the hydrocarbons can flow through the casing. Once the 

perforating gun(s) is properly positioned, a surface signal actuates an ignition of 

a fuse, which in turn initiates a detonating cord, which detonates the shaped 

charges to penetrate/perforate the casing and thereby allow formation fluids to 

flow through the perforations thus formed and into a production string. The 

surface signal typically travels from the surface along electrical wires that run 

from the surface to one or more detonators positioned within the perforating gun 

assembly. 

[0003] Assembly of a perforating gun requires assembly of multiple parts, which 

typically include at least the following components: a housing or outer gun barrel 

within which is positioned an electrical wire for communicating from the surface 

to initiate ignition, a percussion initiator and/or a detonator, a detonating cord, 

one or more charges which are held in an inner tube, strip or carrying device and, 

where necessary, one or more boosters. Assembly typically includes threaded 
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insertion of one component into another by screwing or twisting the components 

into place, optionally by use of a tandem adapter. Since the electrical wire must 

extend through much of the perforating gun assembly, it is easily twisted and 

crimped during assembly. In addition, when a wired detonator is used it must be 

manually connected to the electrical wire, which has lead to multiple problems. 

Due to the rotating assembly of parts, the wires can become torn, twisted and/or 

crimped/nicked, the wires may be inadvertently disconnected, or even mis­

connected in error during assembly, not to mention the safety issues associated 

with physically and manually wiring live explosives. 

[0004] According to the prior art and as shown in Fig. 1, the wired detonator 60 

has typically been configured such that wires must be physically, manually 

connected upon configuration of the perforating gun assembly. As shown herein, 

the wired detonator 60 typically has three (or more or less) wires, which require 

manual, physical connection once the wired detonator is placed into the 

perforating gun assembly. For detonators with a wired integrated switch for 

selective perforating, the wires typically include at least a signal-in wire 61, a 

signal-out wire 62 and a ground wire 63. In a typical manual, physical connection, 

the wires extending along the perforating gun are matched to the wires of the 

detonator, and an inner metallic portion of one wire is twisted together with an 

inner metallic portion of the matched wire using an electrical connector cap or 

wire nut or a scotch-lock type connector. 

[0005] What is needed is a detonator positioning device capable of positioning a 

wireless detonator including a spring-contact, single wire (not two or more wires 

as described above) connection within a perforating gun assembly, particularly a 

typical perforating gun assembly that has traditionally used a fully-wired 

detonator. 
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Brief Description 

[0006] An embodiment provides a detonator positioning device for positioning a 

detonator in a perforating gun assembly. In an embodiment, the detonator 

positioning device is formed of a multi-part cylindrical body. 

[0007] Another embodiment provides a perforating gun assembly including the 

detonator positioning device for positioning a wireless detonator. 

[0008] Another embodiment provides a method of assembling the perforating gun 

assembly including a detonator positioning device and a detonator. 

Brief Description of the Figures 

[0009] A more particular description will be rendered by reference to specific 

embodiments thereof that are illustrated in the appended drawings. 

Understanding that these drawings depict only typical embodiments and are not 

therefore to be considered to be limiting of its scope, exemplary embodiments 

will be described and explained with additional specificity and detail through the 

use of the accompanying drawings in which: 

[001 O] Fig. 1 is a perspective view of a wired detonator according to the prior art; 

[0011] Fig. 2 is a cross-sectional side view of a wireless detonator useful with a 

detonator positioning device according to an embodiment; 

[0012] Fig. 3 is a perspective view of the detonator according to Fig. 2; 

[0013] Fig. 4 is a partial semi-cross-sectional side perspective view of a 

perforating gun assembly including the detonator of Figs. 2-3 seated within a 

detonator positioning device in which the detonator positioning device includes a 

multi-part cylindrical body according to an embodiment; 

[0014] Fig. 5 is a cross-sectional side view of the detonator positioning device 

formed as a unitary member according to an embodiment; 
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[0015] Fig. 6 is a perspective view of the detonator positioning device including a 

multi-part cylindrical body of Fig. 4 according to an embodiment; 

[0016] Fig. 7 is a perspective view of one part of the detonator positioning device 

of Fig. 6 positioned within an end plate according to an embodiment; 

[0017] Fig. 8 is a forward end perspective view of the detonator positioning 

device according to an embodiment; 

[0018] Fig. 9 is another perspective view of the detonator positioning device tilted 

at an angle from Fig. 8 according to an embodiment; 

[0019] Fig. 10 is a partial cross-sectional view of another embodiment of the 

detonator positioning device assembly within a perforating gun assembly; and 

[0020] Fig. 11 is a perspective view of a ground rib according an embodiment. 

[0021] Various features, aspects, and advantages of the embodiments will 

become more apparent from the following detailed description, along with the 

accompanying figures in which like numerals represent like components 

throughout the figures and text. The various described features are not 

necessarily drawn to scale, but are drawn to emphasize specific features relevant 

to embodiments. 

Detailed Description 

[0022] Reference will now be made in detail to various embodiments. Each 

example is provided by way of explanation, and is not meant as a limitation and 

does not constitute a definition of all possible embodiments. 

[0023] A detonator is provided that is capable of being positioned or placed into a 

perforating gun assembly with minimal effort by means of placement/positioning 

within a detonator positioning device according to an aspect. In an embodiment, 

the detonator positioning device includes a detonator positioned within the 

detonator positioning device, wherein the detonator electrically contactably forms 

an electrical connection with minimal need to manually and physically connect, 
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cut or crimp multiple wires as required in a fully wired electrical connection. Such 

a wireless detonator has been generally described in commonly assigned DE 

Application No. 102013109227.6 filed August 26, 2013, which is incorporated 

herein by reference in its entirety. In other words, the electrical connection is 

made only by making electrical contact with electrically contactable components 

as described in greater detail hereinbelow ... that is by merely physically touching. 

Thus, as used herein, the term "wireless" means that the detonator itself is not 

manually, physically connected within the perforating gun assembly as has been 

traditionally done with wired connections, but rather merely makes electrical 

contact through various components as described herein to form the electrical 

connections. Thus, the signal is not being wirelessly transmitted, but is rather 

being relayed through electrical cables/wiring within the perforating gun assembly 

through the electrical contacts. In particular, the electrical connection is made 

through contact between a line-in contact-initiating pin 38 and a line-in portion 20 

as described in greater detail below. 

[0024] Now referring to Figs. 2 and 3 such a detonator 10 incudes a detonator 

shell 12 and a detonator head 18 and is configured for being electrically 

contactably received within a perforating gun assembly 40 (see, for instance, Fig. 

4) without using a wired electrical connection directly to the detonator. Rather, a 

single line-out wire (not shown) is connected to the detonator positioning 

assembly as described in more detail hereinbelow. 

[0025] Only a portion of the perforating gun assembly 40 is depicted herein, 

including a perforating gun body or barrel or carrier or housing 42 for housing the 

various components of the assembly. Also shown is a distal end of a typical 

tandem seal adapter or tandem sub 44, in which a bulkhead assembly 46 is 

shown assembled within the perforating gun assembly 40. The tandem sub 44 is 

configured to seal inner components within the perforating gun housing 42 from 

the outside environment using sealing means. The tandem seal adapter 44 seals 
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adjacent perforating gun assemblies (not shown) from each other, and houses 

the bulkhead assembly 46. 

[0026] The bulkhead assembly 46 functions to relay a line-in contact-initiating pin 

38 for wirelessly electrically contacting a line-in portion 20 of the detonator head 

18 as described in greater detail hereinbelow. As shown in Fig. 4, for instance, 

bulkhead wires 48 are depicted with a coating or insulating member, typically 

using heat shrinking, over the wires 48 for supplying current to the bulkhead 

assembly 46. With reference to Figs. 4 and 10, a bulkhead retaining mechanism 

49 is provided to secure the bulkhead assembly 46 within the tandem sub 44. In 

the embodiment of Fig. 4, the retaining mechanism 49 abuts the end of the 

bulkhead assembly 46 from which the line-in contact-initiating pin 38 extends, 

while in the embodiment depicted in Fig. 10, the retaining mechanism 49 abuts 

the opposite end of the bulkhead assembly 46. 

[0027] The detonator shell 12 of the detonator 10 useful herein is configured as a 

housing or casing 11, typically a metallic housing, which houses at least a 

detonator head plug 14, a fuse head 15, an electronic circuit board 16 and 

explosive components. The fuse head 15 could be any device capable of 

converting an electric signal into an explosion. As shown in Fig. 2, the detonator 

shell 12 is shaped as a hollow cylinder. The electronic circuit board 16 is 

connected to the fuse head 15 and is configured to allow for selective detonation 

of the detonator 10. The electronic circuit board 16 is configured to wirelessly 

and selectively receive an ignition signal I, (typically a digital code uniquely 

configured for a specific detonator), to fire the perforating gun assembly 40. By 

"selective" what is meant is that the detonator is configured to receive one or 

more specific digital sequence(s), which differs from a digital sequence that might 

be used to arm and/or detonate another detonator in a different, adjacent 

perforating gun assembly, for instance, a train of perforating gun assemblies. So, 

detonation of the various assemblies does not necessarily have to occur in a 
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specified sequence. Any specific assembly can be selectively detonated. In an 

embodiment, the detonation occurs in a bottom-up sequence. 

[0028] The detonator head 18 extends from one end of the detonator shell 12, 

and includes more than one electrical contacting component including an 

electrically contactable line-in portion 20 and an electrically contactable line-out 

portion 22. According to one embodiment, the detonator head 18 may also 

include an electrically contactable ground portion 13 (not shown). In an 

embodiment, the detonator head 18 may be disk-shaped. In another 

embodiment, at least a portion of the detonator housing 11 is configured as the 

ground portion 13. The line-in portion 20, the line-out portion 22 and the ground 

portion 13 are configured to replace the wired connection of the prior art wired 

detonator 60 and to complete the electrical connection merely by contact with 

other electrical contacting components. In this way, the line-in portion 20 of the 

detonator 10 replaces the signal-in wire 61 of the wired detonator 60, the line-out 

portion 22 replaces the signal-out wire 60 and the ground portion 13 replaces the 

ground wire 63. Thus, when placed into a detonator positioning device 100 (see, 

for instance, Fig. 4) as discussed in greater detail below, the line-in portion 20, 

the line-out portion 22 and the ground portion 13 make an electrical connection 

by merely making contact with corresponding electrical contacting components 

(also as discussed in greater detail below). That is, the detonator 10 is wirelessly 

connectable only by making and maintaining electrical contact of the electrical 

contacting components to replace the wired electrical connection and without 

using a wired electrical connection. 

[0029] The detonator head 18 also includes an insulator 24, which is positioned 

between the line-in portion 20 and the line-out portion 22. The insulator 24 

functions to electrically isolate the line-in portion 20 from the line-out portion 22. 

