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Docket No.: 74860

DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT

FLOW RESTRICTOR ELEMENT, ESPECIALLY FOR RESTRICTING

. . AIR FLOW IN AN AIR DUCT SYSTEM OF A VEHICLE
Title of the Invention:

As a below named inventor, | hereby declare that:

This declaration is directed to:

& The attached application, or

] United States application or PCT international application number _
filed on

The above-identified application was made or authorized to be made by me.

{ believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

WHEREAS Eberspacher Climate Control Systems GmbH & Co. KG

(hereinafter referred to as Assignee) having a place of business at:
Eberspécherstrafie 24, 73730 Esslingan, GERMANY

is desirous of acquiring the entire right, title and interest to said invention and in the L,etﬁers
Patent to be obtained therefor from the United States;

NOW THEREFORE, be it known by all whom it may concern, that for and in consideration of the
sum of One Dollar ($1.00) (or the equivalent thereof in foreign currency) and other valuable
consideration, the receipt of which is hereby acknowledged, | have assigned, sold and set over
and by these presents do assign, sell and set over unto the said Assignee for the territory of the
United States of America and not elsewhere, the full and exclusive right, title and interest in and
to the said invention, said invention, application and Letters Patent to be held and enjoyed by
the said Assignee for its own use and behoof and for the use and behoof of its successors and
assigns to the full end of the term for which said Letters Patent is granied, as fully and entirely
as the same would have been held by me had this Assignment and sale not been made.

| hereby acknowledge that any willful false staterent made in this declaration is punishable
under 18 U.S.C. 1001 by fine or imprisonment of not more than (5) years, or both.
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Docket #74860

FLOW RESTRICTOR ELEMENT, ESPECIALLY FOR
RESTRICTING AIR FLOW IN AN AIR DUCT SYSTEM OF A
VEHICLE
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority under 35 U.S.C. § 119 of German
Patent Application DE 10 2013 216 127.1 filed August 14, 2013, the entire contents of which are

incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention pertains to a flow restrictor element, which can be used, for

example, to generate a flow restriction in an air duct system of a vehicle.

BACKGROUND OF THE INVENTION

[0003] A flow restrictor element, which comprises a restrictor element carrier with a

plurality of carrier struts extending starting from a central connection area, is known from the
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subsequently published German Patent Application DE 10 2012 208 935. These carrier struts,
arranged in a cross-shaped or star-shaped configuration in relation to one another, are designed to
be mounted on a duct wall of a flow duct at their free end area located at a distance from the
central connection area. The carrier struts have a locking formation for this, which can be caused
to lockingly mesh with an opposite locking formation on the flow guide duct or the wall thereof,
so that the restrictor element carrier or the flow restrictor element is held at the inner
circumferential wall of the flow duct and can contribute to a defined restriction thereof.
Restrictor element mounting areas are formed between mutually adjacent carrier struts, and a
restrictor element detachably connected with at least one such restrictor element carrier is
provided in at least one such restrictor element mounting area. The detachable connection may
be provided by a plurality of destructible connection webs, so that one such restrictor element or
a plurality of such restrictor elements can be removed to generate a defined restriction cross
section by destroying these connection webs connected to the restrictor element carrier.
Circumferential areas, into which the air being guided in the flow duct can flow, can the formed
in this manner in the restrictor element provided, in general, in a disk-like shape, while other
circumferential areas may be provided, in which a restrictor element was not detached from the

restrictor element carrier and the passage in air is essentially not possible.

[0004] DE 10 2007 001 052 A1 discloses a flow restrictor element of a disk-shaped
design with a plurality of passage openings formed therein. A locking device, which can be
caused to mesh with a groove-like opposite locking device formed on the flow duct in order to

generate a holding action by pushing in the flow restrictor element laterally in relation to the
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direction of flow, 1s formed at the outer circumferential area of this disk-shaped flow restrictor

clement.

[0005] US 7,497,772 B2 discloses a disk-shaped flow restrictor element with a passage
opening or with a plurality of passage openings formed therein. A slot-like insertion opening,
which is open at right angles to the longitudinal direction of the flow duct, and into which the
flow restrictor element can be inserted, is formed on the duct wall of a flow duct. An outer
circumferential area of the flow restrictor element is held in this slot-like insertion opening and is

secured by a securing pin against falling out laterally.

[0006] DD 298 156 AS discloses a flow restrictor element of a disk-shaped design, which
is arranged between two plate-like components of an air inlet of an individual fan in the direction

of flow. A plurality of passage openings are provided in the flow restrictor element.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to provide a flow restrictor element,
especially for restricting the air flow in an air duct system of a vehicle, with which a restriction
cross-sectional area can be adapted in a simple manner and improved flow characteristics can be

achieved in a flow guide duct.

[0008] This object is accomplished according to the present invention by a flow restrictor

element, especially for restricting the air flow in an air duct system of a vehicle, comprising a
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ring-shaped restrictor element carrier to be arranged at the flow guide duct as well as at least one
restrictor element, which is arranged radially within the restrictor element carrier in relation to a
central axis of the flow restrictor element or of the restrictor element carrier and is detachable
from the restrictor element carrier to change a restriction cross-sectional area, wherein a locking
device is provided at an outer circumferential area of the restrictor element carrier for locking the

restrictor element carrier at a flow guide duct.

