
Page 1 of 15

BAKER HUGHES INCORPORATED  
Exhibit 1004 

I|l|||l|||l||||l|||||||||||||||||||||Illll||||||||||||l||l|||||||l|||||||||

  

. US005449039A
Umted States Patent [19] pi; Patent Number: 5,449,039

Hartley et al. [45] Date of Patent: Sep. 12, 1995

[54] APPARATUS AND METHOD FOR 4,850,438 7/1989 Regalbuto ........................ .. 175/4.56

Hmommom,AL Wm FWURE 24:32:33 2:122: “E ---- 5- 1422323, , e ey e . .... ..

S HON 5,224,556 7/1993 Wilson etal. .................... .. 175/4.53
[75] Inventors: Alan C. Hartley, Rocky Rapids; Prima .ry Examzner—Hoang G. Dang

513228’ J' Kmsey’ Calgary’ both of Attorney, Agent, or Firm—John Wade Carpenter

[73] Assignee: Canadian Occidental Petroleum, Ltd., [57] ABSIRACI _ _ .
Calgary, Canada An apparatus and method for perforating in deviated

and horizontal wells. A firing pin and charge housing is
[21] APPL N0‘: 192379 integrally secured to a generally tubular body. The

 

[22] Filed: Feb. 7, 1994 firing pin and charge housing has a structure defining at
least one recess extending through the firing pin and

[51] Int. Cl.5 ...................... E21B 43/117; E21B 43/12 Charge housing and communicating with at least one
[52] U.S. Cl. .................. .. 166/297; 166/50; tubular bore within the tubular body_ The recess com-

_ 166/55-15 175/455 prises at least one charge recess communicating with
[58] Field of Search ...................... .. 166/297, 55.1, 50; the at least one tubular here A firing pin is biasingly

175/455 disposed in the recess and an explosive member is dis-

[56] References Cited posed in the charge recess. A detonatoris positioned in
the recess and is engaged to the explosive member for

US‘ PATENT DOCUMENTS detonating the latter. A sleeve member is slidably dis-
2,866,508 12/1953 Church ........................ .. 175/4.56 X posed in the tubular bore and has at least one sleeve
3,240,273 3/1966 Solari et a1. . opening and a shear pin bound thereto and extending
3,468,386 9/1969 Johnson .... .. .. 166/IOOX through the recess for engaging the firing pin. The
4,299,287 ll/1981 Vann et al. ..

155/297 sleeve member includes a sleeve seat for receiving a

 

 

 
 

 

 

  
 

4,484,632 11/1984 Vann ......... .. 165/297 1 t lid bl th 1 b (1 th
“’5”»4°6 4/1985 "‘*“"°”“~ -- 155/297 511:5: oi: tc.?sh)eaI.Kr1:‘i,iEc:l toeasiieevfhlgzigexerz Zlperfiiusfivitfi
4,515,217 5/1935 Stout ......... .. 166/297 P 3“ g

166/297 the charge recess and cause the firing pin to contact the
4,554,981 “/1935 Davies ____ 166/55_1 X dCtO1'13.t0I' and discharge the CXPIOSIVC member.
4,619,333 10/1986 George 175/4.52
4,637,478 1/1987 George ............................. .. 175/4.51 22 Claims, 8 Drawing Sheets

4,544,034 10/1985 George
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