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SEAT ADJUSTER

[0001] The invention relates to a seat adjuster, comprising
a brake which acts between a fixed part and an adjustable
part and by means of which the adjustable part can be
blocked in different positions on the fixed part, and which
can be released by means of a release element, an adjustment
element, which acts on the release element, for selectively
adjusting the adjustable part in two opposite directions, and
a locking element, which automatically engages and inter-
lockingly locks the adjustable part to the fixed part when the
adjustment element is not actuated, and automatically dis-
engages when the adjustment element is actuated, wherein
the disengagement of the locking element and the adjust-
ment of the adjustable part can be effected by moving the
adjustment element out of a neutral position in one of the
two directions.

[0002] EP 0 979 179 B2 describes a seat adjuster of this
type which may for example serve for adjusting an inclina-
tion of a seat back or a height adjustment of a vehicle seat.
The fixed part is rigidly mounted on the vehicle seat or the
vehicle body, whereas the adjustable part effects the desired
adjustment of the vehicle seat. The adjustment element has
a lever which can be pivoted from a neutral position in two
opposite directions in order to adjust the seat either in the
one direction or the other direction. By repeated “pumping”
with the adjustment element, it is possible to adjust the
vehicle seat step-wise over a larger adjustment range. When
the adjustment element is displaced from the neutral posi-
tion, the brake entrains the adjustable part. When the user
releases the adjustment element, the adjustable part is locked
by the brake in the position reached at that time, whereas the
adjustment element is returned to the neutral position under
the action of a return spring, so that another adjustment
stroke can be performed if necessary.

[0003] The brake is preferably formed by a so-called
freewheel brake wherein the blocking of the adjustable part
on the fixed part is effected by clamp rollers and associated
clamp contours. This has the advantage that a practically
continuous adjustment is possible, and—other than in case
of a ratchet mechanism, for example—disturbing noises are
hardly produced. If, however, the adjustable part is subject
to a permanently acting torque over a longer period of time,
for example, in case of a seat height adjuster, due to the
proper weight of the vehicle seat or the weight of a person
sitting thereon, vibrations that occur when the vehicle is in
motion may lead to a gradual roll-off of the clamp rollers at
the races of the brake and, therewith, to an undesired gradual
adjustment of the vehicle seat. In the known seat adjuster,
this effect is avoided by additionally locking the adjustable
part on the fixed part with interlocking engagement.
[0004] In the known seat adjuster, the locking element is
formed by pivotable pawls, which, in the locked position,
engage a gear ring that is rigidly coupled to the adjustable
part and, in an initial phase of an adjustment operation, is
tilted out of the locked position. Due to this construction, the
locking element can withstand only a limited torque.
[0005] For safety reasons, seat adjusters for vehicles have
to be designed such that they safely hold the seat in the
adjusted position even when, in case of an accident, an
extremely high torque acts upon the seat adjuster due to
forces of inertia that are generated in an impact. For this
reason, the freewheel brake of the known seat adjuster is
designed such that the adjustable part is safely locked on the
fixed part even in case of a very high torque.
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[0006] It is an object of the invention to provide a seat
adjuster of the type described above which has a more
compact design and can be produced at lower costs.

[0007] According to the invention, this object is achieved
by the feature that the locking element has a toothed segment
for meshing with a toothed ring coupled to the adjustable
part and is guided on the fixed part in such a way that the
locking element can be moved in the radial direction of the
toothed ring between a locking position, in which the
locking element meshes with the toothed ring, and a release
position, in which the locking element is moved away from
the toothed ring.

[0008] Thus, according to the invention, the locking ele-
ment is guided on the fixed part in such a manner that it
performs a linear translational movement by which the
toothed segment is brought into and out of engagement with
the toothed ring. The toothed segment may extend over a
relatively large peripheral angle of the toothed ring, so that
a high torque can be transmitted onto the toothed segment.
The forces that are thereby transferred onto the locking
element act in a direction transverse to the direction of
adjustment and, due to the linear guides, can directly be
absorbed in the fixed part. In this way, the necessary crash
safety can be achieved by mechanical interlocking, so that
the brake, which has clamp rollers, for example, needs to
hold the adjustable part only temporarily, namely during the
return movement of the adjustment element into the neutral
position. Consequently, the brake needs to be designed only
for a substantially lower torque, which permits a compact
design and the use of low-cost materials and/or a reduction
of the number of clamp rollers. In this way, the manufac-
turing costs are reduced, and a more compact design of the
seat adjuster can be achieved concurrently therewith.