Insulation may also be positioned between other lines of the detonator head. As 

discussed above and in an embodiment, it is possible for all of the contacts to be 

configured as part of the detonator head 18 (not shown), as found, for instance, 
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in a banana connector used in a headphone wire assembly in which the contacts 

are stacked longitudinally along a central axis of the connector, with the 

insulating portion situated between them. 

[0030] In an embodiment, a capacitor 17 is positioned or otherwise assembled as 

part of the electronic circuit board 16. The capacitor 17 is configured to be 

discharged to initiate the detonator 10 upon receipt of a digital firing sequence via 

the ignition signal I, the ignition signal being electrically relayed directly through 

the line-in portion 20 and the line-out portion 22 of the detonator head 18. In a 

typical arrangement, a first digital code is transmitted down-hole to and received 

by the electronic circuit board. Once it is confirmed that the first digital code is the 

correct code for that specific detonator, an electronic gate is closed and the 

capacitor is charged. Then, as a safety feature, a second digital code is 

transmitted to and received by the electronic circuit board. The second digital 

code, which is also confirmed as the proper code for the particular detonator, 

closes a second gate, which in turn discharges the capacitor via the fuse head to 

initiate the detonation. 

[0031] In an embodiment, the detonator 10 may be fluid disabled. "Fluid disabled" 

means that if the perforating gun has a leak and fluid enters the gun system then 

the detonator is disabled by the presence of the fluid and hence the explosive 

train is broken. This prevents a perforating gun from splitting open inside a well if 

it has a leak and plugging the wellbore, as the hardware would burst open. In an 

embodiment, the detonator 10 is a selective fluid disabled electronic (SFDE) 

detonator. 

[0032] The detonator 10 according to an embodiment can be either an electric or 

an electronic detonator. In an electric detonator, a direct wire from the surface is 

electrically contactingly connected to the detonator and power is increased to 

directly initiate the fuse head. In an electronic detonator, circuitry of the electronic 

circuit board within the detonator is used to initiate the fuse head. 

8 

Hunting Titan, Inc. 
Ex. 1008 

Pg. 386



WO 2015/134719 PCT/US2015/018906 

[0033] The detonator 10 may be immune to stray current or voltage and/or 

radiofrequency (RF) signals to avoid inadvertent firing of the perforating gun. 

Thus, the assembly is provided with means for ensuring immunity to stray current 

or voltage and/or RF signals, such that the detonator 10 is not initiated through 

random radio frequency signals, stray voltage or stray current. In other words, 

the detonator 10 is configured to avoid unintended initiation. 

[0034] The detonator 10 is configured to be electrically contactingly received 

within the detonator positioning device 100, which is seated or positioned within 

the perforating gun assembly 40, without using a wired electrical connection to 

the detonator 10 itself, as shown in Figs. 4, 5, 7-9 and 10. 

[0035] In an embodiment and as shown in Figs. 4, 6 and 7, the detonator 

positioning device 100 includes a cylindrical body 11 O' depicted as a multi-part 

member, that is a body that is formed using a plurality of parts or sections, which 

may facilitate ease of assembly. With reference to the embodiment of Fig. 5, the 

cylindrical body 110 may also be provided as an unitary body, one that is formed 

as a whole, for instance by machining or molding processes known by those of 

ordinary skill in the art. As used herein, the prime symbol ' in the various figures 

designates the difference between embodiments of the unitary body (no prime 

used) as compared to features of the multi-part body (prime used), and will not 

generally be used in the description. As an example, with reference to a central 

bore 130, the central bore will be depicted as central bore 130' in the 

embodiment wherein multiple parts are used to form the body 11 O', while the 

central bore 130 (without the prime) will be used to depict the bore of the unitary 

body 100. In an embodiment and with reference to, for instance, Fig. 7, one or 

more passages 102 are provided in the closed end of the cylindrical body 110 to 

accommodate passage of a detonating cord (not shown) positioned within the 

detonator positioning device 100. 

[0036] With reference again in particular to Figs. 4-9, the cylindrical body 110 

includes an open end 113, a closed end 114, and a central bore 130 adapted for 
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receiving the detonator 10. The cylindrical body 110 also includes a plurality of 

portions, including at least a first portion 120 and a second portion 122, and in an 

embodiment a third portion 124, which will be discussed in greater detail below. 

The central bore 130 extends along at least some of a length of the cylindrical 

body 110, and typically includes an enlarged bore portion 132 adjacent the open 

end 113 of the cylindrical body 110. The enlarged bore portion 132 is adapted to 

receive the head 18 portion of the detonator 10, while the central bore 130 is 

adapted to receive the housing 11 portion of the detonator 10. In an embodiment, 

the enlarged bore portion 132 is positioned within the first portion 120 of the 

cylindrical body 110 and the central bore 130 extends along a majority of the 

length of the cylindrical body 110. In an embodiment, the enlarged bore portion 

132 and the detonator head 18 are complementarily sized and shaped to receive 

and seat/be received and seated, respectively, in at least a semi-fixed position 

within the detonator positioning device 100. 

[0037] In an embodiment, a plurality of arms 150 extend toward the open end 

113 of the cylindrical body 110 and at least partially enclose the enlarged bore 

portion 132 of the central bore 130. In this way, each of the plurality of arms 150 

is adapted to retain, hold or otherwise embrace the detonator head 18 portion of 

the detonator 10 when the detonator 10 is positioned with in the enlarged bore 

portion 132 of the central bore 130. Typically, the arms 150 are made of a 

flexible and resilient material that is capable of being bent or otherwise moved 

circumferentially outward, yet return to their original position once the movement 

force has been removed, (e.g. once the detonator is positioned within the 

detonator positioning device 100). Thus, the arms 150 will enclose and typically 

contact at least a peripheral surface of the head 18 of the detonator 10. Although 

the plurality of arms 150 are depicted as having four arms, it would be 

understood that more or less arms may be sufficient to perform the stated 

function, i.e., to retain the detonator head. For instance, the plurality of arms 150 

could include 2, 3, 4, 5, 6, 7, 8 or more arms. As shown in Figs. 4-9 and in an 
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embodiment, the arms may include a retainer 152 positioned at a distal end of 

the arms to assist in retaining and maintaining the head 18 of the detonator 10 

within the detonator positioning device 100. As shown herein, the detonator 

head 18 is slidably received within the enlarged bore portion 132, meaning the 

detonator head 18 is capable of sliding along at least a portion of the length of 

the enlarged bore portion 132 created by the arms 150. In an embodiment, the 

plurality of arms 150 form at least a portion of a forward end 121 of the first 

portion 120 of the cylindrical body 110. 

[0038] Although not shown, it is possible to provide a window or opening in the 

cylindrical body 110 of the detonator positioning device 100 to facilitate visual 

verification of proper seating of the detonating cord (not shown), once the 

detonating cord has been connected to the assembly through the passage 102. 

[0039] Turning to the other end of the detonator positioning device 100, a plurality 

of legs 140 are adapted to assist in positioning the device 100 within the 

perforating gun assembly 40. In the embodiment shown in Figs. 4-8, the plurality 

of legs 140 extend from the cylindrical body 110 toward the closed end 114 of the 

cylindrical body 110. Similar to the arms 150, the legs 140 may be made from a 

resilient material, and typically include protrusions 142 at the distal ends thereof 

adapted for positioning and holding the device 100 in place. In an embodiment, 

each protrusion 142 extends away from the cylindrical body 110. 

[0040] Although the plurality of legs 140 are depicted as having four legs, it would 

be understood that more or less legs may be sufficient to perform the stated 

function, i.e., to position the detonator positioning device within a perforating gun 

assembly. For instance, the plurality of legs 140 could comprise 3, 4, 5, 6, 7, 8 or 

more legs. Having more legs (or arms as referenced above) means each 

individual leg/arm is ultimately thinner than if fewer legs/arms are used. 

Similarly, thinner legs/arms means the individual legs/arms are less rigid, so 

there will ultimately be a trade-off in number of legs/arms selected between 

rigidity and/or flexibility of the detonator positioning device and the ability to 
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stabilize the detonator positioning device within the perforating gun assembly 

and/or retain the detonator head, as the case may be. 

[0041] Further, in an embodiment, each of the plurality of arms 150 and the 

plurality of legs 140 are adapted to provide a snap fit upon insertion of the 

detonator 10 within the central bore 130 and insertion of the cylindrical body 110 

within the perforating gun assembly 40. 

[0042] As mentioned above, a third portion 124 may also be formed as a portion 

of the cylindrical body 110. As shown in Figs. 4-9 and in an embodiment, the 

third portion 124 is formed integrally as part of the second portion 122, while it is 

contemplated that the third portion 124 could be formed as a separate unit that is 

attached to the cylindrically body 110. The third portion 124 has a forward face 

125 and a rearward face 126, and as shown in this embodiment, the plurality of 

legs 140 extend from the rearward face 126 of the third portion 124. As depicted 

herein, the third portion 124, extends circumferentially from an outer surface 123 

of the second portion 122 and the third portion 124 is discontinuous about the 

outer surface 123 of the second portion 122 of the cylindrical body 110, thus 

forming a plurality of sections 127. Such an arrangement typically minimized 

overall weight and associated costs with fabricating the unit, while maintaining 

sufficient structural integrity to perform the stated functions. Further as depicted 

in this embodiment, the third portion 124 includes a circumferentially-extending 

lip 128 at a distal end 129 of the third portion 124. In this arrangement, the distal 

end 129 is positioned opposite the plurality of legs 140. The lip 128 is further 

adapted for positioning the detonator positioning device 100 by working in 

concert with the plurality of legs 140 to hold the detonator positioning device 100 

in place within the perforating gun assembly 40. 

[0043] As stated above, the central bore 130 is adapted to receive and retain the 

detonator 10, wherein the central bore 130 extends from the open end 113 to the 

closed end 114 of the cylindrical body 110, and the enlarged bore portion 132 is 

positioned adjacent the open end 113. Thus, when the detonator 10 is 
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positioned within the central bore 110 of the detonator positioning device 100, the 

detonator housing 11 extends along a length of the central bore 130, while the 

detonator head 18 is received within the enlarged bore portion 132. 

[0044] In an embodiment, a line-out connector biasing member 25 is positioned 

or otherwise situated within the central bore 130 of the cylindrical body 110, at a 

base 134 of the enlarged bore portion 132, while a ground connector biasing 

member 28 is positioned or otherwise situated within the central bore 130 of the 

cylindrical body 110, at a base 136 of the central bore 130. Thus, the ground 

connector biasing member 28 is positioned within the central bore 130 between 

the detonator housing 11 of the detonator 10 and the closed end 114 of the 

cylindrical body 110. In addition, a terminal 26 is typically positioned adjacent the 

line-out connector biasing member 25. 