[0009] In a flow restrictor element designed according to the present invention, the
restrictor element carrier forms essentially the radially outermost area and can also contribute to
the flow restriction in this area. A variable flow cross section is provided in an area radially
within the restrictor element carrier. This means that the change in the restriction cross-sectional
area is brought about by releasing or not releasing surface areas located in a radially staggered
manner, which permits an essentially central or symmetrical flow through a flow duct. Contrary
to this, cross-sectional area segments located staggered essentially in the circumferential
direction are released for flow or are blocked against flow in the embodiment of a flow restrictor
element known from DE 10 2012 208 935, which leads, in general, to an asymmetrical flow
through a flow duct. Symmetrical or central flow through a flow duct is especially significant
especially if this duct is defined by an air discharge unit, for example, with a plurality of
discharge lamellae and leads, for example, into the interior space of a vehicle. The air discharge
unit can be used uniformly due to the central arrival of the flow essentially in its entire surface
area available for the discharge, because the flow can arrive in the embodiment of a flow

restrictor element according to the present invention centrally and not only in certain
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circumferential areas. The uniform arrival of flow and even the uniform utilization of the
discharge area provided by such an air discharge unit is especially advantageous especially if the
air flow 1s deflected by such an air discharge unit or the direction of discharge is variable,
because it can thus be guaranteed that the air discharge unit, to which the flow arrives essentially
centrally or over the entire area thereof, can deflect or guide the air in the direction to be preset

by this unit.

[0010] To achicve uniform and stable connection of the flow restrictor element to an
assembly unit carrying same, it is proposed that the locking device comprises a plurality of
locking projections, preferably snap-in projections extending from the restrictor element carrier,
wherein the locking projections have a locking meshing (engagement) area to be positioned such
that it meshes with a locking recess on a side thereof that is to be positioned facing a flow guide
duct, and wherein the locking projections can extend from an outer edge area of the restrictor

element carrier radially outwardly and/or in the direction of the central axis.

[0011] Adapting to the generally rounded cross-sectional shape of flow ducts, it is
proposed, to achieve efficient restriction, on the one hand, and to make stable connection
possible, on the other hand, that the restrictor element carrier be designed, in at least some areas,
with a rounded ring shape, preferably in the shape of a circular ring, with an elliptical shape or an
oval shape. It should be noted in this connection that various shapes of this type can, of course,
be combined. Thus, the restrictor element carrier may be in the shape of a circular ring in some

areas and have an elliptical shape in another area, and possibly an oval shape in yet another area.
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Such rounded ring-shaped areas may also be combined with areas of the restrictor element carrier
in which the latter has, for example, an angular circumferential contour for adaptation to a
corresponding shape of a flow duct. It should also be noted that a ring-shaped design of the

restrictor element carrier can also be obtained by a polygonal shape thereof.

[0012] To make it possible to achieve a greater variability of the restriction
cross-sectional area, it is proposed that a plurality of restrictor elements arranged in a radially
staggered manner be provided, wherein the radially outermost restrictor element is detachably
connected with the restrictor element carrier and each additional restrictor element positioned
radially on the inside is detachably connected with a restrictor element adjacent thereto radially

on the outside.

[0013] In adaptation to the shape or design of the restrictor element carrier, it is proposed
that at least one restrictor element be ring-shaped, preferably with essentially the same

ring-shaped design as the restrictor element carrier.

[0014] A possibility of varying the restriction cross-sectional area even more finely can
be advantageously achieved by at least one restrictor element comprising a plurality of restrictor
clement segments following each other about the central axis in the circumferential direction,
wherein the restrictor element segments of one restrictor element are detachably connected with
the restrictor element carrier or/and with another restrictor element or/and with at least one

additional restrictor element segment independently from one another.
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[0015] The detachable connection of restrictor elements with one another or/and with the
restrictor element carrier can be achieved in an especially simple manner by at least one restrictor
element being connected detachably with the restrictor element carrier or/and with an additional
restrictor element or/and with at least one additional restrictor element segment by at least one
connection web. In particular, provisions may be made for at least one connection web to be
destructible for detaching a restrictor element. The connection web consequently forms a
predetermined breaking point, which permits easy detachment, on the one hand, and guarantees,
on the other hand, that other areas of the restrictor element carrier or of a restrictor element will

not be damaged during detachment.

[0016] To facilitate the destruction of such a connection web, it is proposed that at least
one cutting tool insertion opening be provided associated with the at least one connection web,
preferably one cutting tool insertion opening each on both sides thereof. It thus becomes possible

to insert, for example, pliers into the cutting tool insertion openings and to cut a connection web.

[0017] For example, provisions may be made for at least one cutting tool insertion
opening to be provided by an expansion of an intermediate space separating a restrictor element
from the restrictor element carrier. For example, at least one cutting tool insertion opening can
be provided in an especially simple manner by an intermediate space, which separates a restrictor
element from another restrictor element or from the restrictor element carrier, being provided at a

connection web.
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[0018] To detach a restrictor element or a restrictor element segment in a simple manner,
it is proposed that at least one restrictor element or restrictor element segment be connected with
a restrictor element carrier or/and with another restrictor element by at least one connection web
with a cutting tool insertion opening associated therewith and by at least one connection web
without a cutting tool insertion opening associated therewith. A connection web with an
associated cutting tool insertion opening can be destroyed (cut through or broken apart) first by
cutting by means of a cutting tool. The restrictor element or restrictor element segment can then
be rotated in relation to the restrictor element carrier or another restrictor element in order to also

destroy the connection web, with which no cutting tool insertion opening is associated.

