US009410510B2

a2z United States Patent (10) Patent No.: US 9,410,510 B2
Kinsey, Jr. 45) Date of Patent: Aug. 9, 2016
(54) AIR CLEANER ARRANGEMENT (56) References Cited
. . U.S. PATENT DOCUMENTS
(71) Applicant: Caterpillar Inc., Peoria, IL (US)
4749485 A * 6/1988 DeGraffenreid ....... BO1D 29/15
. ; : 210/323.1
(72) Inventor: ]%)é)by J. Kinsey, Jr., Washington, IL, 5613992 A 3/1997 Engel
Us) 5,888,260 A *  3/1999 Sica ..o B01D 46/0012
55/331
(73) Assignee: Caterpillar Inc., Peoria, IL (US) 6,482,247 B2* 11/2002 Jaroszezyk .......... B01D5451/64{ ég
7413,588 B2* 8/2008 Holzmann ......... B01D 46/0005
(*) Notice:  Subject to any disclaimer, the term of this . ) 210/282
patent is extended or adjusted under 35 7,520,913 B2* 42009 Mills .coooociivvrinn BO1LD 46/002
U.S.C. 154(b) by 114 days 21013231
e Y yS- 8,317,890 B2* 11/2012 Raether ............... BOLD 46/103
55/498
(21)  Appl. No.: 14/223,231 8709,116 B2* 42014 Muenkel .......... BOID 4610021
2004/0134171 Al*  7/2004 Scott ......cceee B01D 46/0001
(22) Filed: Mar. 24, 2014 55/482
2004/0173097 Al* 9/2004 Engelland .......... B01D 46/0004
95/273
(65) Prior Publication Data 2013/0228504 Al 9/2013 McElroy et al.
2014/0250843 Al* 9/2014 Krull .....coeveeee B01D 46/0005
US 2015/0267653 Al Sep. 24, 2015 55/357
* cited by examiner
(1) Int. CL Primary Examiner — Duane Smith
Fo02M 35/024 (2006.01) Assistant Examiner — Minh-Chau Pham
Fo2M 35/02 (2006.01) (74) Attorney, Agent, or Firm — Leydig, Voit & Mayer, Ltd.
(52) US.CL
CPC ..... F02M 35/02483 (2013.01); F02M 35/0201 G7) . ABSTRACT, ..
(2013.01); FO2M 35/0203 (2013.01); FO2M An air cleane;r arrangement for ﬁlterlng air includes a filter
element receivable inside a housing. The filter element lon-
35/02416 (2013.01) L _—
. . . gitudinally extends along an axis line between a first end
(58) Field of Classification Search surface and a second end surface. The filter element can be

CPC B01D 46/0012; BO1D 46/10; BO1D
46/0001; BO1D 46/0004; B0O1D 46/0005;
BO1D 46/002; B01D 46/103; B0O1D 46/0021;

BO1D 29/15
55/498, 502,331, 482, 484, 357, 521,
55/529; 95/273; 123/198 E; 210/282,
210/323.1

See application file for complete search history.

shaped as a tapering polyhedron including at least one planar
exterior surface that depends from the first end surface to the
second end surface with respect to the axis line. When
received in the housing, the depending exterior surface
diverges away from the sidewall of the housing to create an
expanding plenum. The plenum facilities even distribution of
air along the axial length of the filter element.
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