[0045] In an embodiment, the terminal 26 is formed as a semi-round metallic 

material, with a slotted nipple 27 extending from an outer circumferential surface 

of the terminal 26. The slotted nipple 27 is adapted for connection to the single 

electrical line-out wire needed to complete the electrical connection for this 

assembly (not shown). Although a slotted nipple 27 is depicted, it will be 

understood by those of ordinary skill in the art that other mechanisms may be 

provided to create the electrical connection between the single wire and the 

terminal 26. 

[0046] The line-out connector biasing member 25 and the ground connector 

biasing member 28 may be formed from a spring-like material for assisting in 

maintenance of physical and electrical contact between the line-in contact­

initiating pin 38 extending from the bulkhead assembly 46, and may also be 

formed of materials suitable to facilitate electrical connectivity. Typically, these 

components are also meta II ic, that is to say they are formed from an electrically 

conductive metal material. 
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[0047] Once received within the central bore 130, therefore, the detonator 10 is 

electrically contactingly connected to the terminal 26 that is positioned between 

the line-out portion 22 of the detonating head 18 of the detonator 10 and the line­

out connector biasing member 25. Thus, once the detonator 10 is positioned 

within the central bore 130, and the line-in contact-initiating pin 38 of the 

bulkhead assembly 46 makes contact with, and thus electrically contactably 

connects to the line-in portion 20 of the detonator head 18. The line-out 

connector biasing member 25 will thus compress, causing the line-out portion 22 

of the detonator head 18 to electrically contactably connect with the terminal 26. 

The grounding connection will be discussed in more detail hereinbelow. 

[0048] With reference to the closed end 114 of the detonator positioning device 

100 and in an embodiment, a grounding strip or wire 29 is provided for 

completing the electrical connection and is also typically formed from an 

electrically conductive metal material. In an embodiment, the grounding strip 29 

is embedded in the closed end 114 of the cylindrical body 110. As shown in the 

embodiment of Figs. 4-7, the grounding strip 29 extends from one side of the 

cylindrical body 110 through to the opposite side of the cylindrical body 110 in a 

way that a central portion of the grounding strip 29 is positioned adjacent one 

end of the ground connector biasing member 28, opposite from the housing 11 of 

the detonator 10. Thus, the ends of the grounding strip 29 extend beyond the 

outer surface of the cylindrical body 110. When the detonator 10 is positioned 

within the central bore 130 of the detonator positioning device 100, and the 

detonator 10 is compressed by the contact of the bulkhead assembly 44, the 

ground connector biasing member 28 compresses and electrically contactably 

connects the ground portion 13 of the housing 11 with the ground connector 

biasing member 28 and the grounding strip 29, which completes a ground loop 

via connection with the perforating gun housing 42. As shown in Fig. 4, the 

grounding strip is deformed upon insertion of the detonator positioning device 
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100 into an end plate 180, the entire assembly of which is inserted within the 

perforating gun body 42, thus completing the ground loop/connection. 

[0049] As mentioned above, and with particular reference to Figs. 4, 6 and 7, the 

cylindrical body 110 may be formed as a multi-part cylindrical body 11 O' including 

at least a first part 111 and a second part 112. As shown herein, the first part 

111 of the cylindrical body 110 can be removably connected, (or otherwise 

joined, fastened, united) to the second part 112 of the cylindrical body 11 O' to 

form an assembled cylindrical body 109. In this way, each of the first part 111 

and the second part 112 include at least a first portion 120' and a second portion 

122', the assembled cylindrical body 109 comprising an open end 113', a closed 

end 114', and a central bore 130' adapted for receiving the detonator 10, the 

central bore 130' extending along at least some of a length of the assembled 

cylindrical body 109, the central bore 130' including an enlarged bore portion 

132' adjacent the open end 113' of the assembled cylindrical body 109. In this 

embodiment, a plurality of arms 150' extend toward the open end 113' of the 

assembled cylindrical body 109 and at least partially enclose the enlarged bore 

portion 132' of the central bore 130'. Further, each of the plurality of arms 150' 

include a retainer 152' adapted to retain the detonator head 18 of the detonator 

10 positioned within the enlarged bore portion 132' of the central bore 130'. In an 

embodiment, a plurality of legs 140' extend from the assembled cylindrical body 

109 and toward the closed end 114' of the assembled cylindrical body 109, and 

each of the plurality of legs 140' include a protrusion 142' extending away from 

the assembled cylindrical body 109 and adapted for positioning the assembled 

cylindrical body 109 in the perforating gun assembly 40. 

[0050] Since the assembled cylindrical body 109 according to this embodiment 

requires assembly in the field, a plurality of couplers 170 are provided that are 

adapted for attaching the first part 111 of the assembled cylindrical body 109 to 

the second part 112 of the assembled cylindrical body 109. It would be 

understood by one of ordinary skill in the art that it is possible to attach the first 
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part 111 to the second part 112 by any number of fasteners 172, including 

screws, bolts/nuts and the like that may be received in a socket or cavity 174 

through threading, frictional fit and the like. As shown best in Fig. 7 and in an 

embodiment, the fastener 172 is a protrusion including a distal nob extending 

from the first part 111, which is matingly inserted into an oppositely positioned 

cavity 174 of the second part 112 (not shown). In an embodiment, the fastener 

172 snap fits into the cavity 17 4. 

[0051] In an embodiment, the first part 111 and the second part 112 may be 

configured as symmetrical or non-symmetrical halves. 

[0052] According to an aspect the perforating gun assembly 40 and a method for 

assembling the perforating gun assembly 40 including a wireless detonator 10 

and detonator positioning device 100 as described hereinabove is provided. 

[0053] In an aspect, the method of assembling the perforating gun assembly 40 

while using a semi-wired electrical connection includes at least the following 

steps: positioning the detonator positioning device 100 within the perforating gun 

assembly 40, the detonator positioning device 100 including the central bore 130; 

positioning the ground connector biasing member 28 at the base 136 of the 

central bore 130; positioning the line-out connector biasing member 25 at the 

base 134 of the enlarged portion 132 of the central bore 130; positioning the 

terminal 26 for receiving the single line-out wire adjacent the line-out connector 

biasing member 25; positioning the wireless detonator 10 within the central bore 

130 such that the housing 11 of the detonator 10 extends along at least a portion 

of the central bore 130 and the ground portion 13 of the housing 11 electrically 

contacts the ground connector biasing member 28, and positioning the head 18 

of the detonator 10 within the enlarged portion 132 of central bore 130 such that 

the line-out portion 22 of the detonator 10 electrically contacts the terminal 26, 

and the line-in contact-initiating pin 38 electrically contacts the line-in portion 20 

of the detonator 10. 
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[0054] According to an aspect, the step of positioning the detonator positioning 

device 100 within the perforating gun assembly 40 includes positioning the 

detonator positioning device within a support member or end plate 180, as seen, 

for instance, Figs. 4, 5 and 7-10, and as discussed briefly above. As shown 

herein the end plate 180 has an inner cavity that is sufficiently sized to receive 

the closed end 114 of the cylindrical body 110, and in particular to receive at 

least the second portion 122 (and/or the third portion 124) by interlocking and/or 

snap-fit action with the plurality of legs 140 at a rearward end of the endplate 180 

(see Figs. 4, 5 and 7) and by abutting the circumferentially-extending lip against 

the outer surface of the end plate 180 (see in particular Figs. 8 and 9) at the 

opposite end of the end plate 180. Similarly, the outer dimension or exterior 

surface of the end plate 180 is sufficiently sized to be received within the 

perforating gun barrel 42. Although not specifically shown, it will be understood 

by one of ordinary skill in the art that it is possible to form various members and 

components described herein as integrated units. 

[0055] Turning to the embodiment found in Fig. 10, a separate component is 

provided to facilitate the ground loop discussed hereinabove. As shown herein, a 

grounding rib 182 is attached to the exterior surface of the end plate 180 to 

complete the ground loop upon positioning of the detonator positioning device 

100 within the perforating gun assembly 40. In an embodiment, the grounding rib 

182 is formed as a long, narrow, thin, semi-curved, flexible and resilient, metallic 

member, as seen best in Fig. 11. As shown herein, a securing mechanism 184 

is provided for attaching the grounding rib to the exterior surface of the end plate 

180. Thus, when the assembly is inserted into the perforating gun barrel 42, the 

grounding rib is flexed circumferentially inwardly to complete the ground loop 

[0056] As used herein, "hold" means to enclose within bounds, to limit or hold 

back from movement or to keep in a certain position. The detonator positioning 

device 100 is positioned within the perforating gun assembly 40 and functions to 

receive and hold in place the detonator 10 according to an embodiment. In 
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addition, the detonator positioning device 100 also functions to provide electrical 

contacting components for wirelessly-connectably electrically receiving the 

detonator 10, while providing for a single wired connection to the detonator 

positioning device 100 itself. 

[0057] The components and methods illustrated are not limited to the specific 

embodiments described herein, but rather, features illustrated or described as 

part of one embodiment can be used on or in conjunction with other 

embodiments to yield yet a further embodiment. It is intended that the device and 

method include such modifications and variations. Further, steps described in the 

method may be utilized independently and separately from other steps described 

herein. 

[0058] While the device and method have been described with reference to a 

preferred embodiment, it will be understood by those skilled in the art that various 

changes may be made and equivalents may be substituted for elements thereof 

without departing from the scope contemplated. In addition, many modifications 

may be made to adapt a particular situation or material to the teachings found 

herein without departing from the essential scope thereof. 

[0059] In this specification and the claims that follow, reference will be made to a 

number of terms that have the following meanings. The singular forms "a," "an" 

and "the" include plural referents unless the context clearly dictates otherwise. 

Furthermore, references to "one embodiment," "some embodiments," "an 

embodiment" and the like are not intended to be interpreted as excluding the 

existence of additional embodiments that also incorporate the recited features. 

Terms such as "first," "second," "forward," "rearward," etc. are used to identify one 

element from another, and unless otherwise specified are not meant to refer to a 

particular order or number of elements. 

[0060] As used herein, the terms "may" and "may be" indicate a possibility of an 

occurrence within a set of circumstances; a possession of a specified property, 
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characteristic or function; and/or qualify another verb by expressing one or more of 

an ability, capability, or possibility associated with the qualified verb. Accordingly, 

usage of "may" and "may be" indicates that a modified term is apparently 

appropriate, capable, or suitable for an indicated capacity, function, or usage, while 

taking into account that in some circumstances the modified term may sometimes 

not be appropriate, capable, or suitable. For example, in some circumstances an 

event or capacity can be expected, while in other circumstances the event or 

capacity cannot occur--this distinction is captured by the terms "may" and "may 

be." 

[0061] As used in the claims, the word "comprises" and its grammatical variants 

logically also subtend and include phrases of varying and differing extent such as 

for example, but not limited thereto, "consisting essentially of' and "consisting of." 

