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1
HYDRAULIC SUPPORT ELEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent claims priority from German Patent Applica-
tion No. DE 10 2011 075 042.8, filed May 2, 2011, which
application is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

The invention relates to a hydraulic support element for a
valve drive of an internal combustion engine, having a hous-
ing, holding a pressure piston in its bore, with a high pressure
chamber for a hydraulic means, extending between a bottom
face of the pressure piston and a bottom of the housing, which
can be sealed by a return valve open in its direction, with the
housing including a passage for the hydraulic means, which
radially inside communicates with an aperture in the pressure
piston, with the pressure piston including a deflecting sheath
for the hydraulic means, which tightly contacts the interior
jacket of the pressure piston axially below the aperture and
which extends to the proximity of the head of the pressure
piston penetrating the housing, with a rising line for the
hydraulic means being formed between the deflecting sheath
and the interior jacket, which starts at the aperture and leads
in the area of the head into a reservoir inside the deflecting
sheath directly in front of the return valve and by which the
high pressure can be provided from the reservoir via the
hydraulic means.

BACKGROUND OF THE INVENTION

Such a support element is discernible from German Patent
Application No. 10 2004 006 902 Al. A deflecting sheath
provides an area directly in front of the return valve, and thus,
in front of the high pressure reservoir, largely free from air
bubbles, formations of foaming oil, and eddies. Because of
the way the hydraulic means is stored in the reservoir in a
“tranquilized fashion,” compressibility of the high pressure
chamber is well eliminated so that a cam stroke always shows
the desired gas exchange cross-section.

However, it is also determined that when starting the motor
the deflecting sheath ultimately represents an undesired bar-
rier for a sufficiently fast supply of the hydraulic means, so
that in the worst-case-scenario air can be suctioned into the
high pressure chamber, which due to the undesired increased
closing speed of the gas exchange valve may lead to raffling
noises (valve tickers).

Therefore, the objective of the invention is to prevent the
above-mentioned disadvantages.

BRIEF SUMMARY OF THE INVENTION

One object of the invention, is to provide a deflecting
sheath having at least one perforation, such as a slot, a win-
dow, a bore, etc., axially above its contacting point at the
interior jacket of the pressure piston.

This way, a hydraulic support element is provided, which
may also be of a switchable nature. The deflecting sheath
shows an improved permeability for a hydraulic means in the
inlet direction, so that when starting the motor sufficient
amounts of the hydraulic means are always accumulated in
front of the return valve, which ensures a proper compensa-
tion of play. Simultaneously it is ensured that the storage and
the tranquilizing function of the deflecting sheath are main-
tained.
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In one embodiment, the at least one perforation (slot, bore,
window, etc) is located circumferentially offset in reference
to the aperture of the pressure piston. This way, any direct
influx of the hydraulic means into the reservoir is more or less
avoided, which otherwise could lead to eddying. At least one
perforation is beneficially located axially clearly distanced
from the bottom face of the pressure piston with the return
valve.

In another embodiment, where the at least one perforation
is a longitudinal slot, it may also be embodied as a lip opening
in the direction towards the reservoir (radially inwardly),
which hinders any drainage of the reservoir when the motor is
stationary or which ensures that a comparatively large
amount of hydraulic means is stored in the reservoir.

The deflecting sheath may be produced in a non-cutting
manner from sheet steel, in which at least one longitudinal
slot, for example, starts at one edge of the deflecting sheath
and may be produced by a simple cutting process.

In yet another embodiment, the deflecting sheath extends
below the aperture tightly at the bottom face of an annular
recess of the pressure piston and is welded and/or latched
thereat, for example.

It is also provided to divide the pressure piston. Here, its
production is facilitated. The two axial components may be
simply placed upon each other or bonded with each other,
e.g., welded. Here, at least one component may be produced
from light materials, such as sheet steel.

The throttled ventilation opening allows the ventilation of
undesired air from the flow of the hydraulic means already
before the hydraulic means entering the reservoir.

Additionally, in another embodiment, it is provided to pro-
duce the rising line either circumferentially at the exterior
jacket of the deflecting sheath or to embody it at least as a ring
segment. Alternatively, a channel-like embodiment is pos-
sible. The rising line may also be formed either in the sheath
or at the interior jacket of the pressure piston.

BRIEF DESCRIPTION OF THE DRAWINGS

The nature and mode of operation of the present invention
will now be more fully described in the following detailed
description of the invention taken with the accompanying
drawing figures, in which:

FIG. 1 is a longitudinal cross-sectional view through a
hydraulic support element with a continuously slotted
deflecting sheath; and,

FIG. 2 is a view similar to that of FIG. 1, however with a
deflection sheath, which is not continuously slotted.

DETAILED DESCRIPTION OF THE INVENTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identify identical, or
functionally similar, structural elements of the invention.
While the present invention is described with respect to what
is presently considered to be the preferred aspects, it is to be
understood that the invention as claimed is not limited to the
disclosed aspects.

