a2 United States Patent

Cavender et al.

US009410388B2

US 9,410,388 B2
Aug. 9,2016

(10) Patent No.:
(45) Date of Patent:

(54)

(71)

(72)

(73)

")

@

(22)

(65)

(62)

(60)

(1)

(52)

ACOUSTIC GENERATOR AND ASSOCIATED
METHODS AND WELL SYSTEMS

Applicant: HALLIBURTON ENERGY
SERVICES, INC., Houston, TX (US)
Inventors: Travis W. Cavender, Angleton, TX
(US); Roger L. Schultz, Ninnekah, OK
(US); Daniel D. Gleitman, Houston, TX
(US)
Assignee: Halliburton Energy Services, Inc.,
Houston, TX (US)

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by O days.

Notice:

Appl. No.: 14/307,709

Filed: Jun. 18,2014
Prior Publication Data
US 2014/0313855 Al Oct. 23, 2014

Related U.S. Application Data

Division of application No. 13/647,035, filed on Oct.
8, 2012, now Pat. No. 8,813,838, which is a division of
application No. 12/834,971, filed on Jul. 13, 2010.

Provisional application No. 61/225,311, filed on Jul.
14, 2009.

Int. Cl.
E21B 28/00 (2006.01)
E21B 43/04 (2006.01)
(Continued)
U.S. CL
CPC ....ccoeonueue E21B 28/00 (2013.01); E21B 33/13

(2013.01); E21B 43/003 (2013.01); E2IB
43/04 (2013.01);

(Continued)

(58) Field of Classification Search
CPC ... E21B 43/003; E21B 28/00; E21B 43/04;
E21B 49/00; E21B 47/14; E21B 33/13;
GO1V 1/04; GO1V 1/40
USPC ..o 166/177.1,177.6, 278; 367/25
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

3/1937 Dale
8/1973 Holloway, Jr.

(Continued)

2,072,982 A
3,754,598 A

FOREIGN PATENT DOCUMENTS

EP 2491357 8/2012
WO 2009073475 A2 6/2009

OTHER PUBLICATIONS

3M, 3M Glass Bubbles, HGS Series, dated Apr. 2009, 4 pages.
(Continued)

Primary Examiner — Michael Wills, 111
(74) Attorney, Agent, or Firm — Schwegman, Lundberg &
Woessner, P.A.; Craig W. Roddy

(57) ABSTRACT

A well system and associated method can include an acoustic
generator which can be used to excite a formation with acous-
tic waves transmitted from the acoustic generator. Another
well system and associated method can include an acoustic
generator which can transmit acoustic waves into cement
surrounding a casing. Another well system and associated
method can include an acoustic generator which can be used
to transmit acoustic waves into an annulus surrounding a well
screen during or after a gravel packing operation. Another
well system and associated method can include an acoustic
generator which can be connected in a drill string in close
proximity to a drill bit, with the acoustic generator transmit-
ting acoustic waves into a formation ahead of the bit.
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