LCZ (Cﬂm”w{z ﬁz/e c(ﬁ%?//)‘&/d

T Dorecton

f@% Wnided « feates S went and Trademark % s wececved
ma/%zéédzfoﬂﬁ (&%dzbzéﬁra/mafwfadé tnvention. M lie
and desergition %JZL@ tnvention are enclosid. e regacrements
;/M have boen comppliid wiith) and of Kas been ditermencd Mk
@ fpatent on the cnventeon %ﬂ/é/ﬂﬂwm he lare.

% e Socence and ?éf%ﬂ/ L%ZJ

%/M%w, Mey Unidted e Kates

grants to the person(s) having title to this patent the right to exclude others from making,
using, offering for sale, or selling the invention throughout the United States of America or
importing the invention into the United States of America, and if the invention is a process,
of the right to exclude others from using, offering for sale or selling throughout the United
States of America, products made by that process, for the term set forth in 35 u.s.c. 154(a)(2)
or (c)(1), subject to the payment of maintenance fees as provided by 35 v.s.c. 41(b). See the

Maintenance Fee Notice on the inside of the cover.

DirecTor oF THE UNITED STATES PATENT AND TRADEMARK OFFICE



a2 United States Patent
Schmidt

8] 60

S010688460B2

US 10,688,460 B2
Jun. 23, 2020

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

(54) DEVICE FOR MIXING AND METERING AT
LEAST TWO GASES

(71) Applicant: AC Aircontrols GmbH, Kempen (DE)

(72) Inventor: Hans Georg Schmidt, Oberhausen

(DE)
(73) Assignee: AC Aircontrols GmbH, Kempen (DE)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 139 days.

(21)  Appl. No.: 15/977,909
(22) Filed:  May 11, 2018

(65) Prior Publication Data
US 2018/0257053 Al Sep. 13, 2018

Related U.S. Application Data

(63) Continuation of application No.
PCT/DE2016/000373, filed on Oct. 15, 2016.

30) Foreign Application Priority Data
Nov. 11, 2015  (DE) .covevveerrviinne 10 2015 014 529
(51) Imt. CL
BOIF 15/04 (2006.01)
BOIF 3/02 (2006.01)
(Continued)
(52) UsS.CL
CPC ............ BOIF 15/0429 (2013.01); BO1F 3/02
(2013.01); F16K 11/0655 (2013.01);
(Continued)

(58) Field of Classification Search
CPC ... Y10T 137/2567; Y10T 137/87161; Y10T
137/87692; BO1F 15/0429; F16K
11/0655; GO5D 11/03

(Continued)
(56) References Cited

U.S. PATENT DOCUMENTS

1,077,881 A * 11/1913 Higgins, Jr. ............ FO2M 1/00
123725 A
2,097,397 A * 10/1937 Heinrich ............... F23D 14/465
137/595

(Continued)

FOREIGN PATENT DOCUMENTS

DE 2341585 Al 4/1974
DE 10 2015 014 529 B3 9/2016
EP 0066573 B1  11/1985

Primary Examiner — William M McCalister
(74) Attorney, Agent, or Firm — Muncy, Geissler, Olds &
Lowe, P.C.

(&) ABSTRACT

A device for mixing and metering of at least two gases,
comprising two bodies that can be displaced relative to each
other, wherein margins of the bodies are in contact with one
another and between these margins at least two rectangular
openings for one gas each can be formed, wherein a dis-
placement of the bodies relative to each other automatically
causes an increase of one opening and a decrease of the other
opening, wherein the resulting total cross-section of the
openings remains constantly the same here. Moreover, the
device comprises a control element which is arranged adja-
cent to the two bodies and in contact therewith, wherein the
control element can be translationally displaced in a con-
tinuous manner between a closed position and an open
position in order to close or to open the openings.

15 Claims, 14 Drawing Sheets



