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(57) Abstract:  The present invention
relates to an electric rotating seat for a
vehicle, and more particularly, to an electric
rotating seat for a vehicle, in which a
horizontal transfer frame is installed within
a rectangular rim-shaped support frame
so as to reciprocate linearly, so that after
an upper rotation frame is rotated about a
central shaft of a fixed round plate installed
on the horizontal transfer frame, a vertical
transfer frame installed above the rotation
frame is moved linearly by the drive of a
chain, and rack gears installed at the bottom
surface portion and the rear surface portion
of the vertical transfer frame are geared
engagement with a pinion gear, which rotates
with respect to a rotation shaft installed at
the front portion of the rotation frame to
cause the vertical transfer frame to move
upwardly and downwardly naturally.
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Description

ELECTRIC ROTATING SEAT FOR VEHICLE
Technical Field

The present invention relates to an electric rotating seat for a vehicle, and more par-
ticularly, to an electric rotating seat for a vehicle, in which a horizontal transfer frame
is installed within a rectangular rim-shaped support frame so as to reciprocate linearly,
so that after an upper rotation frame is rotated about a central shaft of a fixed round
plate installed on the horizontal transfer frame, a vertical transfer frame installed above
the rotation frame is moved linearly by the drive of a chain, and rack gears installed at
the bottom surface portion and the rear surface portion of the vertical transfer frame are
geared engagement with a pinion gear, which rotates with respect to a rotation shaft
installed at the front portion of the rotation frame to cause the vertical transfer frame to

move upwardly and downwardly naturally.

Background Art

Conventionally, all the vehicles for the handicapped, who are physically disabled, are
individually reconstructed, and particularly, almost all of them are reconstructed in
terms of an option or a construction to accomplish the convenience of the driving in
the vehicle.

However, means for assisting the handicapped when getting on or off the vehicle has
not been developed.

Gradually, means for assisting the handicapped, who utilizes a wheel-chair in the

mass traffic, has been widely spread.
Disclosure of Invention

Technical Problem

Accordingly, the present invention has been made to provide an electric rotating seat
for a vehicle, which can assist the handicapped to easily get on or off a vehicle so that
they can actively utilize the vehicles as transportation means naturally in the travel, and
participate in the economic activity, especially in the attendance at work and leaving of
the office.

In addition, the present invention has been made to solve such conventional
problems, and an object of the present invention is to provide an electric rotating seat
for a vehicle, which can assist the handicapped to easily get on or off a vehicle so that
they can actively utilize the vehicles as transportation means naturally in the travel, and

participate in the economic activity.

Technical Solution

To achieve the above object, the present invention provides an electric rotating seat
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for a vehicle, in which a horizontal transfer frame is installed within a rectangular rim-
shaped support frame so as to reciprocate linearly, so that after an upper rotation frame
is rotated about a central shaft of a fixed round plate installed on the horizontal transfer
frame, a vertical transfer frame installed above the rotation frame is moved linearly by
the drive of a chain, and rack gears installed at the bottom surface portion and the rear
surface portion of the vertical transfer frame are geared engagement with a pinion gear,
which rotates with respect to a rotation shaft installed at the front portion of the
rotation frame to cause the vertical transfer frame to move upwardly and downwardly

naturally.
Advantageous Effects

As described above, according to the present invention, since the electric rotating
seat for a vehicle can be installed at the inside of a seat of the entire vehicle, and is
installed at the lower portion of the seat when the vehicle for the handicapped is man-
ufactured, it is possible to support the handicapped, and wide manufacture and spread
of the electric rotating seat for the vehicle of the present invention will induce active
participation of the handicapped in the economic activities as well as the active par-
ticipation of the employer.

Brief Description of the Drawings

FIG. 1 is a perspective view showing whole shape of an electric rotating seat for a
vehicle.

FIG. 2 is a perspective view showing engagement relationship of a horizontal transfer
frame and a support frame of an electric rotating seat of a vehicle.

FIG. 3 is a plane view of a horizontal transfer frame shown from the top side.

FIG. 4 is a perspective view showing an engagement relationship of a rotating frame
after the engagement of the horizontal transfer frame.

FIG. 5 is a perspective view showing a correlation of a toothed gear and a transfer
gear of the horizontal transfer frame.