[0019] It is proposed in an especially advantageous embodiment that two connection
webs with a cutting tool insertion opening each associated therewith be provided, associated with
at least one restrictor element, essentially diametrically opposite each other and that two
connection webs without these openings be provided essentially diametrically opposite each

other.

[0020] The flow restrictor element designed according to the present invention can be
provided in an especially simple manner by the restrictor element carrier being made integrally
with at least one restrictor element and at least one connection web, preferably also with a

locking device, preferably made of a plastic material.
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[0021] The restrictor element carrier may have an essentially disk-shaped design with at
least one restrictor element. Further, it is proposed, to achieve central flow through a flow duct,
that the restrictor element carrier and at least one restrictor element detachably connected with

same be arranged concentrically to the central axis.

[0022] According to another aspect, the present invention pertains to a flow restrictor
element, especially for restricting the air flow in an air duct system of a vehicle, comprising a
ring-shaped restrictor element body to be arranged on a flow guide duct, wherein a locking
device for locking the restrictor element body on a flow guide duct is provided on an outer

circumferential area of the restrictor element body.

[0023] Restriction of a flow guide duct, which restriction is defined by the selection of
the side of the flow restrictor element, can be brought about with such a ring-shaped flow
restrictor element, and the flow through the flow guide duct takes place essentially centrally

because of the ring-shaped design.

[0024] Provisions may now be made for the locking device to comprise a plurality of
locking projections, preferably snap-in projections, extending from the restrictor element body,
and the locking projections preferably have a locking meshing area to be positioned such that
they mesh with a locking recess on a side thereof that is to be positioned facing a flow guide
duct. A stable, but easy-to-establish fixation of the flow restrictor element can be achieved in

this manner.
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[0025] The locking projections may be arranged such that they extend from an outer edge
area of the restrictor element body radially outwardly or/and in the direction of a central axis of
the restrictor element body. This central axis may essentially also correspond to the direction of
flow of air flowing through from the restrictor element body in the opening provided preferably

centrally therein.

[0026] According to an advantageous aspect, the restrictor element body may have a

rounded ring shape, preferably a ring shape, elliptical or oval shape, at least in some areas.

[0027] The present invention pertains, furthermore, to an air duct system, especially for a
vehicle, comprising a flow duct with a duct wall surrounding a flow space, wherein at least one
opposite locking device is provided on the duct wall for locking meshing with a locking device
of a flow restrictor element according to the present invention, and at least one such flow
restrictor element is held with an opposite locking device on an inner side of the duct wall by the

locking meshing of a locking device.

[0028] The air duct system may be designed, for example, such that the flow duct
comprises a duct connection, which is to be fixed on a support structure, preferably a wall, and
provides the duct wall with the opposite locking device. Such a duct connection may define, for
example, a discharge area of the air duct system or be provided there, and a discharge element,

preferably with at least one flow guide element, for example, lamella or the like, may

10
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advantageously be provided on the duct connection.

[0029] The present invention will be described in detail below with reference to the
attached figures. The various features of novelty which characterize the invention are pointed
out with particularity in the claims annexed to and forming a part of this disclosure. For a better
understanding of the invention, its operating advantages and specific objects attained by its uses,
reference 1s made to the accompanying drawings and descriptive matter in which preferred

embodiments of the invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Figure 1 is an axial view of a flow restrictor element;
[0031] Figure 2 is a perspective view of the flow restrictor element according to Figure 1;
[0032] Figure 3 is the view of a restrictor element carrier of the flow restrictor element

according to Figure 1, which view corresponds to Figure 1, without a restrictor element provided

thercon;

[0033] Figure 4 is a perspective view of the restrictor element carrier according to Figure
3;

[0034] Figure S is an axial view of a flow restrictor element according to an alternative

11
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embodiment;

[0035] Figure 6 is a perspective view of the flow restrictor element according to Figure 5;

[0036] Figure 7 is the flow restrictor element according to Figure 5 with a restrictor

element detached from it;

[0037] Figure 8 is the flow restrictor element according to Figure 5 with a restrictor

element detached from it;

[0038] Figure 9 is an axial view of a flow restrictor element according to an alternative
embodiment;

[0039] Figure 10 is a perspective view of the flow restrictor element according to Figure
9

[0040] Figure 11 is the flow restrictor element according to Figure 9 with a restrictor

clement segment detached from it;

[0041] Figure 12 is a perspective view of the flow restrictor element according to Figure

11;

12
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[0042] Figure 13 is a duct connection of an air duct system with a flow restrictor element

locked on it;

[0043] Figure 14 is an exploded view of the assembly unit according to Figure 13;

[0044] Figure 15 is an axial view of a flow restrictor element according to an alternative
embodiment;

[0045] Figure 16 is a perspective view of the flow restrictor element according to Figure
15;

[0046] Figure 17 is a duct connection of an air duct system with a flow restrictor element

according to Figure 15 locked on it; and

[0047] Figure 18 is an exploded view of the assembly unit according to Figure 17.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0048] Referring to the drawings in particular, Figures 1 through 4 show a first type of
embodiment of a flow restrictor element generally designated by 10. This flow restrictor element
10 may be used in a flow duct of an air duct system in a vehicle for generating a defined air flow

restriction.

