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57 ABSTRACT

The present disclosure relates to a stepless brake device of
a vehicle seat. The coupling piece formed on the plate cover
disposed on the outermost rear surface is caulked and
coupled to the housing cover disposed on the outermost
front side. Therefore, the components are firmly coupled,
and no axial gap occurs between the components. Also,
tolerance accumulation of the components does not occur, so
that the tilt of the roller is reduced, and thus, collision noise
of the roller during the release operation is prevented.

5 Claims, 12 Drawing Sheets
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[FIG. 2]
[PRIOR ART]
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[FIG. 3]
[PRIOR ART]
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[FIG. 5]
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[FIG. 6]
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[FIG. 7]
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1
STEPLESS BRAKE DEVICE OF VEHICLE
SEAT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to Korean Patent
Application No. 10-2021-0085911, filed Jun. 30, 2021, the
entire contents of which is incorporated herein for all
purposes by this reference.

BACKGROUND

Field

The present disclosure relates to a stepless brake device
installed on a vehicle seat and more particularly to a stepless
brake device of a vehicle seat, which is capable of main-
taining or releasing a locked state of a height-adjustable seat.

Description of the Related Art

A stepless brake device of a vehicle seat is a part of a seat
height adjusting device. The seat is provided with a seat
upward movement means and is configured to always move
upward unless an external force is applied downward in a
lock release state. It is the stepless brake device that main-
tains the seat in a locked state and releases the locked state
as necessary in response to the operation of the seat upward
movement means and the weight of a passenger.

A stepless brake device according to a prior art includes,
as shown in FIG. 1, a housing 200, an input unit 300, a
controller 400, a fixing portion 500, a brake unit 600, a
braking member 700, and a plate cover 800.

The input unit 300 is rotatably coupled to one side of the
housing 200. The controller 400 is installed between the
housing 200 and the input unit 300 in such a way as to be
elastically supported in an axial direction by a spring 440.
An operating lever is installed on the input unit 300 and the
passenger is able to perform a rotation operation.

The fixing portion 500 and the plate cover 800 are coupled
to the other side of the housing 200 and are fixed to a side
portion of a cushion frame of the seat by a bolt.

The brake unit 600 having a tooth part 610 formed therein
is installed between the housing 200 and the plate cover 800.
The braking member 700 including a roller 710 and an
elastic member 720 is provided between a brake surface 620
of the brake unit 600 and an inner peripheral surface 520 of
the fixing portion 500.

A wedge inclined surface 521 and a static friction surface
522 are formed on the inner peripheral surface 520 of the
fixing portion 500, so that the rotation of the brake unit 600
is restricted or released according to the position of the roller
710.

Meanwhile, when the input unit 300 is rotated, the con-
troller 400 moves toward the housing 200 while compress-
ing the spring 440 due to an inner contact shape thereof.
Here, a control protrusion 430 of the controller 400 pushes
the roller 710 in a circumferential direction of the inner
peripheral surface 520 of the fixing portion 500, so that the
roller 710 moves from the static friction surface 522 to the
wedge inclined surface 521, and then the restriction of the
brake unit 600 by the roller 710 is released.

Therefore, the seat becomes a state in which the seat can
be raised by a seat-raising means. In this state, if the
passenger lifts his/her hip, the seat moves up and the height
of'the seat increases. If the passenger sits with his/her weight
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on, the seat moves down and the height of the seat decreases.
In this way, the height of the seat can be adjusted.

When the operating lever is released after adjusting the
seat height, the input unit 300 returns to its original position,
and the control unit 400 hereby returns to the input unit 300,
so that the roller 710 returns to the static friction surface 522
and restricts the brake unit 600, and thus, the brake unit 600
is in a non-rotating fixed state.

The teeth part 610 formed on one side of the body of the
brake unit 600 meshes with a rack gear interlocked with the
seat-raising means. Therefore, when the rotation of the brake
unit 600 is restricted as described above, the seat raising
means cannot be operated either, so that the seat is in the
locked state where the up-and-down movement of the seat
cannot be performed. Accordingly, the height of the seat
adjusted by the passenger can be maintained constant.