FIG. 6 is a view schematically showing a correlation of the geared engagement.

FIG. 7 is a perspective view showing an engagement relationship of a vertical
transfer frame after the engagement of the rotating frame.

FIG. 8 is a partial enlarged perspective view showing an engagement relationship of
a chain gear and a pinion gear.

FIG. 9 is a perspective view showing a first operation of an electric rotating seat for a
vehicle.

FIG. 10 is a perspective view showing a second operation of an electric rotating seat
for a vehicle.

FIG. 11 is a perspective view showing a third operation of an electric rotating seat for
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a vehicle.

FIG. 12 is a view schematically showing a correlation of a rack gear and a pinion
gear of the lower rear portion of the vertical transfer frame.

FIG. 13 is a partial enlarged perspective view showing a vertical transfer guide
surface of the vertical transfer frame.

FIG. 14 is a perspective view of an electric rotating seat for a vehicle shown from
other side.

FIG. 15 is a perspective view of an electric rotating seat for a vehicle shown from
still other side.

Mode for the Invention

Hereinafter, the preferred embodiment of the present invention will be described in
detail with reference to the appended drawings.

FIG. 1 is a perspective view showing a whole shape of an electric rotating seat for a
vehicle.

As shown in FIG. 1, an electric rotating seat for a vehicle comprises a support frame
1 having a rectangular rim shape, the support frame being formed with wheel grooves
2 for seating wheels 5 at inside surfaces of a longitudinal rim and a first horizontal
transfer guide surface 3 for guiding the wheels 5 linearly;

a horizontal transfer frame 4 adapted to move linearly and having a rectangular plate
shape, the horizontal transfer frame having a disc-like fixed round plate 6 and a fixed
toothed gear 7 of a round frame shape mounted at the top surface thereof, the fixed
toothed gear being spaced apart by a predetermined interval from the fixed round plate
6 with respect to a center portion of the fixed round plate, and having wheels 5
mounted at the outside surfaces thereof so as to be seated in wheel grooves 2 formed at
the inside surfaces of the support frame 1;

a rotating frame 8 adapted to rotate with respect to the fixed round plate 6, the
rotating frame being formed with a seating member 9 of a rectangular plate shape
having a control portion 28 and a driving motor 101 installed thereon so that both side
surfaces thereof having a predetermined height extend in the front side by a pre-
determined length, and a cover shaped housing 10 formed on the seating member 9 for
covering an upper portion of the fixed round plate 6 formed at the top surface of the
horizontal transfer frame 4;

a driving portion 100 including a rotation shaft 102 installed at both insides
extending by a predetermined length at the seating member 9 so that it traverse
lengthwise, chain gears 103 respectively formed at the driving motor 101 seated on the
seating member, a chain 105 for interconnecting two chain gears, and two pinion gears
104 for rotating together with the rotation shaft 102; and
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a “L” shaped vertical transfer frame 12 formed with rack gears 14 at the bottom
surface portion and the rear surface portion thereof so that it moves linearly along a
second horizontal transfer guide surface 12 formed at the inside of the rotation frame 8
by the gear-engagement of the pinion gear 104 with the rack gear 14 formed at the
bottom surface portion of the vertical transfer frame and the wheels 5 installed at the
both sides of the horizontal transfer frame 4, and then moves upwardly and
downwardly by the gear-engagement of the pinion gear 104 with the rack gear 14
installed at the rear surface portion of the vertical transfer frame.

FIG. 14 and FIG. 15 are perspective views of an electric rotating seat for a vehicle,
each shown from different sides.

Referring to FIG. 14 and FIG. 15, it is possible to easily understand parts not shown
in the description of the construction of FIG. 1.

Hereinafter, the engagement relationship between the constitutional elements will be
explained to facilitate understanding of the whole constitution as described above.

FIG. 2 is a perspective view showing an engagement relationship between the
support frame and the horizontal transfer frame of the electric rotating seat for a
vehicle.

At first, a rectangular shaped support frame 1 is installed at the lowest portion and
wheel grooves 2 are formed at the longitudinal insides of the support frame 1 for
seating the wheels 5.

In addition, a bottom surface of the wheel groove 2 is a surface extending toward the
inside and formed with the first horizontal transfer guide surface 3 for guiding the
horizontal transfer frame 4.