13
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[0049] The flow restrictor element 10 comprises a restrictor element carrier 12 of a
ring-shaped design. This carrier is designed as a closed circular ring in the example being
shown. A locking device 16 is provided on an outer circumferential area 14 of the restrictor
element carrier 12. This locking device comprises in the example being shown four locking
projections 20, which are arranged, for example, at equal angular distances from one another
about a central axis M of the flow restrictor element 10, which axis extends at right angles to the
drawing plane in Figure 1, and which extend from an outer edge arca 18. At their area that is
oriented radially outwardly in relation to the central axis M, the locking projections 20, which
extend essentially such that they are oriented essentially axially, have a locking meshing area 22,
which is U-shaped in the example being shown. This area can mesh with a recess of an opposite
locking device, which has, for example, a complementary shape, on the duct wall of a flow duct,
so that the flow restrictor element 10 can be held firmly by the locking device 16 on an inner

circumferential surface of the duct wall or of the flow duct.

[0050] A plurality of axially extending stop elements 24 may be provided, for example,
with equal angular pitch, from the radially outer edge area 18 of the restrictor element carrier 12.
These can be used, when the flow restrictor element 10 is inserted into a flow duct, which is, for
example, of a tubular design, to preset a defined axial positioning by cooperating with an
opposite stop, which may be designed such that it extends radially inwardly from the duct wall,
and to ensure that the flow restrictor element cannot be pushed farther into the flow duct. This is
especially helpful if an exact circumferential orientation of the locking meshing areas 22 with the

corresponding recesses of the opposite locking device is not preset at first. A defined axial

14
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positioning can then be achieved first and the locking projections 20 can be caused to be aligned
with the corresponding recesses of the opposite locking device by rotating the flow restrictor
element 10 in the flow duct. However, the defined circumferential orientation may also be
brought about or imposed by providing at the radially outer edge area 18 a positioning projection
26, which extends, for example, radially outwardly, and which can be positioned such that it
meshes with a corresponding positioning recess on the flow duct, so that it is ensured that the
locking projections 20 of the locking device 16 are aligned with the corresponding recesses of the

opposite locking device in the circumferential direction as well.

[0051] It should be noted in this connection that the flow duct may comprise, for
example, a duct connection, which defines the downstream end of the flow duct and may be
designed with the design measures mentioned above for interaction with the flow restrictor
element 10. Associated with such a duct connection or flow duct, a discharge diaphragm, which
is provided in an interior space of the vehicle and is visually recognizable, and which may have,
for example, a plurality of lamellae that are also oriented or can be positioned for generating a
flow deflection, may be provided, in order thus to guarantee that the air flow being discharged

can reach an area of the interior space of a vehicle that is intended for it.

[0052] A restrictor element 28, which likewise has a ring-shaped design, 1s provided
radially within the ring-shaped restrictor element carrier 12. This element is connected with the
restrictor element carrier 12 by connection webs 30, 32, 34, 36 at four circumferential areas,

which are positioned, for example, at an angular distance of 90° in relation to one another.

15
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Provisions may in this case be made, in particular, for providing, for example, the entire flow
restrictor element 10 with the restrictor element carrier 12, with the locking projections 20, with
the axial stops 24 and with the positioning projection 26 as well as with the restrictor element 28
and with the connection webs 30, 32, 34, 36 connecting these with the restrictor element carrier
12 as an integral component, preferably one made of plastic. This component has, especially
with the restrictor element carrier 12 and with the restrictor element 28, a basically disk-shaped
and ring-shaped closed configuration, which is oriented essentially centrally towards the central
axis M. In particular, the ring-shaped restrictor element carrier 12 and the likewise ring-shaped

restrictor element 28 are arranged concentrically to the central axis M.

[0053] Due to the connection webs 30, 32, 34, 36 being provided, a gap-like intermediate
space 38 divided into a plurality of segments is formed between the restrictor element carrier 12
and the restrictor element 28. This intermediate space 38 is radially expanded in the arcas
adjoining the connection webs 30, 32 arranged diametrically opposite each other, so that a cutting
tool insertion opening 40, 42 each is formed in the circumferential direction on both sides of
these connection webs 30, 32. For example, the two jaws of pliers can be inserted into these
cutting tool insertion openings 40, 42 in order to cut the connection webs 30, 32 and to destroy
them thereby by pinching together. After the connection webs 30, 32 have been cut, the restrictor
clement 28 is still connected with the restrictor element carrier 12 via the two connection webs
34, 36, which are likewise located diametrically opposite each other. These two connection webs
34, 36 thus define a pivot axis, about which the restrictor element 28 can be rotated in relation to

the restrictor element carrier 12, and these two connection webs 34, 36 are also destroyed (cut

16
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through) in this case, so that the restrictor element 28 can be completely detached from the

restrictor element carrier 12. This state is shown in Figures 3 and 4.