Furthermore, it is understood that this invention is not
limited to the particular methodology, materials and modifi-
cations described and, as such, may, of course, vary. It is also
understood that the terminology used herein is for the purpose
of describing particular aspects only, and is not intended to
limit the scope of the present invention, which is limited only
by the appended claims.

Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood
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to one of ordinary skill in the art to which this invention
belongs. Although any methods, devices or materials similar
or equivalent to those described herein can be used in the
practice or testing of the invention, the preferred methods,
devices, and materials are now described.

Hydraulic support element 1 is shown for a valve drive of
an internal combustion engine. It includes pot-shaped hous-
ing 2, with axially mobile pressure piston 4 being located in
bore 3. The piston projects from housing 2 with head 13
serving as the stop of a rocker arm.

High pressure chamber 7 for the hydraulic means extends
between bottom face 5 of pressure piston 4 and bottom 6 of
housing 2. It can be sealed by return valve 8 located at bottom
face 5 and opening in its direction.

Housing 2 has passage 9 for the hydraulic means, which
hydraulic means communicates radially inside with aperture
10 in pressure piston 4. As shown in FIGS. 1 and 2, pressure
piston 4 includes deflecting sheath 11 for the hydraulic
means. It is axially fastened in a sealing fashion underneath
aperture 10 at interior jacket 12 of pressure piston 4. Aperture
10 is located in annular formation 18 of pressure piston 4,
with deflection sheath 11 contacting lower annular shoulder
19 of annular recess 18.

Deflecting sheath 11 extends to the proximity of head 13.
Rising line 14 for the hydraulic means (also see the arrow
illustrated in FIG. 2) is formed between deflecting sheath 11
and interior jacket 12, which starts at aperture 10 and leads in
the area of head 13 into reservoir 15 inside deflecting sheath
11 directly in front of return valve 8.

As illustrated in FIG. 1, deflecting sheath 11 includes per-
foration 16 axially above its contact at interior jacket 12 of
pressure piston 4, preferably as an oblong slot, which extends
to edge 17. As shown in FIG. 2, several oblong slots are
provided, distributed over the circumference, which end axi-
ally below edge 17.

After the internal combustion engine has come to a haltand
after its restarting deflecting sheath 11 ensures, on the one
hand, that the hydraulic means is provided, it is largely free
from air bubbles as well as “tranquilized,” in front of return
valve 8. On the other hand, the hydraulic means reaches via at
least one perforation 16, preferably offset in reference to
aperture 10, into reservoir 15 in an “accelerated” fashion.

Furthermore, as shown in the figures, pressure piston 4
inside housing 2 includes two physically separated axial sec-
tions, including upper section 20 with deflecting sheath 11
and lower section 21 with bottom face 5 and return valve 8.

Any air still present in the flow of hydraulic means can be
ventilated prior to entering reservoir 15 via ventilation open-
ing 22, shown in the two figures in the left half of the illus-
tration and located axially above passage 10, but still inside
housing 2.

Thus, it is seen that the objects of the present invention are
efficiently obtained, although modifications and changes to
the invention should be readily apparent to those having ordi-
nary skill in the art, which modifications are intended to be
within the spirit and scope of the invention as claimed. It also
is understood that the foregoing description is illustrative of
the present invention and should not be considered as limit-
ing. Therefore, other embodiments of the present invention
are possible without departing from the spirit and scope of the
present invention.

LIST OF REFERENCE NUMBERS

1 support element
2 housing
3 bore
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4 pressure piston

5 bottom face

6 bottom

7 high pressure chamber
8 return valve

9 passage

10 aperture

11 deflecting sheath
12 interior jacket

13 head

14 rising line

15 reservoir

16 perforation

17 edge

18 annular recess

19 annular shoulder
20 upper section

21 lower section

22 ventilation opening

What is claimed is:

1. A hydraulic support element comprising:

a housing, having a bore, a first bottom face, and a passage
for a hydraulic means;

a pressure piston, located within the bore and including, an
interior jacket, a head projecting from the housing, a
second bottom face, and an aperture in communication
with the passage;

a return valve;

a reservoir directly in front of the return valve;

a high pressure chamber, for the hydraulic means, extend-
ing between the first and second bottom faces, which can
be sealed by the return valve;

a deflecting sheath for the hydraulic means:
which tightly contacts the interior jacket of the pressure

piston axially below the aperture;
which extends to the proximity of the head of the pres-
sure piston; and,
including:
an edge furthest from the high pressure chamber; and,
at least one perforation:
connected to the edge;
interrupting the edge; and,
axially extending from the edge in a first direction,
the first direction from the deflecting sheath
toward the high pressure chamber; and,
including a portion aligned with the aperture in a
second direction orthogonal to the first direction;
and,

a rising line for the hydraulic means, formed between the
deflecting sheath and the interior jacket, which starts at
the aperture and extends in an area of the head into the
reservoir, wherein high pressure can be provided from
the reservoir via the hydraulic means.

2. The hydraulic support element as recited in claim 1,
wherein the at least one perforation is a slot, a window, or a
bore.