On the other hand, in the conventional stepless brake
device described above, since the input unit 300 is, as shown
in FIG. 2, coupled to the housing 200 by hook structures 221
and 351, there is a weak coupling strength between the input
unit 300 and the housing 200, so there is a problem that a
separation strength of the input unit 300, that is, a separation
strength of the operating lever is reduced.

In addition, since the plurality of components such as the
fixing unit 500, the housing 200, the controller 400, the input
unit 300, etc., are coupled in a structure in which they are
stacked in the axial direction, dimensional tolerances of the
components are accumulated, and even a dimensional tol-
erance of the bolt B that couples the housing 200 and the
fixing portion 500 is added. Accordingly, the components
cannot be coupled accurately and strongly, so gaps between
the components are highly likely to be excessively created,
and as a result, axial flow is generated in the operating lever.

In addition, due to the described-above occurrence of the
gap between the components, flow is generated in the roller
710 in the assembled state, and accordingly, as shown in
FIG. 3, the roller 710 is tilted while being pushed by an
inclined surface 431 of the control protrusion 430 at the
initial stage of the release operation (see (a) of FIG. 3). Then,
when the release operation is completed, the roller 710
collides with the plate cover 800 while returning to a
steady-state, so that collision noise “click” is generated (see
(b) of FIG. 3). That is, there is a problem that, whenever a
user operates the stepless brake device in order to adjust the
height of the seat, the operation noise is generated.

PRIOR ART DOCUMENT
Patent Document

(Patent Document 1) Korean Patent No. 2021-0067586 (Jun.
8, 2021)

SUMMARY
Technical Problem

The present invention is designed to solve the above-
described problems. The purpose of the present invention is
to provide a stepless brake device of a vehicle seat in which
the separation strength of the operating lever is improved,
the operating lever does not flow in the axial direction, and
the operation noise is not generated when the release opera-
tion is performed.

Technical Solution

One embodiment is a stepless brake device of a vehicle
seat. An input member and an unlock member are disposed
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on one side of a housing, and a braking member, a fixing
member, and a gear member are disposed on the other side
of the housing. A housing cover surrounding the input
member is disposed on the one side of the housing. A plate
cover preventing separation of the braking member and the
gear member is disposed on the other side of the housing. A
plurality of coupling pieces formed on the plate cover is
caulked and coupled to the housing cover in a state where
the housing cover and the plate cover are compressed in a
direction toward each other.

A pair of caulking protrusions is formed on an end portion
of the coupling piece. A pair of catching protrusions of
which the number is the same as that of the coupling pieces
is formed on an outer peripheral surface of the housing
cover. A catching surface is formed to be inclined on inner
side portions of both side catching protrusions consisting of
a pair with each other. The coupling piece is inserted
between said both side catching protrusions, is caulked in a
direction in which said both side catching protrusions
spread, and is caught by a corresponding catching surface.

A protrusion by which the coupling piece is caught in a
circumferential direction is formed on an outer peripheral
surface of the housing.

The unlock member has a plurality of unlock protrusions
formed around a body thereof in an axial direction thereof.
Corners on both sides of an end portion of the unlock
protrusion are formed as inclined surfaces. An inwardly
concave round groove is formed in each of the inclined
surfaces.

A straight guide groove is formed in an outer surface of
the unlock member in an operation direction of the unlock
member. A straight guide protrusion which is inserted into
the guide groove is formed on an inner surface of a border
portion of the housing.

A stopper protrusion is formed on a front side of the input
member. An arc-shaped stopper hole is formed in a front side
of the housing cover. The stopper protrusion is inserted into
the stopper hole, so that a rotation range of the input member
is limited.

A wedge surface is formed on an inner peripheral surface
of the fixing member in such a way as to have a radius that
is relatively short from a center of the inner peripheral
surface. A release surface is formed in such a way as to have
a radius that is relatively long with respect to the wedge
surface. The wedge surface and the release surface are
formed continuously and repeatedly.