[0054] Depending on the extent to which a flow duct of an air duct system shall be
restricted for generating a certain flow characteristic, the flow restrictor element 10 may be
installed either in the configuration shown in Figures 1 and 2, in which the restrictor element 28
is provided at the restrictor element carrier 12, so that a cross-sectional area that is free for flow
is essentially defined by an inner opening 44 of the restrictor element 28. Air can also pass
through the intermediate space 38, the cutting tool insertion openings 40, 42 and possibly a
gap-like intermediate space between the radially outer edge area 18 and the inner circumferential
surface of the duct wall, so that the restriction can also be affected by a defined presetting of the
overall cross-sectional area of these open areas. If only a low degree of restriction is necessary,
the restrictor element 28 can be removed from the restrictor element carrier 12 in the
above-described manner, so that this carrier can be inserted into the flow duct in its configuration
shown in Figures 3 and 4 and the cross-sectional area that is free for flow is now defined

essentially by the inner opening 46 of the restrictor element carrier 12.

[0055] Besides the fact that the flow restrictor element 10 can be manufactured in a
technologically simple manner, this element also has the essential advantage that regardless of
the extent to which flow restriction shall be preset, an essentially central flow is achieved through
said element. The consequence of this is that flow is likewise possible essentially centrally

through the flow duct carrying the flow restrictor element 10. As a consequence of this, a highly

17
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uniform air flow, which is not oriented in an undesired direction, can likewise be provided into
the interior space of a vehicle in a discharge unit, which is positioned, for example, close to the

flow restrictor element 10.

[0056] A modified embodiment of a flow restrictor element is shown in Figures 5
through 8. Components or assembly units, which corresponding to components or assembly
units described above, are designated by the same reference numbers in this case, with an "a"

added.

[0057] The restrictor element carrier 12a of this flow restrictor element 10a corresponds,
concerning its embodiment, essentially to the restrictor element carrier described above with
reference to Figures 1 through 4. This carrier also has, on its outer circumferential arca 14a, the
locking device 16a with its locking projections 20a extending essentially axially from the outer
edge area 18a. The axial stops 24a as well as the positioning projection 26a are provided
likewise as well. The restrictor element 28a is detachably connected to the restrictor element
carrier 12a via connection webs 30a, 32a, 34a, 36a, and cutting tool insertion openings 40a, 42a
are associated, for example, with the two connection webs 30a, 32a located diametrically

opposite each other here as well.

[0058] An additional restrictor element 48a, likewise provided, for example, with an
annular shape, is likewise provided, for example, radially within the restrictor element 28a. This

clement is detachably connected to the restrictor element 28a via connection webs 50a, 52a,

18
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which are diametrically opposite each other, as well as via connection webs 54a, 56a, which are
likewise located diametrically opposite each other. These four connection webs 50a, 52a, 54a,
56a may be arranged at an angular distance of 90° in relation to one another in this case as well.
Cutting tool insertion openings 58a, 60a, which may be provided as radial expansions of a
gap-like intermediate space 62a formed between the two restrictor elements 28a, 48a, may, in
turn, be associated with the two connection webs 50a, 52a arranged diametrically opposite each

other on both circumferential sides of said connection webs.

[0059] The flow cross-sectional arca available is defined in the flow restrictor element
10a shown in Figures 5 and 6 by the inner opening 64a of the inner one of the two restrictor
elements 28a, 48a located in a radially staggered manner. A finer setting of the restricting
cross-sectional area or of the cross-sectional area released for flow in a flow duct can be achieved
in case of such a design of the flow restrictor element 10a with a plurality of restrictor elements
28a, 48a positioned in a radially staggered manner within the restrictor element carrier 12a. For
example, as is shown in Figures 7 and 8, the radially inner one of the two restrictor elements 28a,
48a can be removed from the flow restrictor element 10a by destroying the connection webs 50a,
52a, 54a, 56a, so that the cross-sectional area that is free for flow is defined in this state
essentially by the inner opening 44a of the restrictor element 28a. If an even larger flow
cross-sectional area shall be released, this restrictor element 28a may also be removed from the

restrictor element carrier 12a.

[0060] Figures 5 and 6 show that the connection webs 50a, 52a, 40a, 42a, with which

19

PATENT
REEL: 033920 FRAME: 0152



10

15

respective cutting tool insertion openings 58a, 60a as well as 40a, 42a are associated, can be
positioned in the same circumferential area, just like the connection webs 54a, 56a as well as
34a, 36a, with which no such cutting tool insertion openings are associated. The configuration
could, of course, also be different, so that a circumferential offset of connection webs with
cutting tool insertion openings can be brought about at the different transitions. The connection
webs associated with different radial transitions also do not necessarily have to be positioned

cach in the same circumferential area.

[0061] Another alternative embodiment is shown in Figures 9 through 12. Components
or assembly units which correspond to components and assembly units described above in terms
of function and design are designated by the same reference numbers with the addition of a "b" in

this case.

[0062] The restrictor element carrier has the design described above with reference to
Figures 1 through 4 in the flow restrictor element 10a shown in Figures 9 through 12 as well, so

that reference may be made to these explanations.

[0063] On its radially inner area, the restrictor element carrier 12a carries the restrictor
element 28b, which is designed with two circle segment-like or ring segment-like restrictor
clement segments 66a, 68b in this exemplary embodiment. Each of these restrictor element
segments 66a, 68b is connected to the restrictor element carrier 12b by two connection webs 30b,

34b as well as 32b, 36b. The two cutting tool insertion openings 40a, 42b, which are arranged
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adjoining the connection webs 30b and 32b in the circumferential direction, are associated with
one each of these two connection webs 30b and 32b. The restrictor element segments 66b, 68b

could also be connected with one another by connection webs.