[0062] Advances in science and technology may make equivalents and 

substitutions possible that are not now contemplated by reason of the imprecision 

of language; these variations should be covered by the appended claims. This 

written description uses examples to disclose the device and method, including the 

best mode, and also to enable any person of ordinary skill in the art to practice the 

device and method, including making and using any devices or systems and 

performing any incorporated methods. The patentable scope thereof is defined by 

the claims, and may include other examples that occur to those of ordinary skill in 

the art. Such other examples are intended to be within the scope of the claims if 

they have structural elements that do not differ from the literal language of the 

claims, or if they include equivalent structural elements with insubstantial 

differences from the literal languages of the claims. 
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WHAT IS CLAIMED IS: 

1. A detonator positioning device for positioning a wireless detonator in a 

perforating gun assembly, the device comprising: 

a cylindrical body comprising an open end, a closed end, and a central 

bore adapted for receiving the detonator, the central bore extending along at 

least some of a length of the cylindrical body, the central bore including an 

enlarged bore portion adjacent the open end of the cylindrical body, 

a plurality of arms extending toward the open end of the cylindrical body 

and at least partially enclosing the enlarged bore portion of the central bore, each 

of the plurality of arms adapted to retain a detonator head of the detonator when 

the detonator is positioned within the enlarged bore portion of the central bore, 

and 

a plurality of legs extending from the cylindrical body and toward the 

closed end of the cylindrical body, each of the plurality of legs adapted to position 

the cylindrical body in the perforating gun assembly. 

2. The detonator positioning device of Claim 1, the device further comprising: 

a line-out connector biasing member positioned within the central bore of 

the cylindrical body between the detonator head and a base of the enlarged bore 

portion, 

a terminal adapted for connecting a line-out wire, the terminal positioned 

between the detonator head and the line-out connector biasing member, and 

a ground connector biasing member positioned within the central bore 

between a detonator housing of the detonator and the closed end of the 

cylindrical body. 

3. The detonator positioning device of Claim 2, the device further comprising: 

a grounding strip/wire embedded in the closed end of the cylindrical body, the 

grounding strip positioned in contact with the ground connector biasing member. 
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4. The detonator positioning device of any of the preceding Claims, wherein 

each of the plurality of arms comprising a retainer adapted for the retaining of the 

detonator head, each of the plurality of legs comprising a protrusion extending 

away from the cylindrical body and adapted for the positioning of the cylindrical 

body, and each of the plurality of arms and the plurality of legs being flexible 

such that insertion of the detonator within the central bore and insertion of the 

cylindrical body within the perforating gun assembly is accomplished with a snap 

fit. 

5. The detonator positioning device of any of the preceding Claims, wherein 

the device is made from plastic and formed as a unitary member. 

6. The detonator positioning device of any of the preceding Claims, wherein 

the cylindrical body further comprising: 

a first portion, wherein the plurality of arms form at least a portion of 

a forward end of the first portion, 

a second portion, and 

a third portion extending circumferentially from an outer surface of 

the second portion, the third portion having a forward face and a rearward 

face, and the plurality of legs extending from the rearward face of the third 

portion. 

7. The detonator positioning device of Claim 6, wherein the third portion 

being discontinuous about the outer surface of the second portion to form a 

plurality of sections. 

8. The detonator positioning device of Claims 6 or 7, wherein the enlarged 

bore portion is positioned within the first portion of the cylindrical body and the 

central bore extends along a majority of the length of the cylindrical body. 

9. The detonator positioning device of Claims 6, 7 or 8, wherein the third 

portion comprising a circumferentially-extending lip at a distal end thereof, the 
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distal end being positioned opposite the plurality of legs, the lip adapted for 

positioning the detonator positioning device by working in concert with the 

plurality of legs to hold the detonator positioning device in place within the 

perforating gun assembly. 

10. A detonator positioning device for positioning a detonator in a perforating 

gun assembly, the device comprising: 

a multi-part cylindrical body comprising at least a first part and a second 

part, wherein the first part is removably connected to the second part of the 

cylindrical body to form an assembled cylindrical body, each of the first part and 

the second part including at least a first portion and a second portion, the 

assembled cylindrical body comprising an open end, a closed end, and a central 

bore adapted for receiving the detonator, the central bore extending along at 

least some of a length of the assembled cylindrical body, the central bore 

including an enlarged bore portion adjacent the open end of the assembled 

cylindrical body, 

a plurality of arms extending toward the open end of the assembled 

cylindrical body and at least partially enclosing the enlarged bore portion of the 

central bore, each of the plurality of arms comprising a retainer adapted to retain 

a detonator head of the detonator positioned within the enlarged bore portion of 

the central bore, and 

a plurality of legs extending from the assembled cylindrical body and 

toward the closed end of the assembled cylindrical body, each of the plurality of 

legs comprising a protrusion extending away from the assembled cylindrical body 

and adapted for positioning the assembled cylindrical body in the perforating gun 

assembly. 

11. The detonator positioning device of Claim 10, further comprising: 

a plurality of couplers adapted for attaching the first part of the assembled 

cylindrical body to the second part of the assembled cylindrical body. 
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12. The detonator positioning device of Claims 10 or 11, wherein the first part 

and the second part are configured as symmetrical halves. 

13. A perforating gun assembly comprising a detonator positioning device and 

a wireless detonator, the assembly comprising: 

a detonator, and 

a detonator positioning device for positioning the detonator in a perforating gun 

assembly, the device comprising: 

a multi-part cylindrical body comprising at least a first part and a second 

part, wherein the first part is removably connected to the second part of the 

cylindrical body to form an assembled cylindrical body, each of the first part and 

the second part including at least a first portion and a second portion, the 

assembled cylindrical body comprising an open end, a closed end, and a central 

bore adapted for receiving the detonator, the central bore extending along at 

least some of a length of the assembled cylindrical body, the central bore 

including an enlarged bore portion adjacent the open end of the assembled 

cylindrical body, 

a plurality of arms extending toward the open end of the assembled 

cylindrical body and at least partially enclosing the enlarged bore portion of the 

central bore, each of the plurality of arms comprising a retainer adapted to retain 

a detonator head of the detonator when positioned within the enlarged bore 

portion of the central bore, and 

a plurality of legs extending from the assembled cylindrical body and 

toward the closed end of the assembled cylindrical body, each of the plurality of 

legs comprising a protrusion extending away the assembled cylindrical body and 

adapted for positioning the assembled cylindrical body in the perforating gun 

assembly. 
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14. A method of assembling a perforating gun assembly while using a semi-

wired electrical connection; comprising: 

positioning a detonator positioning device within the perforating gun 

assembly, the detonator positioning device comprising a central bore, 

positioning a ground connector biasing member at a base of the central 

bore, 

positioning a line-out connector biasing member at a base of an enlarged 

portion of the central bore, 

positioning a terminal for receiving a single line-out wire adjacent the line­

out connector biasing member, 

positioning a wireless detonator within the central bore such that a 

housing of the detonator extends along at least a portion of the central bore and 

a ground portion of the housing electrically contacts the ground connector biasing 

member, and 

positioning a head of the detonator within the enlarged portion of central 

bore such that a I ine-out portion of the detonator electrically contacts the 

terminal, and a line-in contact-initiating pin electrically contacts a line-in portion of 

the detonator. 

15. The method of Claim 14, wherein the step of positioning the detonator 

positioning device within the perforating gun assembly includes positioning the 

detonator positioning device within an end plate. 

16. The method of Claims 14 or 15, further comprising attaching a grounding 

rib to an exterior surface of the end plate to complete a ground loop upon 

positioning of the detonator positioning device within the perforating gun 

assembly. 
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17. The method of Claims 14, 15 or 16, wherein deforming ends of a 

grounding strip upon positioning of the detonator positioning device within the 

perforating gun assembly completes a ground loop. 
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may, within one month from the date of mailing of this international search report, submit comments to this Authority 
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a. the figure of the drawings to be published with the abstract is Figure No. _ __,,2~---
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DYNAENERGETICS GMBH & CO. KG 
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Box No. I 
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Priority 

J Priority date (daylmontht}'ear) 

! 26.08.2013 

D Box No. Ill 

D Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

f2l Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

f2l Box No. VII Certain defects in the international application 

f2l Box No. VII I Certain observations on the international application 

2. FURTHER ACTION 

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

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

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

f2l the international application in the language in which it was filed. 

International application No. 
PCT/EP2014!065752 

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

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

3. D With regard to any nucleotide andK>r amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing: 

a. D forming part of the international application as filed: 

D in the form of an Annex CST.25 text file. 

D on paper or in the form of an image file. 

b. D furnished together with the international application under PCT Rule 13ter.1 (a) for the purposes of 
international search only in the form of an Annex CST.25 text file. 

c. D furnished subsequent to the international filing date for the purposes of international search only: 

D in the form of an Annex CST.25 text file (Rule 13ter.1(a)). 

D on paper or in the form of an image file (Rule 13ter.1 (b) and Administrative Instructions, Section 
713). 

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

5. Additional comments: 

Form PCT/ISA/237 (January 2015) Hunting Titan, Inc. 
Ex. 1008 

Pg. 419



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT!EP2014t065752 

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

1. Statement 

Novelty (N) Yes: Claims 1-20 
No: Claims 

Inventive step (IS) Yes: Claims 1-20 
No: Claims 

Industrial applicability (IA) Yes: Claims 1-20 
No: Claims 

2. Citations and explanations 

see separate sheet 

Box No. VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

see separate sheet 

Box No. VIII Certain observations on the international application 

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

see separate sheet 
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INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET} 

Re Item V 

International application No. 

PCT/EP2014/065752 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 Reference is made to the following documents: 

D1 US 2007/158071 A1 (MOONEY JAMES D JR [US] ET AL 
MOONEY JR JAMES D [US] ET AL) 12 July 2007 (2007-07-12) 

D2 US 2010/230104A1 (NOELKE ROLF-DIETER [DE] ET AL) 16 
September 201 O (2010-09-16) 

D3 US 5 105 742 A (SUMNER CYRIL R [US]) 21 April 1992 
(1992-04-21) 

D4 US 2005/178282 A 1 (BROOKS JAMES E [US] ET AL) 18 August 
2005 (2005-08-18) 

2 CLARITY 

2.1 Independent claims 1, 8 and 20 are not clear. 

2.2 The positive statements regarding novelty and inventive step made in the 
following paragraphs are conditional on overcoming the clarity issues as 
formulated in Item VIII of this written opinion. 

3 INDEPENDENT CLAIM 1 

3.1 01 is regarded as being the prior art closest to the subject-matter of apparatus 
claim 1, and discloses (see fig. 2): 
a wirelessly-connectable selective detonator assembly (60) configured for 
being electrically contactably received within a perforating gun assembly (36). 