Advantageous Effects

According to the present invention as described above, in
a state where all the components are compressed in the axial
direction, the coupling piece of the plate cover is caulked to
the housing cover and is assembled. Therefore, the coupling
strength of the input unit is improved, and thus, the sepa-
ration strength of the operating lever is enhanced.

Also, since a gap between the components is not created
by the above-mentioned assembly method, the axial flow of
the operating lever is prevented.

Also, the roller flow is prevented for the same reason, and
thus, the roller is not tilted during the release operation.
Therefore, noise generated when the roller collides with the
plate cover is prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of a stepless brake
device of a vehicle seat according to a prior art;
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FIG. 2 is a cross sectional view showing an assembly state
of FIG. 1,

FIG. 3 is a view describing in (a) and (b) the movement
of a roller that produces collision noise during a release
operation;

FIG. 4 is an exploded perspective view of a stepless brake
device of a vehicle seat according to an embodiment of the
present invention;

FIG. 5 is a cross-sectional view showing an assembly
state of FIG. 4;

FIG. 6 is a bottom view of FIG. 5 and is a state view
without a plate cover;

FIG. 7 is a view showing in (a) and (b) a coupling
structure of the plate cover and a housing cover;

FIG. 8 is an exploded front perspective view of the
stepless brake device according to the embodiment of the
present invention;

FIG. 9 is a rear perspective view of the stepless brake
device according to the embodiment of the present inven-
tion;

FIG. 10 is a perspective view showing an unlock member
and a braking member which are components of the present
invention;

FIG. 11 is a view enlarging an unlock protrusion and both
side rollers contacting the unlock protrusion; and

FIG. 12 is a cross-sectional view of an assembly part of
the unlock protrusion and the housing.

DETAILED DESCRIPTION

As the present invention can have various embodiments
as well as can be diversely changed, specific embodiments
will be illustrated in the drawings and described in detail.
While the present invention is not limited to particular
embodiments, all modification, equivalents and substitutes
included in the spirit and scope of the present invention are
understood to be included therein. The thickness of lines or
the size of the component, etc., shown in the accompanying
drawings may be exaggerated for clarity and convenience of
description.

Also, the below-mentioned terms are defined in consid-
eration of the functions in the present invention and may be
changed according to the intention of users or operators or
judicial precedents. Therefore, definitions of such terms
should be made based on what has been described through-
out the present specification.

Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying
drawings.

As shown in FIGS. 4 to 6, a stepless brake device of a
vehicle seat according to the embodiment of the present
invention includes a housing 10, an input member 20, an
unlock member 30, a fixing member 40, a gear member 50,
a braking member 60, a plate cover 70, and a housing cover
90.

Based on the housing 10, a release operation unit includ-
ing the input member 20, the unlock member 30, etc., is on
one side, and a brake unit including the fixing member 40,
the gear member 50, the braking member 60, etc., is on the
other side.

The release operation unit serves to release a locked state
of the brake unit in accordance with user’s operation of an
operating lever (not shown), and the brake unit maintains the
locked state against the weight of the user and a seat upward
movement means, thereby serving to maintain the height of
the seat to an immediately preceding adjusted height.
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The plate cover 70 and the housing cover 90 are disposed
on the outermost side of the stepless brake device and
receive components constituting the release operation unit
and the brake unit therebetween, and prevent the compo-
nents from being separated to the outside.

The input member 20 is an approximately cylindrical
component, and a center boss 21 has a mounting hole 21a
formed therein, in which the operating lever can be mounted
through a fastening means such as a bolt. On the outer
peripheral surface of the input member, catching portions 22
are formed to protrude from positions opposite to each other.
After the rotation operation is performed by the operating
lever, the catching portions 22 can return to their original
positions by a first spring 81.