While it is possible to guide the horizontal transfer frame only by the wheel grooves
2, the first horizontal transfer guide surface 3 is further formed by extending the
bottom surface so that higher safety can be accomplished by supporting the weight of
the horizontal transfer frame 4, and the like.

Also, the horizontal transfer frame 4 is provided at both sides with wheels 5 seated in
the wheel grooves 2 formed at the insides of the rotation frame § to facilitate the
horizontal transfer, and is also installed at the upper surface of the horizontal transfer
frame 4 with a fixed round plate 6 projecting upward and an arc shaped toothed gear 7
also installed with respect to the fixed round plate 6 to be spaced apart by a pre-
determined interval.

FIG. 3 is a plane view of a horizontal transfer frame shown from the upper side.

The center of the fixed round plate 6 is positioned below an arbitrary point dividing
the horizontal transfer frame 4 into two upper and lower portions horizontally as
shown in FIG. 3, and it is preferable for the arc of the toothed gear 7 to form 130

degrees so that manufacturing cost can be economized without affecting the action of
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the toothed gear 7, and it has been shown to be most appropriate in the simulation
experiment of the manufacturing process in consideration of the position relations
between other constituting elements on the upper surface of the horizontal transfer
frame 4.

In addition, the fixed round plate 6 should have a proper area so that it can support
the load of the rotation frame 8.

FIG. 4 is a perspective view showing an engagement relationship of the rotation
frame after the engagement of the horizontal transfer frame.

As shown in FIG. 4, the rectangular shaped seating member 9 for seating several
constituting elements thereon is formed at both sides with side surfaces, which are
constructed to be thicker than a thickness of the seating member 9, so that it extends
longer than that of the seating member 9, and the seating member 9 is provided with a
cover shaped housing 10 having a space and an area enough to cover the fixed round
plate 6.

Accordingly, the rotation frame 8 is constructed to rotate with respect to the fixed
round plate 6.

Of course, bearings are inserted and installed between the fixed round plate 6 and the
housing 10 for facilitating the smooth rotation, but they are not shown in the drawings
as they are general elements.

FIG. 5 is a perspective view showing a correlation of the toothed gear and the
transfer gear of the horizontal transfer frame, and FIG. 6 is a schematic view showing a
correlation of a geared engagement.

As shown in FIG. 5, since the toothed gear 7 installed on the upper surface of the
horizontal transfer frame 4 is fixed at a place spaced apart by a predetermined interval
as an arc shape from the center portion of the fixed round plate 6, a pair of transfer
gears 21, 22 installed at one center shaft by means of the geared engagement with the
toothed gear 7, moves along the arc.

In the above description, the center shaft connecting the pair of transfer gears 21, 22
is inserted into a hole formed at the rotation frame 8, so that the transfer gear 21 is
positioned at the upper side and the transfer gear 22 is positioned at the lower side on
the basis of the seating member 9 of the rotation frame 8.

In addition, it is constructed that power is transmitted to the lower transfer gear 22,
which is not engaged with the toothed gear 7, indirectly by means of an idle gear 20
positioned between the geared motor 19 and the lower transfer gear 22 so that rotation
power can be transmitted to it by the driving of the geared motor 19 at the seating
member 9.

Herein, as shown in FIG. 6, when a first reset lever 23 installed at the side of the

rotation frame 8 is rotated to thereby apply force in the “A”direction so that the idle
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gear 20 applies force to one side of a sea-saw shaped bar 24, if required, the other side
is moved to the “B”direction, which is opposite to the “A”direction, with respect to the
center shaft of the transfer gears 21, 22, so that the idle gear 20 intercepts the gear
engagement with the geared motor 19 and the power of the geared motor 19 is not
transmitted to the transfer gears 21, 22.

When the geared engagement is intercepted, it is possible to reset the rotation frame 8
to its original position by the manual operation at the emergency circumstance, since
the power of the geared motor 19 cannot be transmitted to the rotation frame 8 rotating
with the transfer gears 21, 22.

Moreover, a rotation guide lever 25, whose both distal ends are hinge-engaged by an
engagement member 27 with the outer side of the support frame 1 and the outer side of
the rotation frame 8, is installed to guide the rotation frame 8 formed integrally with
the transfer gears 21, 22 and rotating with respect to the fixed round plate 6, so that the
rotation frame can rotate easily, as the transfer gears 21, 22 move along the arc of the
toothed gear 7.

