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[54] FIRING SYSTEM FOR A PERFORATING Primary Examiner—Daniel T. Pihulic
GUN INCLUDING AN EXPLODING FOIL Attorney, Agent, or Firm—Henry N. Garrana; John H.
INITIATOR AND AN OUTER HOUSING FOR Bouchard

TEPConan WIRELINE CURRENT AND [57] ABSTRACT
. A firing head for a firing system adapted for use in a

[75] Inventors: Nolan C. Lerche, Stafford; Clifford L. perforating gun includes an outer pressure bulkhead
Aseltine, Houston, both of Tex.; housing which simultaneously conducts two separate
Wallace E. Voreck, Jr., Sparta, N.J. and independent currents: a wireline current from a

Assi . 1 wireline and a return current from an initiator embodied[73] Assignee CompaenHoan“Fox in the firing head.A fire set circuit provides a discharge
, ao pulse to the firing head, and a wireline conductorcable

[21] Appl. No.: 116,082 provides a wireline current to the fire set circuit. The
. firing head includes an outer pressure bulkhead housing

[22] Filed: Sep. 1, 1993 adapted for conducting the wireline current from the
5 wireline conductor cable to the fire set circuit, and an[51] Imt. C15 oeeccseseeseecssseceensresesses F42C 11/00 ’ : a

[52] US. Ch. coeceecccccescssccsessssteccessseesereeesssees 102/202.14  ¢xploding foil initiator (EFI) responsive to the dis-
[58] Field of Search................ 102/202.14, 200, 202.5, Charge pulse from thefire set circuit for initiating the

102/202.7, 206 detonation of a secondary explosive. The discharge
pulse energizing the firing head passes through the ex-

[56] References Cited ploding foil initiator (EFT and emerges from the EFI as
U.S. PATENT DOCUMENTS an EFI return current. As a result, the outer pressure

bulkhead housing of the firing head conducts two sepa-
3,978,791 9/1976 Lemieyetal... 102/202.14 rate and independent currents: the EFI return current
aes} Sri98e Barrett “hel 700 from the EFI to a ground potential, and the wireline
4.762.067 81988 Barkeretal “e eeF027202.14 current from the wireline conductor cableto the fire set
4,788,913 12/1988 Stroudetal... 102/202.5 circuit.
4,944,225 7/1990 Barker ......cccssssssseseeeseees 102/202.5

5,088,413 2/1992 Huberet al. oeeeeseees 102/200 22 Claims, 7 Drawing Sheets

ro
t

ae

Gary?
YesSY 22b

KI 26a
22 ts A° ¥ /) 2

ind a ~10—-UU FT) y 26b
, si

&aeW/

oe 26b
vl 22a

76 4° ran) 22b=

 
 
 

FROM FIRE
SET CIRCUIT

24
 

Hunting Titan, Inc.
Ex. 1016

Pg. 001

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Hunting Titan, Inc. 
Ex. 1016 

Pg. 002

Sheet 1 of 7 5,347,929Sep. 20, 1994U.S. Patent

n, Inc.
Ex. 1016

Hunting Tita

 
  
 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
  

©

Le~
2§2~

NX

nS.NSSa4LgnlnZeplsTy “a.~~SESWHLaceyae————FesJesSer
t

lopeSayeeeLLAAELLLa52one!ae)8Q
Pg. 002

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Hunting Titan, Inc. 
Ex. 1016 

Pg. 003

Sheet 2 of 7 5,347,929Sep. 20, 1994U.S. Patent

    
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Hunting Titan, Inc. 
Ex. 1016 

Pg. 004

U.S. Patent Sep. 20, 1994 Sheet 3 of 7 5,347,929

 
    

TO FIRE FROM FIRE
SET CIRCUIT SET CIRCUIT

24 24

22¢ 22c2 59c3 22cIA 22c1 7262Cc
/

203A
\.\i @

22C2B 22c2A

22c!lB

22¢2D

FIG.7 FIG.8
FIG.9 g Tit

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Hunting Titan, Inc. 
Ex. 1016 

Pg. 005

U.S. Patent Sep. 20, 1994

 
 

FROM
WIRELINE

CABLE 16
 

  

 
 
 

 
 
 
 
 

 
 

 

 

UV) 

CIRCUIT 24
FIRE SET

Sheet 4 of 7 5,347,929

FIG. 10

22d2 iT
22d1

 

FIG.11

2903 22¢3A "
22c2 |

Z2cf  22cTA

 
 

 
 

cit

2262

 

Hunting Titan, Inc.
Ex. 1016

Pg. 005

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