3. The hydraulic support element as recited in claim 1,
wherein the at least one perforation is offset in a circumfer-
ential direction in reference to the aperture.

4. The hydraulic support element as recited in claim 1,
wherein the at least one perforation is distributed over a
circumference.

5. The hydraulic support element as recited in claim 1,
wherein the at least one perforation is oblong in shape,
extending to an edge of the deflecting sheath at a side of the
head.
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6. The hydraulic support element as recited in claim 1,
wherein the aperture in the pressure piston extends in an
annular recess of the pressure piston, wherein the deflecting
sheath, starting at a bottom annular shoulder, shows a tight fit
at the interior jacket of the pressure piston.

7. The hydraulic support element as recited in claim 1,
wherein the pressure piston inside the housing comprises two
physically separate axial sections, wherein the first axial sec-
tion is an upper section with the deflecting sheath and the
second axial section is a lower section with the bottom face
and the return valve.

8. The hydraulic support element as recited in claim 1,
wherein the pressure piston comprises at least one ventilating
opening axially above the aperture but inside the housing.

9. The hydraulic support element as recited in claim 1,
wherein the rising line is implemented as a segment-like or
overall circumferential annular line.

10. The hydraulic support element as recited in claim 1,
wherein the deflection sheath is a thin-walled light-construc-
tion part.

11. The hydraulic support element as recited in claim 10,
wherein the deflection sheath is a sheet metal part.

12. The hydraulic support element as recited in claim 1,
wherein the deflecting sheath is secured to the interior jacket
of the pressure piston.

13. The hydraulic support element as recited in claim 1,
wherein the deflecting sheath is secured via latching, weld-
ing, soldering, clipping, or adhering.

14. The hydraulic support element as recited in claim 1,
wherein the at least one perforation is a sealing lip under the
impingement of the hydraulic means opening in the direction
of the reservoir.

15. A hydraulic support element, comprising:

a housing including:

a bore;

apassage connecting the bore to an exterior of the hous-
ing; and,

a first bottom face;

a pressure piston located within the bore and including:
an aperture open to the bore;

a head projecting from the housing;
a reservoir; and,
a second bottom face;

a return valve;

a high pressure chamber located between the first and
second bottom faces, which can be sealed by the return
valve;

a deflecting sheath located within the pressure piston and
including:

a wall with:
a first axial end:
furthest from the high pressure chamber in an axial
direction extending from the high pressure
chamber to the first axial end; and,
including a first opening with an edge formed by
the wall; and
a second axial end closest to the high pressure cham-
ber in the axial direction; and,
at least one first perforation in the wall:
with a first end open to the edge; and,
extending away from the edge, in the axial direction,
to a second end of'the at least one first perforation;
and,
at least one second perforation in the wall separated, in
the axial direction, from the first and second axial
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ends of the deflecting sheath by first and second dif-
ferent portions of the wall, respectively; and,

a rising line for a hydraulic means, formed between the
deflecting sheath and the pressure piston, which starts at
the first aperture and extends in an area of the head into
the reservoir, wherein:
the wall is parallel to the axial direction;
high pressure can be provided from the reservoir via the

hydraulic means; and,
a line in the axial direction passes through:
the first and second ends of the at least one second
perforation;

the first and second different portions of the cylindri-
cal wall; and,

the first axial end of the deflecting sheath.

16. A hydraulic support element, comprising:

a housing including:

a bore;

apassage connecting the bore to an exterior of the hous-
ing; and,

a first bottom face;

a return valve;

a reservoir; and

a high pressure chamber, which can be sealed by the
return valve;

a pressure piston located within the bore and including:

a second bottom face;

a first end including a head projecting from the housing;

a first aperture open to the bore and aligned with the
housing in a radial direction;

a second aperture open to the bore and including a por-
tion aligned with the first aperture in the radial direc-
tion;

a third aperture:
open to the bore;
located, in an axial direction, orthogonal to the radial

direction, between the first aperture and the high
pressure chamber; and,
aligned with the housing in the radial direction; and
a deflecting sheath located within the pressure piston
and including:
aportion extending in the axial direction from a distal
end of the deflecting sheath and having a uniform
width in the radial direction; and,

at least one first perforation located in the portion and
aligned with each of the first, second, and third
apertures in the radial direction; and

a rising line for a hydraulic means, formed between the
deflecting sheath and the pressure piston, which starts at
the first aperture and extends in an area of the head into
the reservoir, wherein:
the high pressure chamber is between the first and sec-

ond bottom faces; and,

high pressure can be provided from the reservoir via the
hydraulic means.

17. The hydraulic support element of claim 16, wherein:

the deflecting sheath includes an axial end furthest from the
high pressure chamber in the axial direction;

the at least one first perforation opens to the axial end; and,

the deflecting sheath includes at least one second perfora-
tion separated, in the axial direction, from the axial end
by a portion of the deflecting sheath and including
respective portions aligned with the first, second, and
third perforations in the radial direction.
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