[0009] Useful details and further developments of the
invention are indicated in the dependent claims.

[0010] In an advantageous embodiment, the toothed ring
is formed at the release member which is movable relative
to the adjustable part only within a very limited angular
range. Thus, the form-fitting locking of the adjustable part is
also achieved by the form-fitting locking of the release
element.

[0011] The toothed ring of the release element may also be
used for providing a releasable coupling between the release
member and the adjustment member, for instance via a
further toothed segment which engages the toothed ring only
during the movement of the adjustment member away from
the neutral position, whereas it is released from the toothed
ring during the return movement of the adjustment member,
so that the adjustment element can return into the neutral
position smoothly and with low noise production.

[0012] An embodiment example will now explained in
conjunction with the drawings, wherein:

[0013] FIG. 1 is an exploded view of a seat adjuster
wherein the various components are shown in an axial
section, respectively;

[0014] FIG. 2 is a cross-section of a clamp roller type
freewheel brake in the seat adjuster according to FIG. 1;

[0015] FIG. 3 shows the components of the freewheel
brake in an axial section and in an assembled state;

[0016] FIG. 4 is a plan view of a locking element and a
base plate as well as a sectional view of a part of an
adjustment member in a neutral position;
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[0017] FIG. 5 is an illustration corresponding to FIG. 4,
with the adjustment element being rotated out of the neutral
position;

[0018] FIGS. 6 and 7 are enlarged detail views of a teeth
engagement of the locking element with a toothed ring;
[0019] FIG. 8 is an axial section of parts of the seat
adjuster in the assembled state;

[0020] FIG. 9 is a plan view, partly in section, of a return
lever and a slide together with a part of the adjustment
element;

[0021] FIGS. 10 and 11 are illustrations analogous to
FIGS. 8 and 9 with the adjustment element being moved out
of the neutral position;

[0022] FIG. 12 shows the return lever, the slide and a
cover of the seat adjuster in a bottom view; and

[0023] FIG. 13 shows the adjustment element and the
cover in a bottom view.

[0024] The seat adjuster shown in FIG. 1 has, as fixed part,
a base plate 10 made of punched metal, and, as adjustable
part, a pinion 12 that is rotatable about an axis A. Other main
components of the seat adjuster are an adjustment element
14 made of plastics, a brake 16, a return lever 18 with a slide
20, an adjustment element 22 and a cover 24 which, together
with the base plate 10, forms an essentially closed casing
that accommodates the other components.

[0025] The brake 16 is a clamp roller type freewheel brake
having an outer metal ring 26, a release element 28 made of
plastics, and three pairs of clamp rollers 30 which engage an
inner peripheral surface of the outer ring 26. An inner race
32 for the clamp rollers 30 is formed by the outer peripheral
surface of a portion of the pinion 12.

[0026] As is shown in FIG. 2, the inner race 32 and the
internal peripheral surface of the outer ring 26 form a gap
which accommodates the clamp rollers 30. The release
element 28 forms three claws 34, which engage in this gap
in respective spacings between the pairs of the clamp rollers
30. Elastic members 36 are respectively arranged between
the clamp rollers 30 of each pair for urging these clamp
rollers apart.

[0027] The inner race 32 is not perfectly cylindrical but
forms a clamp contour which is designed such that the gap
for the clamp rollers becomes narrower in the direction from
the respective clamp roller towards the adjacent claw 34.
[0028] As is shown in FIG. 3, the outer ring 26 is held
non-rotatably on the base plate 10 by means of bolts 38. A
portion of the pinion 12 adjacent to the inner race 32 is
received in a bore of the release element 28 and has grooves
40 distributed on its periphery. The inner surface of the bore
of the release member 28 is formed with projecting ribs 42
which engage in the grooves 40 with play, so that the pinion
12 is rotatable relative to the release member 28 by a small
angle.

[0029] Consequently, when a torque acts upon the pinion
12 in one of the two directions of rotation, the pinion has the
tendency to rotate relative to the release element 28, with the
clamp rollers 30 sliding along the outer ring. In that case,
however, one of the clamp rollers 30 of each pair will enter
more deeply into the narrowing part of the gap and cause a
clamp action between the outer ring 26 and the race 32,
whereby the pinion 12 is blocked relative to the non-
rotatable outer ring 26.