3.2 The subject-matter of claim 1 therefore differs from this known apparatus in 
that the detonator assembly is electrically received within a perforating gun 
without using a wired electrical connection, comprising: 
a detonator shell configured for housing a fuse head and an electronic circuit 
board, the electronic circuit board is connected to the fuse head and is 
configured to allow for selective detonation of the detonator assembly; 
a detonator head extending from one end of the detonator shell, the detonator 
head comprising an electrically contactable line-in portion, an electrically 
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International application No. 

PCT/EP2014/065752 

contactable line-out portion, and an insulator positioned between the line-in 
portion and the line-out portion, and the insulator electrically isolates the line­
in portion from the line-out portion; and an electrically contactable ground 
portion; 
wherein the ground portion in combination with the line-in portion and the line­
out portion are configured to replace the wired electrical connection and 
complete the electrical connection merely by contact; 
wherein the detonator assembly is configured to be electrically contactingly 
received within a detonator positioning assembly within the perforating gun 
assembly without using the wired electrical connection, and to selectively 
receive an ignition signal to fire the perforating gun assembly and is therefore 
new (Article 33(2) PCT). 

3.3 The problem to be solved by the present invention may be regarded as how to 
improve safety associated with physical and manual wiring of live explosive. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: 
The surface signal typically travels from the surface along electrical wires that 
run from the surface to one or more detonators positioned within the 
perforating gun assembly. Since the electrical wire must extend through much 
of the perforating gun assembly, it is easily twisted and crimped during 
assembly. In addition, when a wired detonator is used it must be manually 
connected to the electrical wire, which has lead to multiple problems. Wires 
may be inadvertently disconnected, or even misconnected in error during 
assembly. 

In order to mitigate these issues a detonator is configured to be received 
within a detonator positioning assembly through a direct contact connection, 
that is without the need to attach wires to the detonator. 

4 DEPENDENT CLAIMS 2-7 

4.1 Claims 2-7 are dependent on claim 1 and as such also meet the requirements 
of the PCT with respect to novelty and inventive step. 
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5 INDEPENDENT CLAIMS 8 and 20 

International application No. 

PCT/EP2014/065752 

5.1 Since the subject-matter of independent apparatus and method claims 8 and 
20 corresponds to the subject matter of claim 1, the same reasoning as given 
for claim 1 will apply mutatis mutandis. Therefore claims 8 and 20 also meet 
the requirements of the PCT in respect of novelty and inventive step (Article 
33(2) and (3) PCT). 

6 DEPENDENT CLAIMS 9-19 

6.1 Claims 9-19 are dependent on claim 8 and as such also meet the 
requirements of the PCT with respect to novelty and inventive step. 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Re Item VII 

7 Certain defects in the international application 

International application No. 

PCT/EP2014/065752 

7.1 Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background 
art disclosed in 01 is not mentioned in the description, nor is this document 
identified therein. 

7.2 Independent claim 1, 8 and 20 are not in the two-part form in accordance with 
Rule 6.3(b) PCT, which in the present case would be appropriate, with those 
features known in combination from the prior art document 01 being placed in 
the preamble (Rule 6.3(b)(i) PCT) and the remaining features being included 
in the characterising part (Rule 6.3(b)(ii) PCT). 

7.3 The statement "incorporated by reference" in the description on page 5 should 
be deleted from the present application. If matter in the document referred to 
is essential to satisfy the requirements of Article 5 PCT, this matter should be 
incorporated into the description, because the patent specification should, 
regarding the essential features of the invention, be self-contained, that is, 
capable of being understood without reference to any other document (see 
PCT Guidelines II, 4.26). 

7.4 The applicant is invited to correct the following errors: 
the term "fuse head" disclosed in claims 1, 8 and 20 is denoted with reference 
(14) instead of (15) as in paragraph [0022] of the description. 

Re Item VIII 

8 Certain observations on the international application 

8.1 The terms "electrically contactably" and "electrically contactingly" used in 
claims 1, 6, 8, 11, 14, 18 and 20 are vague and unclear and leaves the reader 
in doubt as to the meaning of the technical feature to which it refers, thereby 
rendering the definition of the subject-matter of said claim unclear, Article 6 
PCT. For sake of clarity these terms should be omitted from the claims and 
should read that the electrical connection is made only by contact, that is by 
merely physically touching of individual components, as in paragraphs [0023] 
or [0036] of the description. 

8.2 The term "wirelessly-connectable" used in claims 1, 8 and 20 is vague and 
unclear and leaves the reader in doubt as to the meaning of the technical 
feature to which it refers, thereby rendering the definition of the subject-matter 
of said claim unclear, Article 6 PCT. For sake of clarity this term should be 
omitted from the claims and should be clarified so that the reader is able to 
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PCT/EP2014/065752 

understand that signal is not being wirelessly transmitted (as in a wireless 
network), but is being relayed through various components via direct electrical 
connections, as in paragraphs [0020] and [0021 ]. 

8.3 The application does not meet the requirements of Article 6 PCT, because 
claims 1 and 8 are not concise. 

8.4 Although claims 1 and 8 have been drafted as separate independent 
apparatus claims, they appear to relate effectively to the same subject-matter 
and to differ from each other only with regard to the definition of the subject­
matter for which protection is sought and/or in respect of the terminology used 
for the features of that subject-matter. The aforementioned claims therefore 
lack conciseness and as such do not meet the requirements of Article 6 PCT. 
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PERFORATION GUN COMPONENTS AND SYSTEM 

ABSTRACT 

Components for a perforation gun system are provided including combinations of components 

including a self-centralizing charge holder system and a bottom connector that can double as a 

spacer. Any number of spacers can be used with any number of holders for any desired specific 

metric or imperial shot density, phase and length gun system. 
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CLAIMS 

What Is Claimed Is: 

1. A perforating gun, comprising: 

an outer gun carrier; 

a charge holder positioned within the outer gun carrier and including at least one shaped 

charge; and 

a detonator contained entirely within the outer gun carrier, the detonator including 

a detonator body containing detonator components, 

a wireless bulkhead connector portion, a wireless through wire connecting portion, and 

a wireless ground portion, and 

an insulator electrically isolating the wireless bulkhead connector portion from the 

wireless through wire connecting portion. 

2. The perforating gun of claim 1, further comprising a through wire for relaying an electrical 

signal along a length of the charge holder, wherein the through wire is a wire and the wireless 

through wire connecting portion is in electrical contact with the through wire. 

3. The perforating gun of claim 1, wherein the charge holder is an injection molded part. 

4. The perforating gun of claim 1, further comprising a bulkhead, wherein the bulkhead includes 

a contact pin in wireless electrical contact with the wireless bulkhead connector portion. 

5. The perforating gun of claim 4, wherein the contact pin transfers an electrical signal from a 

previous wellbore tool to the wireless bulkhead connector portion. 

6. The perforating gun of claim 4, wherein at least a portion of the bulkhead is contained within a 

tandem seal adapter, and the wireless ground portion is in wireless electrical contact with the 

tandem seal adapter. 
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7. The perforating gun of claim 1, further comprising a top connector, wherein the detonator is 

positioned within the top connector. 

8. The perforating gun of claim 7, wherein the top connector is an injection molded part. 

9. A modular detonator, comprising: 

a detonator body containing detonator components; 

a wireless bulkhead connecting portion; 

a wireless through wire connecting portion; 

a wireless ground portion; 

a signal-in wire electrically connecting at least in part the wireless bulkhead connecting 

portion to at least one of the detonator components; and 

an insulator electrically isolating the bulkhead connecting portion from the through wire 

connecting portion. 

10. The modular detonator of claim 9, further comprising a detonating cord connecting portion, 

wherein the detonating cord connecting portion is sized to retain a detonating cord and positioned 

to energetically couple the detonating cord to the detonator. 

11. A method for assembling a perforation gun system, comprising: 

(a) inserting a charge holder within a hollow interior of an outer gun carrier, wherein the 

charge holder includes a detonating cord connected to the charge holder and at least one shaped 

charge; 

(b) inserting a detonator into the outer gun carrier, the detonator including 

a detonator body containing detonator components, 

a wireless bulkhead connector portion, a wireless through wire connecting portion, and 

a wireless ground portion, and 
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an insulator electrically isolating the wireless bulkhead connector portion from the 

wireless through wire connecting portion; and 

( c) connecting a through wire to the wireless through wire connecting portion. 

12. The method of claim 11, further comprising: 

(d) inserting a top connector into the outer gun carrier adjacent to the charge holder, the top 

connector comprising a hollow channel; and 

( e) energetically coupling the detonating cord to the detonator, 

wherein inserting the detonator into the outer gun carrier includes inserting the detonator into 

the hollow channel. 

13. The method of claim 11, wherein inserting the detonator into the outer gun carrier includes 

pushing the detonator into the outer gun carrier. 

14. The method of claim 11, wherein the through wire is a wire, and the wireless through wire 

connecting portion of the detonator is in electrical contact with the through wire. 

15. The method of claim 11, further comprising connecting a bulkhead into the outer gun carrier, 

wherein the bulkhead includes a contact pin and connecting the bulkhead into the outer gun carrier 

includes placing the contact pin in wireless electrical contact with the wireless bulkhead connector 

portion. 

16. The method of claim 12, wherein one or more of steps (a), (c), and (d) is performed at a 

factory or a facility that is not a wellbore site. 

17. The method of claim 12, further comprising transporting the perforation gun system to a 

wellbore site, wherein at least one of steps (a), (c), and (d) is performed before transporting the 

perforation gun system, and step (b) is performed at the well bore site. 
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18. The method of claim 12, further comprising performing a continuity test to ensure continuity 

between one or more electrical connections of the perforation gun system. 

19. The method of claim 12, wherein performing at least steps (a) - (c) and (e) a first time with a 

first set of components completes a first perforating gun segment and the method further 

compnses: 

performing at least steps (a) - (c) and (e) a second time with a second set of components to 

complete a second perforating gun segment; and 

connecting the second perforating gun segment to the first perforating gun segment. 

20. The method of claim 11, wherein the detonator further includes a signal-in portion wire 

electrically connecting at least in part the wireless bulkhead connecting portion to at least one of 

the detonator components. 
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PERFORATION GUN COMPONENTS AND SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation of U.S. Patent Application No. 15/920,812 filed 

March 14, 2018, which is a continuation of U.S. Patent Application No. 15/617,344 filed June 8, 

2017, which is a divisional patent application of U.S. Patent Application No. 15/287,309 filed 

October 6, 2016, which is a divisional patent application of U.S. Patent Application No. 

14/904,788 filed January 13, 2016, which claims priority to PCT Application No. 

PCT/CA2014/050673 filed July 16, 2014, which claims priority to Canadian Patent Application 

No. 2,821,506 filed July 18, 2013, each of which is incorporated herein by reference in its 

entirety. 

