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A powered sliding device comprises wire cables (21', 21") provided between a sliding door (11) and a vehicle body (10), and a
power unit (20) for sliding the sliding door when the wire cables are moved by the power of a motor. The power unit is provided In
the inner space of the sliding door. The wire cables are composed of the door-opening cable (21') and the door-closing cable (21")
connected to the power unit at a base end side, respectively. A front end of the door-opening cable Is fixed to the vicinity of the rear
end of a lower rall (14) after having passed through a lower roller bracket (18) of the sliding door, and the front end of the door-
closing cable Is fixed to the vicinity of the front end of a center rail (16) after having passed though a center roller bracket (19) of the

sliding door.
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ABSTRACT

A powered sliding device comprises wire'cables (21,
21"}-provided between a sliding door (11l) and a vehicle body
(10), and a power unit (20) for sliding the sliding door when
the wire cables are moved by the power of a motor. The power
unit is provided in.the inner space of the sliding door. The
wire cables are composed of the door-opening cable (21°) and
the door-closing cable (217) conhected to the power unit at a
base end side, respectively. A front.end of the door-opening
cable is fixed to the wvicinity of the rear end of a lower rail
(14) after having passed through a lower roller bracket (18)
of the sliding'door, and the front end of the door-closing
cable is fixed.to the vicinity of the front end of a center

rail (16) after having passed though a center roller bracket

(19) of the sliding door.
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POWERED SLIDING DEVICE OF VEHICLE SLIDING DOOR

Technical Field of the Invention

The present invention relates to a powered sliding

device of a vehicle sliding door.

Background Art of the Invention

A powered sliding device of a vehicle sliding door
including a sliding door slidably'mounted on a guide rail
provided on a vehicle body, a wire cable coupled to the
sliding door, and a power unit for pulling the wire cable in a
door-opening direction and a door-closing direction with a
motor power so as to slide the sliding door in the door-
opening direction and the door-closihg dlrection 1is
conventionally known.

Figs. 1A and 1B show a conventional basic arrangement
relationship of a vehicle body A and a sliding door B. A
lower rail D is fixed in the vicinity of a lower part of an
ingress/egress aperture C of the vehicle body A, and a center
rail E is fixed on a quarter panel of the vehicle quy A.
When the ingress/egress aperture C is blocked with the sliding
door B, the lower rail D is isolated from the outside of the
vehicle with the sliding door B and protected from rainwater.
However, the center rail E is substantially always exposed to
the outside and is not protected from rainwater.

"The sliding door B has a lower roller bracket F and a
center roller bracket G which are slidably engaged with the
lower rail D and the:center rail E, respectively. The roller
brackets F and G are pivotally mounted on the sliding door B,

preferably. The sliding door B moves in the door-opening
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direction and the door-closing direction through the slidable
engagement of the roller brackets and the rails. .

The prior art powered sliding device is classiflied
into four types in accordance with the arrangement position.
Figs. 2A and 2B show the first type (refer to US Patent No.
5,203,112). A power unit H of the first type powéred sliding
device is provided under the floor panel of the vehicle body
in the vicinity of the ingress/egress aperture C. A wire
cable J which moves the sliding door B with the'power of the
power unit H is substantively formed into a loop, passing
through the lower rail D, and is ooupied to the lowerxr roller
bracket F. With such configuration, the sliding doorxr B 1is
slidable with the movement of the wire cable J by the power of
the power unit H. '

In the second type device disclosed in US Patent No.
5.913,563, as shown in Figs. 3A and 3B, the power unit H 1s
provided in an interior space K of the quarter panel. The
loop shaped wire cable J 1is passed through the center rail E,
and is coupled to the center roller bracket G of the sliding
dooxr B.

In the third type device shown in Figs. 4A and 4B, the
power unit H is provided'in the interior space K similar to
the second type device (refer to US Patent No. 4,862,640).
The wire cable of the third type device is divided into a
door-opening cable J° and a dcor-closing cable J”, and the
opening cable J' 1s guided by the lower rail D to be coupled
to the lower bracket F of the sliding door B, and the closing
cable J" 1s guided by the center rail E to be coupled to the
center bracket G of the sliding door B.

In the fourth type device, as shown in Figs. 5A and
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5B, the power unit H 1s provided inside the sliding door B
(Japanese Patent Lald-Open No. 2001-336352). The wire cable
cf the fourth type device is also divided into the opening
cable J’' and the dlosing cabie J”". The opening cable J' 1s
fixed to a rear end bortion'of the center rail E by way of the
center bracket G, and the closing cable J” is fixed to a front
end portion of the center rall E by way of the center bracket
G.