In FIG. 6, the geared motor 19 is shown simply to facilitate the understanding, and
the geared motor 19 shown in FIG. 4 as an outer sheath, so the gear is encased at the
inside of the sheath.

Also, since the sea-saw bar 24 is substantially installed at the lower side of the gear,
while it cannot be shown from the plane view, it is shown in FIG. 6 to facilitate the un-
derstanding.

In the description of the horizontal transfer frame 4 as shown in FIG. 3, the reason of
the center of the fixed round plate 6 being positioned at the lower side of the
rectangular and not at the center thereof is that the transfer gears 21, 22 can move
linearly for some instant to a predetermined distance by the effect of the horizontal
transfer frame 4, and then rotate, when the rotation frame 8 could not rotate at its
original position and the transfer gears 21, 22 moves along the arc of the toothed gear
7.

FIG. 7 is a perspective view showing an engagement relationship of the vertical
transfer frame after the engagement of the rotation frame, and FIG. 8 is a partially
enlarged perspective view showing an engagement relationship between a chain gear
and a pinion gear.

As shown in FIG. 7, the seating member 9 is provided with a driving motor 101, a
geared motor 19, an idle gear 20, and transfer gears 21, 22 respectively, and it is
constructed that the chain gear 103 rotated by the driving of the driving motor 101 and
the chain gear 103 positioned to traverse lengthwise at the front portion of the rotation
frame & so that it can rotate on the rotation shaft 102, constitute one pair, and a pair of

the chains 103 are constructed that power is transmitted to the pair of chains 103 by the
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engagement of the chain 105.

Also, as shown in FIG. 8, a pair of pinion gears 104 is installed at the edge side of the
rotation shaft 102, and any one of the pair of pinion gears 104 is formed integrally with
the chain gear 103 by the key engagement.

Furthermore, the vertical transfer frame 12 provided with rack gears 14 at the bottom
surface portion and the rear surface portion thereof, is seated because it can be gear-
engaged with the pinion gear 104.

Herein, in order to prevent the separation from an auxiliary frame 15, a stopper 16 is
installed at the side of the edge, which contacts with a vertical portion and a horizontal
portion of the “L”shaped vertical transfer frame 12, and a guide wheel 29 is provided
at the side of the stopper 16 and seated at the second horizontal transfer guide surface
11 formed at the inside of the rotation frame 8, so that stability can be accomplished by
the uniform distribution of the weight of the vertical transfer frame 12, when the
vertical transfer frame 12 moves horizontally.

The vertical transfer frame 12 is formed with vertical transfer guide surfaces 13 at
both sides to assist the vertical movement of the vertical transfer frame 12.

When a second reset lever 106 installed at the side of the rotation frame 8 is rotated,
the key engagement between the pinion gear 104 and the integrally formed chain gear
103 is separated, and the pinion gear 104 is rotated manually without the power
transmission from the chain gear 103.

Accordingly, it is possible to reset the vertical transfer frame 12 engaged with the
pinion gear 104 to its original position by the manual operation at the emergency time.

An auxiliary frame 15 is installed at the rear side of the vertical transfer frame 12,
where the horizontal portion and the vertical portion contacts with each other, to
support the movement of the vertical transfer frame 12, and the auxiliary frame 15 is
provided with a horizontal transfer guide bearing 17 at the outer side for supporting the
horizontal movement, and a vertical transfer guide bearing 18 at the inner side of the
auxiliary frame 15 for guiding the vertical movement.

FIG. 9, FIG. 10, and FIG. 11 are perspective views, each showing respective
operation step of the electric rotation seat for a vehicle of the present invention.

At first, when a signal is received from the control portion 28, as shown in FIG. 9,
the rotation frame 8 and the vertical transfer frame 12 installed above the horizontal
transfer frame 4 are moved linearly by a predetermined distance together with the
horizontal transfer frame 4, and then rotated, as described about an operation principle
of the horizontal transfer frame 4, such that they rotate by 90 together with the guide of
the rotation guide lever 25 installed at the side of the support frame 1 and the rotation
frame 8 by means of a hinge.