[0064] Depending on the extent to which a flow restriction shall take place, the same
restrictor element 28b with its two restrictor element segments 66a, 68b could be removed from
the restrictor element carrier 12b. For example, the connection web 30b or 32b, respectively, can
at first be cut for this again, for example, with a cutting tool, and complete detachment can then
be achieved by rotating the restrictor element segments 66a, 68b about the connection webs 34b,
36b by destroying these connection webs 34b, 36b as well. If only a low degree of restriction
shall be achieved, the restrictor element segment 66a can be removed in this case, as this 1s
shown in Figures 11 and 12, while the other restrictor element segment 68b of the restrictor

clement 28b remains at the restrictor element carrier 10b.

[0065] It should be noted that it would, of course, also be possible to provide a different
division of the restrictor elements 28b. For example, it could thus be divided into more than two
restrictor element segments. Furthermore, the restrictor element segments, into which the
restrictor element 28b is divided, could have different sizes, e.g., a different circumferential
extension, in order to make possible a variation in the extent to which the flow cross section or
the restriction cross-sectional area is affected in this respect as well. The segmenting of the
restrictor elements can, of course, also be achieved if, as is shown in Figures 5 through 8, a

plurality of restrictor elements are arranged in a radially staggered pattern. These radially
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staggered restrictor elements may be segmented here in the same manner relative to one another,
so that intermediate spaces separating the segments are located in the same circumferential area
in all or a plurality of restrictor elements arranged in a radially staggered pattern. As an
alternative, these intermediate spaces could also be offset in the circumferential direction in
relation to one another, so that, for example, a restrictor element segment of a restrictor element
positioned radially farther inwardly bridges over an intermediate space between two restrictor
element segments of a restrictor element adjoining it radially on the outside and is connected to
these two restrictor element segments by at least one connection web each. This leads to a stable
design of a flow restrictor element, in which a plurality of restrictor element segments of
different restrictor elements, which said segments follow each other in the circumferential

direction and are also positioned in a radially staggered pattern, are provided.

[0066] A configuration in which the cross-sectional area essentially released for flow is
located centrally in a flow duct, is also created by separating individual restrictor element
segments, so that a comparatively uniform discharge of, for example, the air to be introduced into
the interior space of the vehicle is achieved in a discharge unit now following in the downstream

direction.

[0067] Figures 13 and 14 show a discharge assembly unit generally designated by 70, in
which a duct connection 72 of a flow guide duct of an air duct system is provided with a flow
restrictor element, here, for example, with the flow restrictor element 10 shown in Figures 1 and

2. It should be noted that one of the other above-described flow restrictor elements may, of
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course, also be used with the many different possibilities of varying the restriction cross section,

which possibilities are also described in this connection.

[0068] The duct connection 72 comprises a duct wall 74, which defines a partial area of a
flow duct and from which a flange area 76 extends radially outwardly. The duct connection 72
can be fixed with this flange area 76, for example, to a wall defining an interior space of a
vehicle by screw connection or the like. A discharge diaphragm 78, which covers the opening
provided in the duct connection 72 towards the interior space of the vehicle and may have one or
more flow guide elements, for example, lamellae or the like, in order to be able to guide the air

flow in a defined direction, may also be fixed on the flange area 76, for example, by locking.

[0069] A plurality of recesses 80 of the opposite locking device 82, distributed in the
circumferential direction, are recognized in the duct wall 74. In the state of assembly of the
discharge assembly unit 70 shown in Figure 13, the locking meshing areas 22 of the locking
projections 20 can mesh with or snap in these recesses 80 in order thus to lock the flow restrictor

element 10 on the duct wall 74 or the duct connection 72.

[0070] In the locked state, the stop elements 24 of the flow restrictor element 10 are in
contact, with stop sections 84 extending radially outwardly, with the axial end area of the duct
connection 72 or the duct wall 74 or are located at a short axial distance therefrom. The stop
elements 24 thus ensure that the flow restrictor element 10 cannot be inserted too far into the

duct connection 72.
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[0071] A defined circumferential positioning can be brought about during the insertion of
the flow restrictor element 10 into the duct connection 72 by the interaction of the positioning
projection 26 with one of the positioning recesses 86 provided, which are distributed over the
circumference. These axially open positioning recesses 86 are arranged such that it is
guaranteed, regardless of the particular positioning recess into which the positioning projection
26 is inserted, that the locking projections with their locking meshing areas 22 are aligned with

the recesses 80 of the opposite locking device 82 in the circumferential direction.

[0072] After inserting the flow restrictor element 10 into the duct connection 72, the
latter can be inserted, for example, from an interior space of the vehicle, into an associated
opening of a wall defining the interior space, a dashboard or the like and fixed thereto. Another
arca of the flow guide duct, designed, for example, as a tube or flexible corrugated tube or the
like, can then be pushed over the duct wall 74 on the side facing away from the interior space and

locked there with a pipe clamp or/and by frictional press fit.

[0073] As was already described above, a suitable flow restrictor element with the
necessary number of restrictor elements can be provided in the duct connection 72 depending on
the extent to which flow restriction shall be provided at a discharge point or in a discharge

assembly unit 70.