In the flirst type device, an installation space for
the power unit H must be defined under the floor panel of the
vehicle body. and thus the first type device has a
disadvantage that the vehicle interior space becomes narrow.
Further, a path for the wire cable J which has to be provided
under the floor panel narrows the vehidle interior space. 1In
addition, since a part of nearly more than half of the wire
cable J is difficult to be recognized by the eye or to touch
it by the hand, it is difficult to carry out maintenance.

In the second type device, the power unit H 1s
provided in the interior space K of the quarter panel, and
thus the second type device has a disadvantage, similar to the
first type device, that the vehicle interior space becomes
narrow. Further, a pulley for guiding the wire cable J which
has to be provided on each of the front and back ends of the
center rail E further narrows the vehlcle interioxr space.
Additionally, in the second tvype devide, even 1if the slidlng
door B is in the closed state; the wire cable J is permanently
positioned in the center rall E over the entire length. The
center‘rail E is, in effect, always exposed to the outside and
thus is not protected from rainwater. Therefore, the second

type device has a disadvantage that, due to the rainwater
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falling on the center rail E, the grease and the like applied
to thé wire cable J may come off, caﬁsing the quarter panel to
be dirty. There is also a problem that'dust‘may adhere 6n the
wire cable J permanently positioned in the center rail E. In
addition, similarly to the first type, since a'part of nearly
mote than half of the wire cable is difficult to be recognized
by the eye and to touch it by the hand, it 1s difficult to
carry out malntenance.

In the third type device, if the sliding door B 1is in
the closed state, the closing cable J” is not, in effect,
present in the center rail E, and thus problems of quartér
panel becoming 4dirty, and qust adhering on the closing cable
J” are alleviated. However, the power unit H is provided in
the interior space K of the quarter panel and a pulley must be
provided at the front end of the center rail E to guide'the
closing cable J”". Thus, there is a disadvantage that the
vehicle interior space becomes narrow, as in the first and the
second type. In addition, since both of the door-opening
cable J° and the door-closing cable J° are difficult to be
easily recognized by the eye and to touch them by the hand, 1t
is troublesome to cafry ouf'maintenance, similarly to the
first type and the second type.

In the fourth type device, the power unit H 1is
provided inside the sliding door B, and there-is no need to
attach a pulley to the center rail E, and thus there is an
advantage of effectively utilizing the vehicle interior space.
However, even if the sliding door B is in the closed state,
one part of the opening cable J' 1s permanently located in the
center rail E, and thus the fourth type device has a

disadvantage that the grease and the like applied to the
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opening cable J' may come off, causing the quarter panel to
become dirty. There is also a problem of dust adhering on the

door-opening cable J' that is permanently pdsitioned in the

center rail E.

Brief Summary of the Invention

An object of the present invention 1is to provide an
improved powered sliding device for overcoming the above-
described conventional problems. To achieve this objeCt, the
device is cbnfiguredsuch that a power unit is arranged within
a sliding door, and a door-opening cable is fixed to a vehicle

body through a lower rail, and a door-closing cable is fixed

to the vehicle'body-through a center rail.

Brief Description of the Drawings

Fig. 1A i1s a view showing a conventional basic
relationship between a vehicle body and a sliding door, in
which the sliding door is in a closed state:

¥ig. 1B is a view showing the conventional basic
relationship between the vehicle body and the sliding door, in
which the sliding'door is in an open state:

Fig. 2A 1s a view showing a first type of a
conventional power unit and a wire cable, in which the sliding
door in the closed state;

Fig. 2B is a view showing the first type of the

conventional power unit and the wire cable, in which the

sliding door in the open state;

Fig. 3A 1s a view showing a second type of a

conventional power unit and a wire cable, in which the sliding

door in the closed state:
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Fig{ 3B is a view showing the second type of the
‘conventional power unit and the wire cable, in which the

' siiding door in the open state;

Fig. 4A 1is a view showing a third type of a

- conventional power .unit and a wire cable, in which the sliding
door in the closed state:

Fig. 4B is a view showlng the third‘type of the
conventional power unit and the wire cable, in which the
sliding door in the open state;

Fig. 5A is a vieW'showing a fourth type of a
conventional power unit and a wire cable, in which the sliding
door 1n the closed state;