The unlock member 30 is inserted into the input member
20 and is interworked with the rotation operation of the
unlock member 30 to operate forward and backward in the
axial direction. To this end, a trapezoidal sliding groove 31
is formed in the top surface of the unlock member 30, and
correspondingly, a trapezoidal sliding protrusion 23 is
formed within the input member 20. In the assembled state,
the sliding protrusion 23 is inserted into the sliding groove
31, and therefore, when the input member 20 is rotated, an
inclined surface of the sliding protrusion 23 and an inclined
surface of the sliding groove 31 slip each other, so that the
unlock member 30 moves forward toward the housing 10
while compressing a second spring 82.

A plurality of unlock protrusions 32 are formed to pro-
trude toward the housing 10 at regular intervals along the
circumferential direction of the unlock member 30.

A cylindrical center boss 11 is formed to protrude from the
front surface of the housing 10, and one end of the second
spring 82 is fitted to the outer periphery of the center boss
11. In this state, the other end of the second spring 82
elastically supports the unlock member 30.

A pair of left and right first springs 81 is provided, and a
spring groove 12 in which the first spring 81 is inserted and
seated along the circumferential direction is formed in the
front outer portion of the housing 10. The catching portion
22 of the input member 20 is caught by the end of the first
spring 81, and when the input member 20 is rotated by
operating the operating lever and the first spring 81 is
compressed and an operating force of the operating lever is
removed, the input member 20 is designed to return to its
original position by a restoring force of the first spring 81.

The fixing member 40 forms a space in which the braking
member 60 is installed and operated together with the gear
member 50.

The fixing member 40 is disposed in close contact with
the other side (rear surface) of the housing 10, and a wedge
surface 41a and a release surface 415 are continuously and
repeatedly formed on an inner peripheral surface 41 in the
circumferential direction. The wedge surface 41a has a
radius from the center of the inner peripheral surface 41 that
is relatively smaller than that of the release surface 415, and
the release surface 415 has a radius from the center of the
inner peripheral surface 41 that is relatively greater than that
of the wedge surface 41a.

The gear member 50 has a disk-shaped brake part 52
formed on one side of the outer periphery of a shaft 51, and
a pinion gear 53 is formed on one side of the brake part. The
pinion gear 53 meshes with a rack gear that is interworked
with a seat-raising means.

One end of the shaft 51 of the gear member 50 is inserted
and seated in a through-hole of the center boss 11 of the
housing 10 through the fixing member 40. Here, the brake
part 52 of the gear member 50 is positioned within a
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through-hole of the fixing member 40. Accordingly, a brak-
ing member 60 installation and operation space is formed
between the inner peripheral surface 41 of the through-hole
of the fixing member 40 and the outer peripheral surface of
the brake part 52 of the gear member 50.

A plurality of braking members 60 are inserted and
installed in the braking member 60 installation and operation
space. One braking member 60 is composed of a spring 61
and rollers 62 disposed on both ends of the spring 61. The
spring 61 is disposed in the center of the release surface 416
of the inner peripheral surface 41 of the fixing member 40
and the rollers 62 are disposed to be in contact with both
ends of the spring.

In a normal state where the operating force by a passenger
is not applied, the stepless brake device is in a locked state.
The rollers 62 on both ends are pushed by the spring 61 and
fitted between the outer peripheral surface of the brake part
52 and the wedge surface 41a. As such, all the rollers 62 are
positioned on the wedge surface 41a and fix the brake part
52, so that the gear member 50 is maintained in a state where
the gear member 50 is not able to rotate.

The plate cover 70 is installed in close contact with the
other side of the fixing member 40. The pinion gear 53 of the
gear member 50 may protrude to the opposite side through
a through-hole of the plate cover 70 and mesh with the rack
gear, and the brake part 52 may be caught around the
through-hole of the plate cover 70. Accordingly, separation
of the gear member 50 and the braking member 60 is
prevented by the plate cover 70.

Meanwhile, the housing cover 90 is disposed on the front
side of the input member 20. The housing cover 90 has a
circular container shape with one side closed, and the input
member 20 is inserted and seated on one side of the open
side of the housing cover 90.