[0074] An alternative type of embodiment of a flow restrictor element is shown in
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Figures 15 and 16. Components and areas which correspond to above-described components and
arcas of the flow restrictor elements according to Figures 1 through 12 are designated by the

same reference numbers with a "d" added.

[0075] The flow restrictor element 10d shown in Figures 15 and 16 comprises a
ring-shaped restrictor element body 12d, which may correspond in respect to its basic design, for
example, to the restrictor element carrier described with reference to Figures 1 through 4. The
locking projections 20a,, the stop elements 24d as well as the positioning projection 26d extend
on the outer circumferential area 14d of the restrictor element body 12d in the above-described

manncr.

[0076] The restrictor element body 12d having a ring-shaped design has an opening 44d,
which is arranged preferably centered in relation to the central axis M thereof and through which

the air being guided in a flow guide duct can flow.

[0077] The flow restrictor element 10d shown in Figures 15 and 16 is designed basically
such that it cannot provide a variable restriction cross section itself. Provisions may rather be
made for selecting a flow restrictor element 10d with a cross section of the opening 44d being
adapted to it depending on the extent of restriction to be provided in a discharge assembly unit or
in a flow guide duct; thus, the opening 44d can be provided with a smaller opening cross section,
which means that the radial extension of the restrictor element body 12d becomes larger. If a

weaker restriction shall be generated, the opening 44d can be provided with a correspondingly
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larger cross-sectional dimension.

[0078] Since such flow restrictor elements 10d can be made of plastic in a cost-effective
manner, flow restrictor elements 10d with many different dimensions can be provided to make it

possible to generate the desired restriction in this manner when building an air duct system.

[0079] It should be noted that the different variations explained above concerning the
shape, especially concerning the cross-sectional geometry, can be used in this flow restrictor
clement 10d as well. Provisions could, of course, also be made for dividing the opening 44d,
which is arranged, e.g., centrally in the case being shown, into a plurality of partial openings, or
for providing a plurality of individual openings provided over the cross-sectional area of the flow

restrictor element 10d.

[0080] In a manner corresponding to Figures 13 and 14, Figures 7 and 18 show a
discharge assembly unit 70d with a duct connection 72d and with the flow restrictor element 10d
shown in Figures 15 and 16. The flow restrictor element 10d with its locking projections 20d can
be locked on the duct wall 74d in the manner described above with reference to Figures 13 and
14. Tt is seen that the duct connection 72d has a design identical to that of the duct connection 72
shown in Figures 13 and 14, so that this is equally suitable for cooperation with each of the

above-described flow restrictor elements.

[0081] It should be noted that different variations may be made in the above-described
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embodiments of a flow restrictor element. For example, the geometry of the restrictor element
body or of the restrictor element carrier and even of the restrictor elements being carried thereon
may be provided in adaptation to the inner cross-sectional geometry of a flow duct. In case of an
oval or elliptical cross-sectional geometry, the restrictor element carrier/body, which is also
provided in a ring-shaped form now, may be correspondingly of an oval or elliptical shape. With
a likewise ring-shaped form, the restrictor element carrier/body may correspondingly also have a
polygonal shape in adaptation to, for example, a polygonal cross-sectional contour of a flow duct.
The restrictor element carrier/body itself could also be open in a circumferential area, i.¢., formed
with an open ring shape, even though the closed ring shape shown in the figures is advantageous
because of the more stable connection to a flow duct. Further, it is obvious that the flow
restrictor element, designed, in principle, with a disk-like shape, could also be provided, for
example, with a configuration differing from a flat disk, for example, with a conical or truncated
cone-shaped configuration, as a result of which the flow characteristics in a flow duct can be

additionally affected.

[0082] While specific embodiments of the invention have been shown and described in
detail to illustrate the application of the principles of the invention, it will be understood that the

invention may be embodied otherwise without departing from such principles.
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WHAT IS CLAIMED IS:

1. A flow restrictor element for restricting air flow in an air duct system of a vehicle, the
flow restrictor element comprising:

a ring-shaped restrictor element carrier to be arranged on a flow guide duct of the air duct
system;

at least one restrictor element arranged radially within the restrictor element carrier in
relation to a central axis of the flow restrictor element and detachable from the restrictor element
carrier for changing a restriction cross-sectional area;

a locking device provided on an outer circumferential area of the restrictor element carrier

for locking the restrictor element carrier on a flow guide duct.

2. A flow restrictor element in accordance with claim 1, wherein:

the locking device comprises a plurality of locking projections formed as snap-in
projections, extending from the restrictor element carrier; and

the locking projections comprise a locking engagement area to be positioned such that
they mesh with a locking recess on a side that is to be positioned such that it faces the flow guide

duct.

3. A flow restrictor element in accordance with claim 2, wherein the locking projections
extend from an outer edge area of the restrictor element carrier radially outwardly or/and in the

direction of the central axis.
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4, A flow restrictor element in accordance with claim 1, wherein the restrictor element
carrier has, at least in some areas, a rounded ring shape in the form of one of a circular ring, an

elliptical ring and an oval shaped ring.