FIELD 

[0002] A perforation gun system is generally described. More particularly, various 

perforation gun components that can be modularly assembled into a perforation gun system, the 

assembled perforated gun system itself, a perforation gun system kit, and a method for assembling 

a perforation gun system are generally described. 

BACKGROUND 

[0003] Perforation gun systems are used in well bore perforating in the oil and natural gas 

industries to tie a bore hole with a storage horizon within which a storage reservoir of oil or 

natural gas is located. 

[0004] A typical perforation gun system consists of an outer gun carrier, arranged in the 

interior of which there are perforators-usually hollow or projectile charges-that shoot radially 

outwards through the gun carrier after detonation. Penetration holes remain in the gun carrier after 

the shot. 

[0005] In order to initiate the perforators, there is a detonating cord leading through the gun 

carrier that is coupled to a detonator. 

[0006] Different perforating scenarios often require different phasing and density of 

charges or gun lengths. Moreover, it is sometimes desirable that the perforators shooting radially 

outwards from the gun carrier be oriented in different directions along the length of the barrel. 

Therefore, phasing may be required between different guns along the length. 
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[0007] Onsite assembly of perforation gun systems may also be problematic under certain 

conditions as there are certain safety hazards inherent to the assembly of perforation guns due to 

the explosive nature of certain of its sub-components, including the detonator and the detonating 

cord. 

[0008] There is thus a need for a perforation gun system, which by virtue of its design and 

components would be able to address at least one of the above-mentioned needs, or overcome or 

at least minimize at least one of the above-mentioned drawbacks. 

SUMMARY 

[0009] According to an embodiment, an object is to provide a perforation gun system that 

addresses at least one of the above-mentioned needs. 

[0010] According to an embodiment, there is provided a perforation gun system having an 

outer gun carrier and comprising: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped charge within the gun carrier; 

-a detonation cord connected to the top connector and to each stackable charge holder; 

-at least one bottom connector for terminating the detonation cord in the gun system; and 

-a detonator energetically coupled to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one bottom 

connector comprise a rotation coupling for providing a selectable clocking rotation between each 

of the top connector, at least one stackable charge holder and at least one bottom connector. 

[0011] In some embodiments, the bottom connector may double as a spacer for spacing a 

plurality of stackable charge holders, and may either act as a metric dimensioned spacer or as an 

imperial dimensioned spacer for any specific metric or imperial shot density, phase and length gun 

system. 

[0012] According to another aspect, there is also provided a perforation gun system kit 

having component parts capable of being assembled within an outer gun carrier, the kit 

comprising a combination of: 

-a top connector; 
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-at least one stackable charge holder for centralizing a single shaped charge within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable charge holder; 

-at least one bottom connector adapted for terminating the detonation cord in the gun system; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one bottom 

connector comprise a coupling having a plurality of rotational degrees of freedom for providing a 

selectable rotation between each of the top connector, at least one stackable charge holder and at 

least one bottom connector. 

[0013] According to another aspect, there is also provided a method for assembling a 

perforation gun system, comprising the steps of: 

providing a perforation gun system kit having component parts capable of being assembled within 

an outer gun carrier, the kit comprising a combination of: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped charge within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable charge holder; 

-at least one bottom connector adapted for terminating the detonation cord in the gun system and 

adapted for doubling as a spacer for spacing a plurality of stackable charge holders; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one bottom 

connector comprise a coupling having a plurality of rotational degrees of freedom for providing a 

selectable rotation between each of the top connector, at least one stackable charge holder and at 

least one bottom connector; 

assembling a plurality of the stackable charge holders in a predetermined phase to form a first gun 

assembly; 

running the detonation cord into a bottommost bottom connector; 

assembling the bottommost bottom connector onto the assembled plurality of stackable charge 

holders; 
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running a through wire between the bottommost bottom connector and the top connector, so that 

the wire goes from the top connector to the bottom connector; 

clicking the detonation cord into recesses formed in capturing projections, the captured 

projections being provided in each of the charge holders; 

running the detonation cord into the top connector; 

cutting the detonator cord; and 

installing charges into each of the charge holders. 

[0014] A number of optional steps that are detailed below may be added to the above-

described steps of the method. 

[0015] According to another aspect, there is also provided a top connector for a perforation 

gun system comprising: 

-a coupler for providing energetic coupling between a detonator and a detonating cord; 

-at least one directional locking fin for locking the top connector within a gun carrier; 

-a rotation coupling for providing a selectable clocking rotation between the top connector, and a 

charge holder 

wherein the top connector is configured to receive electrical connections therethrough. 

[0016] According to another aspect, there is also provided a stackable charge holder for a 

perforation gun system having an outer gun carrier, the charge holder comprising: 

-a charge receiving structure for receiving a single shaped charge; 

-a plurality of projections for centralizing the shaped charge within the gun carrier; and 

-at least one rotation coupling for providing a selectable clocking rotation between the charge 

holder and an adjacent component in the perforation gun system; 

wherein a pair of the plurality of projections is configured for capturing a detonation cord 

traversing the charge holder. 

[0017] According to another aspect, there is also provided a bottom connector for a 

perforation gun system comprising: 
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-a terminating structure arranged for terminating a detonation cord in the gun system; 

-a plurality of wings or fins for axially locking the bottom connector to a snap ring fixed in the 

earner. 

-a rotation coupling for providing a selectable clocking rotation between the bottom connector and 

a charge holder; 

wherein the rotation coupling is arranged such that bottom connector doubles as a spacer for 

spacing a plurality of stackable charge holders. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] These and other objects and advantages will become apparent upon reading the 

detailed description and upon referring to specific embodiments thereof that are illustrated in the 

appended drawings. Understanding that these drawings depict only typical embodiments and are 

not therefore to be considered to be limiting of its scope, exemplary embodiments will be 

described and explained with additional specificity and detail through the use of the 

accompanying drawings in which: 

[0019] 

[0020] 

FIG. 1 is a side cut view of a perforation gun system according to an embodiment; 

FIG. 2 is a side view of a top connector, bottom connector and stackable charge 

holders of a perforation gun system in accordance with another embodiment; 

[0021] FIG. 3 is a side view of a top connector, bottom connector and stackable charge 

holders of a perforation gun system in accordance with another embodiment; 

[0022] 

embodiment; 

[0023] 

[0024] 

embodiment; 

[0025] 

[0026] 

[0027] 

[0028] 

FIG. 4 is a front perspective view of a bottom connector in accordance with an 

FIG. 5 is a rear perspective view of the bottom connector shown in FIG. 4; 

FIG. 6 is a front view of a stackable charge holder in accordance with an 

FIG. 7 is a front perspective view of the stackable charge holder shown in FIG. 6; 

FIG. 8 is a rear perspective view of the stackable charge holder shown in FIG. 6; 

FIG. 9 is a bottom view of the stackable charge holder shown in FIG. 6; 

FIG. 10 is a top view of the stackable charge holder shown in FIG. 6; 
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[0029] 

embodiment; 

[0030] 

[0031] 

FIG. 11; 

[0032] 

in FIG. 11; 

[0033] 

[0034] 

[0035] 

[0036] 

DMC007USCon3 

FIG. 11 is a bottom view of a half-portion of a top connector in accordance with an 

FIG. 12 is a side view of the half-portion of the top connector shown in FIG. 11; 

FIG. 13 is a top perspective view of the half-portion of the top connector shown in 

FIG. 14 is a bottom perspective view of the half-portion of the top connector shown 

FIG. 15 is a perspective view of a top connector in accordance with an embodiment; 

FIG. 16 is a front end view of the top connector shown in FIG. 15; 

FIG. 17 is a rear end view of the top connector shown in FIG. 15; 

FIG. 18 is a rear perspective view of the top connector shown in FIG. 15; 

[003 7] FIG. 19 is an enlarged detailed side cut view of a portion of the perforation gun 

system including a bulkhead and stackable charge holders shown in FIG. 1; 

[0038] 

embodiment; 

[0039] 

embodiment; 

[0040] 

[0041] 

embodiment; 

[0042] 

[0043] 

FIG. 20 is a perspective view of a bottom sub of a gun system in accordance with an 

FIG. 21 is a side view of a gun carrier of a gun system in accordance with an 

FIG. 22 is a side cut view of the gun carrier shown in FIG. 21; 

FIG. 23 is a side view of a top sub of a gun system in accordance with an 

FIG. 24 is a side cut view of the top sub shown in FIG. 23; 

FIG. 25 is a side view of a tandem seal adapter of a gun system in accordance with 

an embodiment; 

[0044] 

[0045] 

[0046] 

[0047] 

FIG. 26 is a perspective view of the tandem seal adapter shown in FIG. 25; 

FIG. 27 is a perspective view of a detonator in accordance with an embodiment; 

FIG. 28 is a detailed perspective view of the detonator shown in FIG. 27; 

FIG. 29 is another detailed perspective view of the detonator shown in FIG. 27; 
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FIG. 30 is another detailed perspective view of the detonator shown in FIG. 27; 

FIG. 31 is another detailed perspective view of the detonator shown in FIG. 27, with 

a crimp sleeve; 

[0050] FIG. 32 is a detailed side view of a tandem seal adapter and detonator in accordance 

with another embodiment; 

[0051] FIG. 33 is a side cut view of a portion of a perforation gun system illustrating the 

configuration of the top sub in accordance with another embodiment; 

[0052] FIG. 34 is a side cut view of a portion of a perforation gun system illustrating the 

configuration of the bottom sub in accordance with another embodiment; and 

[0053] FIGS. 35A and 35B are electrical schematic views of a detonator and of wiring 

within a perforated gun system in accordance with another embodiment. 

DETAILED DESCRIPTION 

[0054] In the following description and accompanying FIGS., the same numerical 

references refer to similar elements throughout the FIGS. and text. Furthermore, for the sake of 

simplicity and clarity, namely so as not to unduly burden the FIGS. with several reference 

numbers, only certain FIGS. have been provided with reference numbers, and components and 

features of the embodiments illustrated in other FIGS. can be easily inferred therefrom. The 

embodiments, geometrical configurations, and/or dimensions shown in the FIGS. are for 

exemplification purposes only. Various features, aspects and advantages of the embodiments will 

become more apparent from the following detailed description. 

[0055] Moreover, although some of the embodiments were primarily designed for well bore 

perforating, for example, they may also be used in other perforating scenarios or in other fields, as 

apparent to a person skilled in the art. For this reason, expressions such as "gun system", etc., as 

used herein should not be taken as to be limiting, and includes all other kinds of materials, objects 

and/or purposes with which the various embodiments could be used and may be useful. Each 

example or embodiment are provided by way of explanation, and is not meant as a limitation and 

does not constitute a definition of all possible embodiments. 