A boss hole 91 in which the center boss 21 of the input
member 20 is inserted and seated is formed in the front side
of'the housing cover 90. The center boss 21 is exposed to the
outside of the housing cover 90 through the boss hole 91, so
that the operating lever can be mounted.

A plurality of coupling pieces 71 bent and extended
toward the housing cover 90 is formed on the plate cover 70.
Two caulking protrusions 72 spaced apart from each other
by a predetermined distance are, as shown in (a) of FIG. 7,
formed to protrude from the end of the coupling piece 71.

In response to the caulking protrusion 72, pairs of catch-
ing protrusions 92 spaced apart from each other by the same
distance as that between the coupling pieces 71 are formed
on the outer peripheral surface of the housing cover 90 in
such a way as to have the same number as the coupling
pieces 71. Catching surfaces 92¢ having inclined surface
shapes facing each other are formed on both side catching
protrusions 92 of each of the pairs of catching protrusions
92.

After the other parts are, as shown in FIG. 5, assembled,
the plate cover 70 and the housing cover 90 are compressed
in a direction toward each other. In this state, the caulking
projection 72 is caulked and spreads in both directions and
is caught by the catching protrusion 92 of the housing cover
90 (see (b) of FIG. 7). The plate cover 70 is made of a metal
material. The plate cover 70 is plastically deformed by
caulking and maintains the spreading in both directions.
Accordingly, the state of being caught by the catching
surface 92a is firmly and stably maintained.

Here, since the coupling piece 71 is inserted between both
side catching protrusions 92, the relative movement in the
circumferential direction between the plate cover 70 and the
housing cover 90 is also prevented. In addition, a protrusion
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13 is also formed on the outer peripheral surface of the
housing 10 so that the coupling piece 71 is caught in the
circumferential direction. As a result, the housing 10, the
plate cover 70, and the housing cover 90 are securely
coupled to each other without flowing in the circumferential
direction.

The front and rear perspective views of the stepless brake
device assembled as described above are shown in FIGS. 8
and 9.

In the housing 10, the fixing member 40, and the plate
cover 70, a plurality of mounting parts 14, 42, and 73
protruding outward in a radial direction is formed at the
same position as each other. A bolt hole is formed in each of
the mounting parts 14, 42, and 73, the bolt holes coincide
with each other during the assembly thereof.

Therefore, the mounting parts 14, 42, and 73 can be
mounted on a cushion frame of the seat by using the bolt.

A pair of stopper protrusions 24 spaced apart from the
center boss 21 by the same distance in the radial direction
are formed on the input member 20. The stopper protrusions
24 are formed opposite to each other with respect to the
center boss 21.

A stopper hole 93 into which the stopper protrusion 24 is
inserted is formed in the housing cover 90. The stopper hole
93 is formed in an arc shape having a predetermined length
on the same circumference centered on the boss hole 91.
Since the stopper protrusion 24 is movable only within the
stopper hole 93, the rotation angle of the input member 20
is limited within a range of a circumferential length of the
stopper hole 93. That is, the operating range of the operating
lever is limited within a certain range, so that unnecessary
excessive operation of the operating lever is prevented, and
thus the forward and return movement of the unlock member
30 can be smoothly and stably performed.

Meanwhile, as shown in FIGS. 10 and 11, the unlock
protrusion 32 of the unlock member 30 is formed in the same
number as the braking member 60 and is positioned between
the braking members 60.

The end of the unlock member 30 is formed in a shape in
which the width becomes narrower toward the end in order
that the end of the unlock member 30 is easily inserted
between the rollers 62 of both side braking members 60.
That is, corners on both sides of the end are formed as
inclined surfaces 32a.

Also, in the inclined surface 32a, a round groove 326
having a radius of curvature equal to or slightly larger than
the radius of curvature of the outer peripheral surface of the
roller 62 is concavely formed in an inside direction of the
inclined surface 32a.

In addition, as shown in FIG. 12, a straight guide groove
32c¢ is formed in the outer surface of the unlock protrusion
32 (a radially outer surface of the unlock member 30) in an
operation direction of the unlock protrusion 32. Also, it goes
without saying that the guide groove 32¢ may be formed to
extend over the entire body of the unlock member 30.