5. A flow restrictor element in accordance with claim 1, wherein:

the least one restrictor element comprises a plurality of restrictor elements arranged in a
radially staggered pattern;

the radially outermost restrictor element is detachably connected with the restrictor
element carrier; and

each restrictor element that is arranged farther radially inwardly is detachably connected

with a restrictor element located adjacent to that restrictor element radially on an outside thereof.

6. A flow restrictor element in accordance with claim 1, wherein the at Icast one
restrictor element has a ring-shaped design corresponding to a ring-shaped design of the restrictor

clement carrier.

7. A flow restrictor element in accordance with claim 1, wherein:

the at least one restrictor element comprises a plurality of restrictor element segments
following each other in as circumferential direction about the central axis;

the restrictor element segments of the at least one restrictor element are connected

detachably, independently from one another, with the restrictor element carrier.
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8. A flow restrictor ¢lement in accordance with claim 1, wherein the at Icast one
restrictor element is detachably connected with the restrictor element carrier by at least one

connection web.

9. A flow restrictor element in accordance with claim 8, wherein the at lcast one

connection web can be cut to detach a restrictor element.

10. A flow restrictor element in accordance with claim 9, wherein at least one cutting

tool insertion opening is provided associated with at least one connection on both sides thereof.

11. A flow restrictor element in accordance with claim 9, wherein at least one cutting
tool insertion opening is provided by an expansion of an intermediate space separating a

restrictor element from the restrictor element carrier.

12. A flow restrictor element in accordance with claim 9, wherein the at lcast one
restrictor element is connected with the restrictor element carrier by the at least one connection
web with a cutting tool insertion opening associated with this and by at least one connection web

without a cutting tool insertion opening associated therewith.

13. A flow restrictor element in accordance with claim 12, wherein two connection webs
with a cutting tool insertion opening each associated therewith are provided such that they are

located essentially diametrically opposite each other and associated with the at least one restrictor
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clement and two connection webs without respective cutting tool insertion openings associated
therewith are provided such that they are located essentially diametrically opposite each other

and associated with the at least one restrictor element.

14. A flow restrictor element in accordance with claim 8, wherein the restrictor ¢lement
carrier with the at least one restrictor element and with the at least one connection web (is formed

integrally wit the locking device and formed of a plastic material.

15. A flow restrictor element in accordance with claim 1, wherein at Ieast one of;

the restrictor element carrier with the at least one restrictor element has an essentially
disk-shaped design; and

the restrictor element carrier and the detachably connected at least one restrictor element

are arranged concentrically to the central axis.

16. A flow restrictor element restricting the air flow in an air duct system of a vehicle,
the flow restrictor element comprising:

a restrictor element carrier;

a ring-shaped restrictor element body connected to the restrictor element carrier to be
arranged on a flow guide duct;

a locking device provided on an outer circumferential area of the restrictor element carrier

for locking the restrictor element body on the flow guide duct.
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17. A flow restrictor element in accordance with claim 16, wherein the locking device
comprises a plurality of locking projections formed as snap-in projections, extending from the
restrictor element body, wherein the locking projections have a locking engagement area to be
positioned such that the locking projections mesh with a locking recess on a side thereof that is to

be positioned such that the restrictor element body faces a flow guide duct.

18. A flow restrictor element in accordance with claim 17, wherein the locking
projections extend from an outer edge area of the restrictor element body radially on an outside

or/and in a direction of a central axis of the restrictor element body.

19. A flow restrictor element in accordance with claim 16, wherein the restrictor ¢lement
body has, at least in some regions, a rounded ring shape in the form of a circular ring, an

elliptically shaped ring and an ovally shaped ring.

20. An air duct system for a vehicle, the air duct system comprising:
a flow duct with a duct wall surrounding a flow space with a duct locking device on the
duct wall; and
a flow restrictor element comprising:
a ring-shaped restrictor element carrier to be arranged on a flow guide duct
of the air duct system;
at least one restrictor element arranged radially within the restrictor

clement carrier in relation to a central axis of the flow restrictor element and
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detachable from the restrictor element carrier for changing a restriction
10 cross-sectional area;

a restrictor locking device provided on an outer circumferential area of the
restrictor element carrier for locking the restrictor element carrier on a flow guide
duct, wherein:
the duct locking device is provided in an opposed operative position relative to the

15 restrictor locking device for lockingly engaging with the restrictor locking device of the flow
restrictor element; and
the at least one such flow restrictor element is held on an inner side of the duct wall by

the restrictor locking device engaging lockingly with the duct locking device.

21. An air duct system in accordance with claim 20, wherein:
the flow duct comprises a duct connection fixed on a support wall structure; and

the duct wall is provided with the duct locking device.

22. An air duct system in accordance with claim 21, wherein the duct connection

comprises a discharge element with at least one flow guide element on the duct connection.
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ABSTRACT OF THE DISCLOSURE

A flow restrictor element, especially for restricting the air flow in an air duct system of a
vehicle, comprises a ring-shaped restrictor element carrier (12) to be arranged on a flow guide
duct as well as at least one restrictor element (28). The at least one restrictor element (28) is
arranged within the restrictor element carrier (12), radially inwardly in relation to a central axis
(M) of the flow restrictor element (10) and is detachable from the restrictor element carrier (12)
for changing a restriction cross-sectional area. , wherein a locking device (16) is provided on an
outer circumferential area (14) of the restrictor element carrier (12) for locking the restrictor

clement carrier (12) on a flow guide duct.
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