[0056] In addition, although some of the embodiments are illustrated in the accompanying 

drawings comprise various components and although the embodiment of the adjustment system as 
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shown consists of certain geometrical configurations as explained and illustrated herein, not all of 

these components and geometries are essential and thus should not be taken in their restrictive 

sense, i.e. should not be taken as to limit the scope. It is to be understood, as also apparent to a 

person skilled in the art, that other suitable components and cooperations thereinbetween, as well 

as other suitable geometrical configurations may be used for the adjustment systems, and 

corresponding parts, according to various embodiments, as briefly explained and as can easily be 

inferred herefrom by a person skilled in the art, without departing from the scope. 

[0057] Referring to FIGS. 1 to 3, an object is to provide a perforation gun system 10 having 

an outer gun carrier 12. The gun system 10 includes a top connector 14. At least one stackable 

charge holder 16 is provided for centralizing a single shaped charge 18 within the gun carrier 12. 

A detonation cord 20 is connected to the top connector 14 and to each stackable charge holder 16. 

[0058] The gun system 10 includes at least one bottom connector 22 for terminating the 

detonation cord 20 in the gun system. As better shown in FIG. 2, it is also possible that the bottom 

connector 22 double as or serve the function of a spacer 24 for spacing a plurality of stackable 

charge holders 16. 

[0059] In an embodiment, the gun system also includes a detonator 26 energetically 

coupled to the detonation cord 20. 

[0060] As better shown in FIGS. 4 to 18, each of the top connector 14, stackable charge 

holder 16 and bottom connector 22 includes a rotation coupling 30 for providing a selectable 

clocking rotation between each of the above-mentioned components. As seen, for instance, in 

Figs. 4-5 and 7-9, the rotation coupling 30 includes a first rotation coupling 30a and a second 

rotation coupling 30b. 

[0061] Hence, a user can build multiple configurations of gun systems using various 

combinations of basic components. A first of these basic components includes a top connector. 

Another basic component is a single charge holder that centralizes a single shaped charge. The 

holder is adapted to be stacked and configured into 0, 30, 60, up to 360 degrees or any other 

combination of these phases for any specified length. Another basic component is a bottom 

connector that terminates the detonation cord in the gun. The bottom connector may carry as well 

an electrical connection therethrough. The bottom connector may also double as an imperial 

measurement stackable spacer to provide any gun shot density up to, for example, 6 shots per foot. 
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Alternately, another bottom connector may be provided or configured to double as a metric 

measurement stackable spacer to provide any gun shot density up to, for example, 20 shots per 

meter. Another basic component includes a push-in detonator that does not use wires to make 

necessary connections. The push-in detonator may uses spring-loaded connectors, thus replacing 

any required wires and crimping. 

[0062] Therefore, within the self-centralizing charge holder system, any number of spacers 

can be used with any number of holders for any specific metric or imperial shot density, phase and 

length gun system. 

[0063] In an embodiment, only two pipe wrenches are required for assembly on site of the 

gun system, as no other tools are required. 

[0064] In an embodiment, the top connector 14 provides energetic coupling between the 

detonator and detonating cord. 

[0065] In an embodiment, each of the top connector 14, stackable charge holder 16 and 

bottom connector 22 are configured to receive electrical connections therethrough. 

[0066] In an embodiment, all connections are made by connectors, such as spring-loaded 

connectors, instead of wires, with the exception of the through wire that goes from the top 

connector 14 to the bottom connector 22, whose ends are connectors. 

[0067] In an embodiment, components of the assembly may include molded parts, which 

may also be manufactured to house the wiring integrally, through, for instance, overmolding, to 

encase the wiring and all connectors within an injection molded part. For example, the charge 

holder 16 could be overmolded to include the through wire. 

[0068] In an embodiment, and as shown in FIGS. 4 and 5, each bottom connector 22 

includes a cylindrical body 220 comprising a first base 222 and a second base 224. The pins 50 

outwardly extend from the first base 222, and the sockets 52 at least partially extend into the 

second base 224. As illustrated in FIGS 4 and 5, each socket 52 is spaced apart from an adjacent 

socket and each pin 50 is spaced apart from an adjacent pin. The cylindrical body 220 may 

include a plurality of alternating v-shaped channels 221 and v-shaped walls 223. The v-shaped 

channels partially extend from the first base 222 towards the second base 224, and the v-shaped 

walls 223 extend from the second base 224 to the first base 222. At least one of the pins 50 of the 
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rotation coupling 30 extend from one of the v-shaped walls 223. According to an aspect, when 

the bottom connector includes the first rotation coupling 30a and the second rotation coupling 

30b, the cylindrical body 220 extends therebetween. The bottom connector 22 includes a plurality 

of fins I wings 32 radially extending from the body 220. The wings 32 are configured for axially 

locking each bottom connector against a snap ring 54, or an equivalent retainment mechanism to 

keep the charge holder 16 from sliding out of the bottom of carrier 12 as it is handled, (shown on 

FIG. 1). According to an aspect, and as illustrated in FIG. 19, the bottom connector 22 may be 

recessed into a recess 49 formed in the tandem seal adapter 48. The bottom connector 22 from a 

first gun assembly can accommodate or house an electrical connection through a bulkhead 

assembly 58 to the top connector 14 of a second or subsequent gun assembly, as seen for instance 

in FIG. 19. The top and bottom connector, as well as the spacer, in an embodiment, are made of 

15% glass fiber reinforced, injection molding P A6 grade material, commercially available from 

BASF under its ULTRAMID® brand, and can provide a positive snap connection for any 

configuration or reconfiguration. As better shown in FIG. 5, a terminating means structure 34 is 

provided to facilitate terminating of the detonation cord. The structure 34 may be formed in the 

first base 222. The snap ring 54 is preinstalled on the bottom of the carrier 12. The assembly can 

thus shoulder up to the snap ring 54 via the bottom connector fins 32. 

[0069] In an embodiment and as shown in FIGS. 6 to 10, each stackable charge holder 16 

includes a charge receiving structure for receiving a single shaped charge, and a plurality of 

projections 40 extending from the charge receiving structure. The projections 40 may rest against 

an inner surface 13 or diameter of the gun carrier 12 (as shown in FIG. 1) and thereby centralizing 

the shaped charge therewithin. The charge receiving structure may include a pair of arms 44, and 

each projection 40 may extend from at least one of the arms 44. A pair 42 of the plurality of 

projections 40 may also be configured for capturing the detonation cord (not shown) traversing 

each stackable charge holder 16. The pair 42 of the plurality of projections are also used for 

centralizing the shaped charge within an inner surface of the gun carrier. According to an aspect, 

the stackable charge holder 15 includes a first base 222 and a second base 224 spaced apart from 

the first base 222. The arms 44 extend between the first and second bases 222, 224. According to 

an aspect, the pins 50 outwardly extend from the first base 222, and the sockets 52 at least 

partially extend into the second base 224. Each pin is spaced apart from an adjacent pin, and each 

socket 52 is spaced apart from an adjacent socket. 
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[0070] In an embodiment, as shown in FIGS. 11 to 18, the top connector 14 includes a first 

end 242, a second end 244, and a coupler 246 formed at the first end 242. The top connector 14 

may be configured for providing energetic coupling between the detonator 26 and a detonation 

cord. According to an aspect and as illustrated in FIGS. 11 and 14, an elongated opening 247 

extends from the second end 244, adjacent the coupler 246, towards the first end 242. The 

elongated opening 247 is flanked by side walls 248 that provide the energetic coupling between 

the detonator 26 and the detonation cord 20. A rotation coupling 30 is formed at the second end 

244. The rotation coupling includes at least one of a plurality of pins 50 and a plurality of sockets 

52. According to an aspect, the top connector 14 includes at least one directional locking fin 46. 

Although the use of directional locking fins is described, other methods of directional locking 

may be used, in order to eliminate a top snap ring that would otherwise be used to lock the 

assembly. As better shown in FIG. 19, the locking fins 46 are engageable with corresponding 

complementarily-shaped structures 47 housed within the carrier 12, upon a rotation of the top 

connector 14, to lock the position of the top connector along the length of the carrier 12. 

[0071] In an embodiment, as better shown in FIG. 19, the bottom connector 22 on one end 

and the top connector 14 on the other end abuts/connects to the bulkhead assembly 58. The 

tandem seal adapter 48 is configured to seal the inner components within the carrier 12 from the 

outside environment, using sealing means 60 (shown herein as o-rings). Thus, the tandem seal 

adapter 48 seals the gun assemblies from each other along with the bulkhead 58, and transmits a 

ground wire to the carrier 12. Hence, the top connector 14 and bulkhead 58 accommodate 

electrical and ballistic transfer to the charges of the next gun assembly for as many gun assembly 

units as required, each gun assembly unit having all the components of a gun assembly. 

[0072] In an embodiment, the tandem seal adapter 48 is a two-part tandem seal adapter (not 

shown) that fully contains the bulkhead assembly 58 (comprised of multiple small parts as shown, 

for instance, in FIG. 19) and that is reversible such that it has no direction of installation. 

[0073] In an embodiment and as better shown in FIGS. 27-31 and 35A, the detonator 

assembly 26 includes a detonator head 100, a detonator body 102 and a plurality of detonator 

wires 104, including a through wire 106, a signal-in wire 108 and a ground wire 110. The through 

wire 106 traverses from the top to the bottom of the perforating gun system 10, making a 

connection at each charge holder 16. The detonator head 100 further includes a through wire 
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connector element I I2 connected to the through wire I06 (not shown), a ground contact element 

I I4 for connecting the ground wire I IO to the tandem seal adapter (also not shown), through 

ground springs I I6, and a bulkhead connector element I I8 for connecting the signal-in wire I08 

to the bulkhead assembly S8 (also not shown). Different insulating elements I20A, I20B are also 

provided in the detonator head I 00 for the purpose of insulating the detonator head I 00 and 

detonator wires I04 from surrounding components. As better shown in FIG. 3 I, a crimp sleeve 

I22 can be provided to cover the detonator head 100 and body I02, thus resulting in a more robust 

assembly. The above configuration allows the detonator to be installed with minimal tooling and 

wire connections. 

[0074] In an embodiment as shown in FIGS. 32, 33 and 3SB illustrate a connection of the 

above-described detonator assembly 26 to the tandem seal adapter 48 and a pressure bulkhead 

I24. The bulkhead I24 includes spring connector end interfaces comprising contact pins I26A, 

I26B, linked to coil springs I28A, I28B. This dual spring pin connector assembly including the 

bulkhead I24 and coil springs I28A, I28B is positioned within the tandem seal adapter 48 

extending from a conductor slug 130 to the bulkhead connector element. The dual spring pin 

connector assembly is connected to the through wire I06 of the detonator assembly 26. 