As a second step, as shown in FIG. 10, the chain gear 103 is driven by the driving of
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the driving motor 101 installed above the seating member 9, and the driving of the
chain gear 103 rotates the pinion gear 104 installed above the rotation shaft 102
provided lengthwise at the front portion of the rotation frame 8, and then the rotation of
the pinion gear 104 moves the rack gear 14 installed at the bottom surface portion of
the vertical transfer frame 12 linearly, thereby moving the vertical transfer frame 12
linearly toward a front portion.

Then, as a third step, as shown in FIG. 11, when the geared engagement of the rack
gear 14 installed at the bottom surface portion of the vertical transfer frame 12 is
separated, the geared engagement with the rack gear 14 installed at the rear surface
portion of the vertical transfer frame 12 is accomplished continuously thereby moving
the vertical transfer frame 12 to the lower side.

The linear movement, the rotation movement, and the vertical ascending and
descending movement as described above can be controlled in respect of their length
of operation and rotation radius by the installing of the limit switches at proper
position, and a general limit switch is used as the limit switch. In this regard, the limit
switch is not shown in the drawings, because the positions thereof can be adjusted
according to the circumstances. However, it is expected that about four limit switches
are required for the electric rotating seat for a vehicle of the present invention.

The return process is performed as described in FIG. 11, FIG. 10, and FIG. 9.

It is possible to secure dual stabilities by the installing of the stopper 16 at a contact
portion of the horizontal portion and the vertical portion of the vertical transfer frame
12 in addition to the limit switch restricting the moving range, so that the vertical
transfer frame 12 is not outranged from the engagement portion of the auxiliary frame
15 when the vertical transfer frame 12 moves upwardly and downwardly as shown in
FIG. 11.

FIG. 12 is a schematic view showing a correlation between the rack gear and the
pinion gear installed at the bottom surface portion and the rear surface portion of the
vertical transfer frame 12.

As shown in FIG. 12, since a vertical portion of the “L’shaped portion of the vertical
transfer frame 12 is inclined to the rear side to form an obtuse angle, the rack gears 14
installed at the rear surface portion and the bottom surface portion of the vertical
transfer frame 12 can be moved upwardly and downwardly naturally due to natural
gear-engagement with the pinion gear 104.

It is proved that the rear surface angle is preferably to be 120° as a result of
simulation experiment.

FIG. 13 is a partially enlarged perspective view showing the vertical transfer guide
surface of the vertical transfer frame.

As shown in FIG. 13, the auxiliary frame 15 is constructed to move in the horizontal
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direction together with the vertical transfer frame 12 and also move in the vertical
direction, and since it is devised to induce more stable ascending and descending
movement of the vertical transfer frame 12, the vertical transfer frame 12 moves
vertically together with the contact of the vertical transfer guide surfaces 13 formed at
both sides of the vertical transfer frame 12 with the vertical transfer guide bearing 18

installed at the inner side of the auxiliary frame 15.

Industrial Applicability

As described above, according to the present invention, since the electric rotating
seat for a vehicle can be installed at the inside of the seat of the entire vehicle and
installed at the lower portion of the seat when the vehicle for the handicapped is man-
ufactured, it is possible to support the handicapped, and wide manufacture and spread
of the electric rotating seat for the vehicle of the present invention will induce active
participation of the handicapped in the economic activities as well as the active par-

ticipation of the employer.
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Claims

An electric rotating seat for a vehicle, which is installed under a seat of the
vehicle, the electric rotating seat comprising:

a support frame 1 having a rectangular rim shape, the support frame being
formed with wheel grooves 2 for seating wheels 5 at inside surfaces of a lon-
gitudinal rim and a first horizontal transfer guide surface 3 for guiding the wheels
5 linearly;

a horizontal transfer frame 4 adapted to move linearly and having a rectangular
plate shape, the horizontal transfer frame having a disc-like fixed round plate 6
and a fixed toothed gear 7 of a round frame shape mounted at the top surface
thereof, the fixed toothed gear being spaced apart by a predetermined interval
from the fixed round plate 6 with respect to a center portion of the fixed round
plate, and having wheels 5 mounted at the outside surfaces thereof so as to be
seated in wheel grooves 2 formed at the inside surfaces of the support frame 1;

