a2 United States Patent

Kiiske

US009409212B2

10) Patent No.: US 9,409,212 B2
(45) Date of Patent: Aug. 9, 2016

(54)

(71)
(72)
(73)

")

@
(22)

(65)

(63)

(30)

NOZZLE APPARATUS AND CLEANING
APPARATUS HAVING SUCH NOZZLE
APPARATUS

Applicant: Diirr Ecoclean GmbH, Filderstadt (DE)
Inventor: Egon Kiiske, Aachen (DE)
Assignee: Diirr Ecoclean GmbH, Filderstadt (DE)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 465 days.

Appl. No.: 13/965,744
Filed: Aug. 13,2013

Prior Publication Data

US 2013/0333732 Al Dec. 19, 2013

Related U.S. Application Data

Continuation-in-part of application No.
PCT/EP2012/050631, filed on Jan. 17, 2012.

Foreign Application Priority Data

Feb. 16,2011 (DE) .o 102011 004 232

(1)

(52)

(58)

Int. CL.

B08B 3/00 (2006.01)

BO8B 3/10 (2006.01)

BO5B 1/04 (2006.01)

B0OSB 3/02 (2006.01)

U.S. CL

CPC ..o BO8B 3/102 (2013.01); BO5B 1/044
(2013.01); BOSB 3/02 (2013.01)

Field of Classification Search

None

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
4,515313 A 5/1985 Cavanagh
5,000,795 A 3/1991 Chung et al.

5,540,247 A 7/1996 Kawatani et al.
6,199,568 Bl 3/2001 Arai et al.

FOREIGN PATENT DOCUMENTS

DE 2409 544 9/1974
DE 28 55906 7/1980
(Continued)
OTHER PUBLICATIONS

International Searching Authority,“International Preliminary Report
on Patentanility”, issued in connection with International Patent
Application No. PCT/EP2012/050631, mailed Aug. 29, 2013, 10
pages.

German Patent Office, “Search Report,” issued in corresponding
German Application No. 10 2011 004 232.6 on Nov. 28, 2011, 12
pages.

(Continued)

Primary Examiner — Eric Golightly
(74) Attorney, Agent, or Firm —Hanley, Flight and
Zimmerman, LLC

(57) ABSTRACT

A nozzle apparatus for the generation of at least one fluid
stream, the nozzle apparatus comprising: a body having a
nozzle chamber comprising a nozzle opening for generating a
fluid stream, wherein the body is rotatably mounted on a unit
and is movable about a rotation axis, wherein the nozzle
opening comprises a wall and a slit-shaped nozzle mouth
extending along a slit axis, and wherein the nozzle chamber
opens into an opening slot formed in the wall of the body
between the nozzle mouth and the nozzle chamber, fluid
being fed to the opening slot through an opening in a hollow
body via a stream path directed by wall sections of the nozzle
chamber to the opening slot, wherein the wall sections are
located opposite the opening.

18 Claims, 8 Drawing Sheets