[007S] In an embodiment and as better shown in FIGS. I I to I8, the top connector I4 may 

have a split design to simplify manufacturing and aid in assembly. By "split design" what is 

meant is that the top connector I 4 can be formed of two halves - a top half I SA and a bottom half 

I SB. A plurality of securing mechanisms 24 I may be provided to couple the top half I SA to the 

bottom half ISB. As better shown in FIGS. IS or I8, the top connector I4 may also include a 

blind hole 4S to contain or house the detonation cord, thus eliminating the need for crimping the 

detonation cord during assembly. 

[0076] In an embodiment and as shown for example in FIGS. 4 to I8, the rotation coupling 

30 may either include a plurality of pins SO (FIG. S) symmetrically arranged about a central axis 

of the rotation coupling 30, or a plurality of sockets S2 (FIG. 4) symmetrically arranged about the 

central axis of the rotation coupling 30 and configured to engage the plurality of pins SO of an 

adjacent rotation coupling 30. The pins each include a first end Sia, and a second end Sib 

opposite the first end S I a. According to an aspect, the second end S I b is wider than the first end 

SI a. 
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[0077] In another embodiment, the rotation coupling 30 may either include a polygon-

shaped protrusion, or a polygon-shaped recess configured to engage the polygon-shaped 

protrusion of an adjacent rotation coupling. The polygon can be 12-sided for example for 30 

degree increments. 

[0078] In another embodiment, the top and bottom subs work with off the shelf 

running/setting tools as would be understood by one of ordinary skill in the art. 

[0079] In one embodiment and as shown in FIG. 33, the top sub 72 facilitates use of an off 

the shelf quick change assembly 140 to enable electrical signals from the surface, as well as to 

adapt perforating gun system to mechanically run with conventional downhole equipment. The 

quick change assembly 140 may include a threaded adapter 143 to set an offset distance between 

an electrical connector 142 and the contact pin 126B extending from the bulkhead assembly 58. 

[0080] In one embodiment and as shown in FIG. 34, the bottom sub 70 may be configured 

as a sealing plug shoot adapter (SPSA) to be used specifically with this embodiment. The SPSA 

may receive an off the shelf quick change assembly 140 (not shown) and insulator 150 that 

communicates with a firing head threaded below it (not shown). A setting tool (not shown) may 

run on the bottom side of the perforating gun. 

[0081] In an embodiment, final assembly of the tool string requires only two pipe 

wrenches. No tools are required to install the detonator or any electrical connections. 

[0082] An object is to also provide a perforation gun system kit having the basic 

component parts described above and capable of being assembled within an outer gun carrier. 

[0083] In an embodiment, a method for assembling a perforation gun system is provided, to 

which a certain number of optional steps may be provided. The steps for assembling the gun 

system for transport include the steps of: 

providing a perforation gun system kit having component parts capable of being assembled within 

an outer gun carrier (element 12 in FIGS. 1, 21 and 22), the kit comprising a combination of: 

-a top connector; 

-at least one stackable charge holder for centralizing a single shaped charge within the gun carrier; 

-a detonation cord connectable to the top connector and to each stackable charge holder; 
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-at least one bottom connector adapted for terminating the detonation cord in the gun system and 

adapted for doubling as a spacer for spacing a plurality of stackable charge holders; and 

-a detonator energetically couplable to the detonation cord, 

wherein each of the top connector, at least one stackable charge holder and at least one bottom 

connector comprise a coupling having a plurality of rotational degrees of freedom for providing a 

selectable rotation between each of the top connector, at least one stackable charge holder and at 

least one bottom connector; 

assembling a plurality of the stackable charge holders in a predetermined phase to form a first gun 

assembly; 

running the detonation cord into a bottommost bottom connector; 

assembling the bottommost bottom connector onto the assembled plurality of stackable charge 

holders; 

running a through wire between the bottommost bottom connector and the top connector, so that 

the through wire goes from the top connector to the bottom connector; 

clicking the detonation cord into recesses formed in capturing projections, the capturing 

projections being provided in each of the charge holders; 

running the detonation cord into the top connector; 

cutting the detonator cord, if the detonator cord is not precut a predetermined length; and 

installing charges into each of the charge holders. 

[0084] In an embodiment, the method further includes, prior to transport, the steps of: 

pushing assembled components together to engage all pin connections therebetween; and 

carrying out a continuity test to ensure complete connectivity of the detonating chord. 

[0085] In an embodiment, on location, to complete the assembly, the method further 

comprises the steps of 

threading on the previously assembled components a bottom sub (element 70 on FIGS. I and 20); 

installing and connecting the detonator; 
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pushing in a tandem seal adapter with o-rings onto the first gun assembly; 

pushing in a bulkhead (element 58 in FIG. 19) onto the tandem seal adapter, if the bulkhead and 

the tandem seal adapter are not pre-assembled; 

threading a subsequent gun assembly onto the first gun assembly or threading a top sub (element 

72 in FIGS. 1, 23 and 24) onto a topmost assembled gun assembly, for connection to a quick 

change assembly. 

[0086] Of course, the scope of the perforation gun system, various perforation gun 

components, the perforation gun system kit, and the method for assembling a perforation gun 

system should not be limited by the various embodiments set forth herein, but should be given the 

broadest interpretation consistent with the description as a whole. The components and methods 

described and illustrated are not limited to the specific embodiments described herein, but rather, 

features illustrated or described as part of one embodiment can be used on or in conjunction with 

other embodiments to yield yet a further embodiment. Further, steps described in the method may 

be utilized independently and separately from other steps described herein. Numerous 

modifications and variations could be made to the above-described embodiments without 

departing from the scope of the FIGS. and claims, as apparent to a person skilled in the art. 

[0087] In this specification and the claims that follow, reference will be made to a number 

of terms that have the following meanings. The singular forms "a," "an" and "the" include plural 

referents unless the context clearly dictates otherwise. Further, reference to "top," "bottom," 

"front," "rear," and the like are made merely to differentiate parts and are not necessarily 

determinative of direction. Similarly, terms such as "first," "second," etc. are used to identify one 

element from another, and unless otherwise specified are not meant to refer to a particular order or 

number of elements. 

[0088] As used herein, the terms "may" and "may be" indicate a possibility of an 

occurrence within a set of circumstances; a possession of a specified property, characteristic or 

function; and/or qualify another verb by expressing one or more of an ability, capability, or 

possibility associated with the qualified verb. Accordingly, usage of "may" and "may be" 

indicates that a modified term is apparently appropriate, capable, or suitable for an indicated 

capacity, function, or usage, while taking into account that in some circumstances the modified 

term may sometimes not be appropriate, capable, or suitable. For example, in some circumstances 
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an event or capacity can be expected, while in other circumstances the event or capacity cannot 

occur--this distinction is captured by the terms "may" and "may be." 

[0089] As used in the claims, the word "comprises" and its grammatical variants logically 

also subtend and include phrases of varying and differing extent such as for example, but not 

limited thereto, "consisting essentially of'' and "consisting of" 

[0090] Advances in science and technology may make equivalents and substitutions 

possible that are not now contemplated by reason of the imprecision of language; these variations 

should be covered by the appended claims. This written description uses examples to disclose the 

perforation gun system, various perforation gun components, the perforation gun system kit, and 

the method for assembling a perforation gun system, including the best mode, and also to enable 

any person of ordinary skill in the art to practice same, including making and using any devices or 

systems and performing any incorporated methods. The patentable scope of the perforation gun 

system, various perforation gun components, the perforation gun system kit, and the method for 

assembling a perforation gun system is defined by the claims, and may include other examples 

that occur to those of ordinary skill in the art. Such other examples are intended to be within the 

scope of the claims if they have structural elements that do not differ from the literal language of 

the claims, or if they include equivalent structural elements with insubstantial differences from the 

literal languages of the claims. 
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Application Number 

Title of Invention PERFORATION GUN COMPONENTS AND SYSTEM 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. 

Correspondence Information: 

Add 

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

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

Customer Number 31796 

Email Address moyles@moylesip.com I Add Email I 
Email Address docket@moylesip.com I Add Email I 
Email Address rockman@moylesip.com 

Application Information: 

Title of the Invention PERFORATION GUN COMPONENTS AND SYSTEM 

Attorney Docket Number DMC007USCon3 I Small Entity Status Claimed D 
Application Type Non provisional 

Subject Matter Utility 

I Remove Email I 
I Remove Email I 
I Remove Email I 

Total Number of Drawing Sheets (if any) 1118 I Suggested Figure for Publication (if any) I ~8 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 

Publication Information: 

D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

D 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention PERFORATION GUN COMPONENTS AND SYSTEM 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number ~1796 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status j=>ending T I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I t;ontinuation of T 15920812 ~018-03-14 

Prior Application Status Dending T I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~5920812 t;ontinuation of T 15617344 ~017-06-08 

Prior Application Status Datented T I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

115617344 !Division of IT 115287309 ~016-10-06 ~702680 ~017-07-11 

Prior Application Status !"atented T I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

115287309 !Division of IT 114904788 ~016-01-13 ~494021 ~016-11-15 

Prior Application Status f=xpired T I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4904788 ~ 371 of international T PCTCA2014050673 ~014-07-16 
Additional Domestic Benefit/National Stage Data may be generated within this form 

I Add I by selecting the Add button. 

Foreign Priority Information: 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention PERFORATION GUN COMPONENTS AND SYSTEM 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~821506 J:;A ~013-07-18 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

D 16,2013_ 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention PERFORATION GUN COMPONENTS AND SYSTEM 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Prioritv Document Exchange IPDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authoritv to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authoritv to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Number 

Title of Invention PERFORATION GUN COMPONENTS AND SYSTEM 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. 
I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 

Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I !=>ynaEnergetics GmbH & Co. KG 

Mailing Address Information For Applicant: 

Address 1 Kaiserstrasse 3 

Address 2 

City Troisdorf State/Province 

Count..Y I !=>E Postal Code 53840 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Application Number 

Title of Invention PERFORATION GUN COMPONENTS AND SYSTEM 

Assignee l1 
Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name 

I ~ynaEnergetics GmbH & Co. KG 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 l<aiserstrasse 3 

Address 2 

City lrroisdorf I I State/Province 

Countryi I ~E Postal Code 53840 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
I Add I selecting the Add button. 

Assignee ~ 
Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name 

I ~DP Engineering and Machine Inc 
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Application Number 

Title of Invention PERFORATION GUN COMPONENTS AND SYSTEM 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 h2 Crestmont Way SW 

Address 2 

City 11 ~algary State/Province 

Countryi I t;A Postal Code T3B 5Z6 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature l!Jason M. Rockman/ Date (YYYY-MM-DD) 12019-03-20 

First Name ~ason I Last Name I f.ockman Registration Number ~3473 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

This collection of information is required by 37 CFR 1. 76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public ifthe record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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