[0030] In contrast, when the release element 28 is rotated,
the claws 34 respectively urge one of the adjacent clamp
rollers 30 against the elastic member 36, which will yield
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elastically, whereby the clamp roller is urged into the
widening part of the gap and is prevented from blocking.
Simultaneously, the ribs 42 engaging in the groves 40
entrain the pinion 12 so that the release element 28 and the
pinion 12 are rotated together. As soon as the release element
28 is relieved again from the torque, the clamp rollers 30 are
urged again into the clamping position by the elastic mem-
bers 36, and the pinion will again be blocked in the position
that has then been reached.

[0031] As is shown in FIG. 1, the release element 28 has,
on a part straddling the outer ring 26, a toothed ring 46 that
is formed on the entire periphery of the release element. The
locking element 14 has a toothed segment 48 which can be
brought into engagement with a peripheral section of the
toothed ring 46. The locking element 14 has the general
shape of a flat plate which is guided for sliding movement
between projections 50 of the base plate 10. As is shown in
FIG. 4, the locking element is guided practically without
play, and the projections 50 punched out of the base plate 10
are designed such that a stable form fit between the base
plate 10 and the locking element 14 is achieved in the
direction normal to the direction of the sliding movement.
[0032] A spring 52 is received in a recess 54 of the locking
element 14 and is supported, on the one hand, at a wall of
this recess 54 and, on the other hand, at a lug 56 that is bent
from the base plate 10, so that the locking element 14 is
biased to the right in FIGS. 1 and 4 into a position in which
the toothed segment 48 is in engagement with the toothed
ring 46.

[0033] At the right end in FIGS. 1 and 4, the edge of the
locking element 14 forms a notch 58 with trapezoidal
contour. The adjustment element 22 has, at the right end in
FIG. 1, a downwardly projecting cam 60 which has a
trapezoidal contour complementary to the notch 58 and
engages in this notch in a neutral position shown in FIG. 4.
When, however, the adjustment element 22 is rotated out of
the neutral position, for example into the position shown in
FIG. 5, the cam 60 runs onto a flank of the notch 58 and
thereby causes a displacement of the locking element 14 to
the left, overcoming the force of the spring 52, so that the
toothed segment 48 releases the toothed ring 46. The edge of
the locking element 14 adjacent to the notch 58 on both sides
extends along a circular arc that is centered on the axis A
which also forms the axis of rotation of the adjusting
element 22. Consequently, the cam 60, as soon as it has left
the notch 58, holds the locking element 14 in a position in
which the toothed segment 48 is remote from the toothed
ring 46.

[0034] FIG. 6 shows the toothed segment 48 in a position
in which it is in engagement with the toothed ring 46. FIG.
7 shows the toothed segment 48 in a position remote from
the toothed ring 46. In order to enable the toothed segment
48 to be brought into and out of engagement with the toothed
ring 46, the teeth 464 of the toothed ring 46 must not form
an undercut in the direction X of sliding displacement of the
locking element. In the example shown, this condition is
fulfilled because the flanks of the teeth 464 at the upper and
lower ends of the toothed segment 48 in FIG. 7 are parallel
to the direction of displacement. The shallower the flanks of
the teeth 46, the larger is the peripheral angular range of the
toothed ring 46 over which the toothed segment 48 may
extend without violating the above-mentioned condition.
However, the flanks of the teeth should in any case be so
steep that a self-locking action is achieved between the teeth
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of'the toothed ring 46 and the toothed segment 48, so that the
toothed segment will not be urged out of the engaged
position when a torque acts upon the toothed ring 46.
[0035] As is shown in FIG. 1, the slide 20 that is guided
on the return lever 18 has also a toothed segment 62 that can
be brought into engagement with the toothed ring 46 of the
release element 28. A spring 64 is supported at the release
lever 18 and biases the slide 20 into a position in which the
toothed segment 62 is remote from the toothed ring 46. At
the outmost end, on the right side in FIG. 1, the slide 20 has
a notch 66 with trapezoidal contour which is also comple-
mentary to the cam 60 but has a greater depth than the notch
58 of the locking element 14.