A straight guide protrusion 16a is formed to protrude in
the axial direction of the housing 10 on the inner peripheral
surface of a body border portion 16 of the housing 10 in
response to the guide groove 32c.

In the assembled state, the guide protrusion 16« is inserted
into the guide groove 32¢ of the unlock protrusion 32 and
guides the linear movement of the unlock member 30.

In FIG. 12, an undescribed reference numeral 15 repre-
sents a protrusion hole 15 through which the unlock protru-
sion 32 passes. The unlock protrusion 32 protrudes toward
the rear surface of the housing 10 through the protrusion
hole 15, thereby operating the braking member 60.
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The operation effect of the stepless brake device accord-
ing to the present invention will now be described.

When the passenger operates the operating lever, the input
member 20 connected to the operating lever is rotated, and
the sliding protrusion 23 of the input member 20 and the
sliding groove 31 of the unlock member 30 work, and then
the unlock member 30 moves toward the housing 10.

Accordingly, the unlock protrusion 32 of the unlock
member 30 pushes the roller 62 while moving, and the roller
62 moves from the wedge surface 41a to the release surface
41b, and thus the fixed state of the gear member 50 by the
roller 62 is released.

Therefore, the height of the seat can be adjusted as desired
by the passenger. When a seat cushion moves up and down
for adjusting the seat height, the gear member 50 maintains
a state of being capable of freely rotating.

Then, when the passenger completes the seat height
adjustment and releases the operating lever, the unlock
member 30 and the input member 20 return to their original
positions by the first spring 81 and the second spring 82, and
the operating lever mounted on the input member 20 also
returns to its original position. The roller 62 returns to the
wedge surface 41a by the spring 61 and is fitted between the
wedge surface 41a and the outer peripheral surface of the
brake part 52, so that the gear member 50 is fixed.

Accordingly, as the rack gear of the seat-raising means
meshed with the pinion gear 53 of the gear member 50 is
fixed, the seat is switched into a locked state in which the
seat is not able to move up and down.

On the other hand, in the stepless brake device according
to the present invention, the input member 20 is inserted into
the housing cover 90, and the housing cover 90 is restricted
to the plate cover 70 through the medium of the coupling
piece 71. The coupling piece 71 is provided on a plurality of
places along the outer periphery of the device and exerts a
strong coupling force, so that the separation strength of the
input member 20 is significantly improved, thereby reliably
preventing the separation of the input member 20. Accord-
ingly, the axial separation of the operating lever mounted on
the input member 20 is reliably prevented.

Also, in the state where the components constituting the
stepless brake device are stacked in the axial direction and
are compressed, caulking is performed on the caulking
protrusion 72 of the end of the coupling piece 71, thereby
maintaining the close contact between the components
firmly even if an error occurs in the dimensions of the
components.

That is, the caulking protrusion 72 deformed plastically
by caulking maintains the state where the components of the
device are compressed from both sides in the axial direction,
thereby maintaining the close contact of the components as
it is even when a pressing force applied during the assembly
is removed. Accordingly, there is no axial gap between the
various components constituting the device, and thus, the
axial flow of the components is prevented.

As described above, by the structure in which there is no
gap between the components, whether the roller 62 installed
within the device flows in the axial direction is not affected
at all by the assembled state of other components, but only
by the thickness tolerance of the fixing member 40. That is,
the possibility of axial flow of the roller 62 is reduced
because tolerance accumulation by other components does
not occur. Therefore, the tilt of the roller 62 at the initial
stage of the release is reduced, thereby reducing collision
noise between the roller 62 and the plate cover 70.

Also, since the concave round groove 325 is formed in the
inclined surface 32a of the unlock protrusion 32, how much
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the corner of the roller 62 is pushed is reduced at the initial
stage of the release in which the unlock protrusion 32 starts
to push the roller 62 in the circumferential direction. Since
the round groove 324 surrounds a portion of the outer
peripheral surface of the roller 62 and the postural stability
of the roller 62 is further improved, how much the roller 62
is tilted in the compression direction of the spring 61 is
further reduced.