a rotating frame 8 adapted to rotate with respect to the fixed round plate 6, the
rotating frame being formed with a seating member 9 of a rectangular plate shape
having a control portion 28 and a driving motor 101 installed thereon so that both
side surfaces thereof having a predetermined height extend in the front side by a
predetermined length, and a cover shaped housing 10 formed on the seating
member 9 for covering an upper portion of the fixed round plate 6 formed at the
top surface of the horizontal transfer frame 4;

a driving portion 100 including a rotation shaft 102 installed at both insides
extending by a predetermined length at the seating member 9 so that it traverse
lengthwise, chain gears 103 respectively formed at the driving motor 101 seated
on the seating member, a chain 105 for interconnecting two chain gears, and two
pinion gears 104 for rotating together with the rotation shaft 102; and

a “L”shaped vertical transfer frame 12 formed with rack gears 14 at the bottom
surface portion and the rear surface portion thereof so that it moves linearly
along a second horizontal transfer guide surface 12 formed at the inside of the
rotation frame 8 by the gear-engagement of the pinion gear 104 with the rack
gear 14 formed at the bottom surface portion of the vertical transfer frame and
the wheels 5 installed at the both sides of the horizontal transfer frame 4, and
then moves upwardly and downwardly by the gear-engagement of the pinion
gear 104 with the rack gear 14 installed at the rear surface portion of the vertical
transfer frame.

The electric rotating seat according to claim 1, wherein the “L”’shaped vertical

transfer frame 12 is inclined at a vertical portion to form an obtuse angle so that
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the rack gears 14 installed at the bottom surface portion and the rear surface of
the vertical transfer frame 12 can move upwardly and downwardly naturally due
to the geared engagement.

The electric rotating seat according to claim 1, further comprising an auxiliary
frame 15 at a rear side where a vertical portion and a horizontal portion of the
vertical transfer frame 12 contact with each other to assist the horizontal
movement and vertical ascending and descending movement of the vertical
transfer frame 12.

The electric rotating seat according to claim 3, wherein the auxiliary frame 15 is
provided with a horizontal transfer guide bearing 17 moving along the second
horizontal transfer guide surface 11 when the vertical transfer frame 12 moves
horizontally, and a vertical transfer guide bearing 18 for guiding the vertical
movement by the contact with the vertical transfer guide surface 13 formed at
both sides of the vertical portion of the vertical transfer frame 12 to be rotated at
its original place, at the vertical movement.

The electric rotating seat according to claim 1, wherein the fixed round plate 6
installed at the upper surface of the horizontal transfer frame 4 is constructed to
be off from a real center of the horizontal transfer frame 4.

The electric rotating seat according to claim 1, wherein a pair of transfer gears
21, 22, which is installed at one center shaft due to the geared engagement with
the toothed gear 7, is constructed to move along the arc, as the toothed gear 7
installed at the upper surface of the horizontal transfer frame 4 is fixed as an arc
shape at a place spaced apart by a predetermined interval from the center portion
of the fixed round plate 6, for the rotation power be transmitted.

The electric rotating seat according to claim 6, wherein the transfer gear 22 of the
pair of transfer gears 21, 22, which is not engaged with the toothed gear 7, is
constructed that power is transmitted indirectly by means of the idle gear 20
installed between the geared motor 19 and the transfer gear 22 so that rotation
power can be transmitted by the driving of the geared motor 19 on the seating
member 9.

The electric rotating seat according to claim 7, wherein the idle gear 20 is
constructed to intercept the geared engagement with the geared motor 19 by the
first reset lever 23 installed at the side of the rotation frame 8.

The electric rotating seat according to claim 6, further including rotation guide
levers 25 installed at an outer side of the support frame 1 and at an outer side of
the rotation frame 8, both distal ends thereof being hinge-engaged with each
other, so that the rotation frame 8, which rotates with respect to the fixed round

plate 6 and constructed integrally with the transfer gears 21, 22, can be guided to

11



WO 2009/025419 PCT/KR2007/005391

[10]

[11]

easily rotate, as the transfer gears 21, 22 move along the arc of the toothed gear
7.

The electric rotating seat according to claim 1, wherein any one of the two chain
gears 103 installed at the rotation shaft 102 is integrally formed with the pinion
gear 104 by means of the key engagement.

The electric rotating seat according to claim 10, wherein the integrally formed
chain gear 103 and the pinion gear 104 are joined and separated from the key

engagement by means of the second reset lever 106.

12
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