[0036] FIG. 8 shows the release element 28, the return
lever 18 with slide 20, the adjustment element 22 and the
cover 24 in the assembled state. The slide 20 has been shown
here in a position in which its toothed segment releases the
toothed ring of the release element 28 and the cam 60 of the
adjustment member 22 fits in the notch 66 of the slide.
[0037] The adjustment element 22 is supported for rota-
tion on a cylindrical extension 68 of the pinion 12 (FIG. 1)
which engages also in a bearing ring 70 provided between
the adjustment element 22 and the cover 24. Three mounting
arms 72 of the adjustment element 22, that are arranged in
angular spacings of 120° pass through arcuate slots in the top
wall of the cover 24 and thereby permit to attach an
actuating lever, that has not been shown, on the outside of
the cover 24.

[0038] FIG. 9 shows, partly in section and partly in top
plan view, the return lever 18 and the slide 20 as well as—in
cross-section—the cam 60, and illustrates the same condi-
tion as FIG. 8. The return lever 18 is rotatable on a hub that
is formed at the release element 28 and is rotatable about the
axis A independently of the adjustment element 22.

[0039] The bearing ring 70 is press-fitted on the extension
68 of the pinion and has a slightly conical shape, so that it
presses upon the adjustment element 22 in the manner of a
dish spring and at the same time draws a collar 73 of the
pinion 12 against the lower edge of a boss 10a of the base
plate 10 (FIG. 1). In this way, the components that are
penetrated by the pinion are held together and, further, as
shown in FIG. 8, the actuating element 22 is biased against
the top end face of the release element 28.

[0040] When the adjustment element 22 is rotated out of
the neutral position shown in FIGS. 8 and 9, it exerts a
torque on the release element, due to frictional contact, and
at the same time the cam 60 runs on a flank of the notch 66
of the slide 20, whereby the slide 22 is shifted inwards
against the force of the spring 64 into the position shown in
FIGS. 10 and 11. Then, the toothed segment 62 of the slide
is in engagement with the toothed ring 46. When the rotation
of the adjustment element 20 is continued, the unit formed
by the slide 22 and the return lever 18 is entrained by the
notch 60, and the rotary movement is transmitted onto the
release element 28 via the toothed segment 62 and the
toothed ring 46.

[0041] The notches 66 and 58 of the slide 20 and the
locking element 14 are so dimensioned that, when the
adjustment element 20 with the cam 60 is moved away from
the neutral position and thereby the engagement between the
toothed segment 64 and the toothed ring 46 and, conse-
quently, the drive connection to the release element 28 is
established, the locking element 14 is simultaneously shifted
into the unlocked position. The phase of the movement in
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which the teeth of the toothed segment 62 come into
engagement with the teeth of the toothed ring 46 may
overlap in time or coincide with the phase in which the teeth
of the toothed segment 48 of the locking element 14 are
released from the toothed ring 46. Then, in the further course
of the rotary movement of the adjustment element 22, the
release element 28 causes the release of the brake 16 and the
adjustment of the pinion 12.

[0042] The spring force of the spring 42 for the locking
member 14 is preferably dimensioned such that, in the initial
phase of the pivotal movement, when the cam 60 unlocks the
locking element 14, the user feels a resistance which is
approximately as high as later during the proper adjustment
process.

[0043] Due to the construction described above, it is
achieved that the user does practically not experience any
dead stroke or play when he or she moves the adjustment
element 22 out of the neutral position in order to initiate the
adjustment movement of the pinion.

[0044] FIG. 12 shows the cam 60, the slide 20 and the
return lever 18 in the rotated position. FIG. 12 further shows
the cover 24 in a bottom view, and it can be seen that this
cover forms a spring tunnel 24 which extends in the form of
a circular arc around the axis A and accommodates a spring
76 (helical compression spring) which follows the extension
of the tunnel. The cover 24 forms radial walls 78 which
delimit the spring tunnel 74 at its ends on a part of its
cross-section.

[0045] The return lever 18 also forms two radially pro-
jecting supports 80 for the spring 76. Each of these supports
has a bent lug 82 which engages in the corresponding end of
the spring 76. When the return lever 18 is in the neutral
position, the supports 80 are flush with the radial walls 78 of
the cover, so that each end of the spring 76 is commonly
supported by one of the walls 78 and one of the supports 80.
However, when the return lever 18 is rotated in the manner
shown in FIG. 12, one end of the spring (the top end in FIG.
12) is supported at the wall 78 of the cover, whereas the
other end is supported at the support 80 of the return lever,
so that the spring 76 is compressed.