Accordingly, the amount of impact when the roller 62
collides with the plate cover 70 is further reduced, so that
there is an effect that almost no collision noise is generated.

Meanwhile, in the unlock member 30, in addition to the
fact that the unlock protrusion 32 is inserted into the
protrusion hole 15 of the housing 10 and the operation path
thereof is guided, the guide groove 32¢ is formed in the outer
surface of the unlock protrusion 32 and the guide protrusion
16a formed on the border portion 16 of the housing 10 is
inserted into the guide groove 32¢. Accordingly, this pre-
vents that the unlock protrusion 32 flows in the circumfer-
ential direction or is tilts with respect to the operation
direction of the guide protrusion 16a.

Accordingly, the unlock member 30 moves accurately in
the axial direction without tilting radially in one direction
with respect to the central axis of the stepless brake device,
so that the unlock member 30 can operate more smoothly.

As described above, although the present invention has
been described with reference to the embodiment shown in
the drawings, this is just an example and it will be under-
stood by those skilled in the art that various modifications
and equivalent thereto may be made. Therefore, the true
technical scope of the present invention should be deter-
mined by the appended claims.

REFERENCE NUMERALS

16a: Guide Protrusion
30: Unlock Member
32b: Round Groove
40: Fixing Member
60: Braking Member
71: Coupling Piece
90: Housing Cover
92a: Catching Surface

10: Housing

20: Input Member

32: Unlock Protrusion
32c¢: Guide Groove

50: Gear Member

70: Plate Cover

72: Caulking Protrusion
92: Catching Protrusion

What is claimed is:

1. A stepless brake device of a vehicle seat,

wherein an input member and an unlock member are
disposed on one side of a housing, and a braking
member, a fixing member, and a gear member are
disposed on the other side of the housing,
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wherein a housing cover surrounding the input member is

disposed on the one side of the housing,

wherein a plate cover preventing separation of the braking

member and the gear member is disposed on the other
side of the housing,

wherein a plurality of coupling pieces formed on the plate

cover is caulked and coupled to the housing cover in a
state where the housing cover and the plate cover are
compressed in a direction toward each other,

wherein the unlock member has a plurality of unlock

protrusions formed around a circumference of the
unlock member,

wherein corners on both sides of an end portion of the

unlock protrusion are formed as inclined surfaces,
wherein a concave round groove is formed in each of the
inclined surfaces,

wherein a straight guide groove is formed in a radially

outer surface of the unlock member in an operation
direction of the unlock member, and

wherein a straight guide protrusion which is inserted into

the guide groove is formed on an inner surface of a
border portion of the housing.

2. The stepless brake device of the vehicle seat of claim
1, wherein a pair of caulking protrusions is formed on an end
portion of the coupling piece, wherein a pair of catching
protrusions is formed on an outer peripheral surface of the
housing cover, wherein an inclined catching surface is
formed on each of the pair of catching protrusions, and
wherein the coupling piece is inserted between the pair of
side catching protrusions, and is caulked in a direction in
which the pair of catching protrusions spread, and is caught
by the respective inclined catching surface.

3. The stepless brake device of the vehicle seat of claim
2, wherein a protrusion by which the coupling piece is
caught in a circumferential direction is formed on an outer
peripheral surface of the housing.

4. The stepless brake device of the vehicle seat of claim
1, wherein a stopper protrusion is formed on a side of the
input member and is inserted into an arc-shaped stopper hole
defined in the housing cover to limit a rotation range of the
input member.

5. The stepless brake device of the vehicle seat of claim
1, wherein a plurality of wedge surfaces and a plurality of
release surfaces are alternatingly formed circumferentially
on an inner periphery of the fixing member, and wherein a
distance from a center point of the inner periphery to each
of the plurality of wedges surfaces is shorter than a distance
from the center point to each of the plurality of release
surfaces.