[0046] When, now, the actuating lever is released and,
consequently, no torque acts on the adjustment element 22,
the force of the spring 64 causes the slide 20 to be extended
again so that the engagement between the toothed segment
62 and the toothed ring 76 is released. In this process, the
adjustment element 22 is slightly rotated relative to the
return lever 18, until the cam 60 is again centered in the
notch 66. Now, the return lever 18 is subject to the force of
the spring 76 and is thereby rotated into the neutral position
together with the slide 20, whereby the adjustment element
22 is also returned into the neutral position whereas the
pinion 12 is held by the brake 16 in the position it has
reached.

[0047] As soon as the adjustment element 22 has returned
into the neutral position, the cam 60 can again be received
in the notch 58 of the locking element, and the spring 52
assures the automatic return of the locking element 14 into
the locked position. Thanks to the triangular shape of the
teeth 46a, there is practically no tooth-on-tooth position
which would compromise the re-establishment of the
engagement of the teeth. At the latest, however, the engage-
ment is established when, due to slight vibrations or due to
a roll-off of the clamp rollers, a minor rotation occurs
between the release element 28 and the locking element 14.
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[0048] When the neutral position has been reached—or
optionally even at an earlier time—the pinion 12 may be
rotated another step in the desired direction by rotating the
adjustment element 22 again.

[0049] FIG. 13 shows the adjustment element 22 and the
cover 24 in a bottom view. The hidden contours of the cover
24 which delimit the recesses in the top wall of the cover
which permit the rotary movement of the mounting arms 32
and the feedthrough of the mounting arms through the top
wall of the cover in the assembly process, have been shown
in phantom lines. At the lower edge of its peripheral wall, the
cover has projections 84 which engage in corresponding
insertion openings 86 of the base plate 10 (FIG. 1). Screw-
posts or the like, which have not been shown, permit to
firmly attach the cover 24 to the base plate 10. The base plate
10 can be mounted in a suitable position at the seat frame or
a part of the vehicle body, so that the pinion 12 meshes with
an input gear or a toothed rack (not shown) of a transmission
with which the vehicle seat is adjusted.

What is claimed is:

1. A seat adjuster, comprising:

a brake which acts between a fixed part and an adjustable
part and by which the adjustable part is adapted to be
blocked in different positions on the fixed part and is
adapted to be released by a release element thereof,

an adjustment element which acts on the release element,
for selectively adjusting the adjustable part in two
opposite directions, and

a locking element which automatically engages and inter-
lockingly locks the adjustable part to the fixed part
when the adjustment element is not actuated and auto-
matically disengages when the adjustment element is
actuated,

wherein the disengagement of the locking element and the
adjustment of the adjustable part is adapted to be
effected by moving the adjustment element out of a
neutral position in one of the two directions,

wherein the locking element has a toothed segment for
meshing with a toothed ring coupled to the adjustable
part and is guided on the fixed part in such a way that
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the locking element is adapted to be moved in a radial
direction of the toothed ring between a locking posi-
tion, in which the locking element meshes with the
toothed ring, and a release position, in which the
locking element is moved away from the toothed ring.

2. The seat adjuster according to claim 1, wherein the
adjustment element and the locking element have comple-
mentary cams and notches which translate rotary movement
of the adjustment element away from the neutral position
into a displacement of the locking element into the release
position.

3. The seat adjuster according to claim 1, wherein the
locking element is elastically biased into the locked position.

4. The seat adjuster according to claim 1, wherein the
brake is a clamp roll type freewheel brake and the release
element thereof forms the toothed ring and is in engagement
with the adjustable part such that a relative rotation of the
release element and the adjustable part is possible only
within a limited play.

5. The seat adjuster according to claim 4, wherein the
adjustment element is provided with a radially movable slide
which has another toothed segment for engagement with the
toothed ring.

6. The seat adjuster according to claim 5, wherein the
adjustment element and the slide are in engagement with one
another via complementary cams and notches such that a
torque that is transferred from the adjustment element onto
the slide causes a radial movement of the slide for estab-
lishing the engagement with the toothed ring.

7. The seat adjuster according to claim 6, further including
a release lever that is rotatable independently of the adjust-
ment element about a same axis of rotation and is elastically
biased into the neutral position, and wherein the slide is
guided on the release lever.

8. The seat adjuster according to claim 4, wherein the
adjustment element is elastically biased in an axial direction
of the toothed ring into a position in which it is in frictional
engagement with the release element.
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