Fig. 5B is a view showing the fourth type of the
conventional power unit and the wire cable, in which the
sliding door in the open state:

Fig. 6 is a side view of a vehicle provided with a
powered sliding device according to the present invention;

Fig. 7 1s a view showing a relationship between a
power unit and a wire cable of the powered sliding device, 1in
which the sliding door in the closed state;

Fig. 8 1s view showing the relationship between the
power unit and the wire cable of the powered sliding device,
in which the sliding door in the open state;

Fig. 9 is an enlarged plan view of a center rail and a
center roller bracket of the sliding door; and

Fig. 10 is an enlarged'plan view of a lower rail and a

lower roller bracket of the sliding door.

Best Mode for carrying out the Inventilion

The preferred embodiment of the present invention will
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now be explained with reference'to the drawings. Fig. 6 shows
a vehicle body 10, a sliding door 11 slidably attached to the ‘
vehicle body 10, and an ingress/egress aperture 12 which can
be blocked by the sliding door 11. An upper rail 13 is fiked
to the vehicle body 10 in the vicinity of an upper part of the
ingress/egress aperture 12, a lower raill 14 is fixed to the
vehicle_body 10 in the vicinity of a lower part of the
ingress/egress aperture 12, and a center rail 16 is fixed to a
quarter panel 15 as a rear side panel of the vehicle body 10.
When the lingress/egress aperture 12 is blocked by the sliding
door 11, the upper rail 13 and the lower rail 14 are isolated
from the outside of the vehicle by the sliding door 11 and
protected from rainwater. However, the center rail 16 is

substantively always exposed to the outside and thus is not

protected from rainwater.

The siiding door 11 has an upper roller bracket 17, a
lower roller bracket 18 and a center roller bracket'19 which
are slidably engaged with the upper rail 13, the lower rail 14
and the center rail 16, respectively. The roller brackets 17,
18 and 19 are pivotally mounted on the sliding door 11,
preferably. The sliding door 11 is mdvable in the door-
opening direction and the door-closing direction through the '
slidable engagement of the roller brackets and the rails.

A power unit 20 having a motor power is provided in
the inside space of the sliding door 11. The power unit 20
preferably includes a wire drum for winding and pulling out
the wire cable. One end of each of the two wire cables, i.e.,
the door-opening cable 21’ and the door-Closing cable 21" is
coupled to the wire dxum. When the wire drum is rotated in

the opening direction, the opening cable 21’ is wounded, and
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the closing cable 21" is pulled out. When the wire drum is
rotated in the closiﬁg direction, the opening cable 21° 1s
pulled out and the closing cable 21" is wounded.

The door-opening cable 21° is pulled out toward the
outside of the sliding door 11 from the lower position on the
front side of the sliding door 11, namely, the position in the
vicinity of the lower roller bracket 18. The lower roller
bracket 18 is provided with a pulley 22 supported by a
vertical shaft 22A. The door-opening cable 21°' pulled out
from the sliding door 11, after passing through the front side
of the pulley 22, 1s guided to the back within the lower rail
14, and is fixed to the rear end portion of the lower rail 14
or to the vehicle body 10 in the viclinity of thereof. By.this
configuration, when the door-opening cable 21’ 1s wound up by
the wire drum; the sliding door 11 slides backward (in the

door-opening direction) through the lower roller bracket 18.
' The door-closing cable 217 is pulled out to the
outside of thé sliding door 11 from the central portion in the
upper and lower direction of the rear side of the sliding door
11; i.e., the position in the vicinity of the center roller
bracket 19. The center roller bracket 19 1is providéd with a
pulley 23 suppbrted by a vertical shaft 23A. The door-clOSing
cable 21" pulled out of the sliding door 11, after passing
through the rear side of the pulley 23, is guided tp the front
side within the center rall 16, and is fixed to thé front end
portion of the center rail 16 or to the vehicle body 10 in the
vicinity bf thereof. By this configuration, when the door-
closing cable 21" 1s wound up by the wire drum, the sliiding
door 11 slides forward (in the door-closing direction) through

the center roller bracket 19.
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The center bracket 19, when the sliding-door 11 1is
closed, moves.to the front end portion in the vicinity of the
center rail 16. Hence, when one end of the door-closing cable
21" is fixed to the front end of the center rail 16 through
the center bracket 19, in the door closed state of Fig. 7, the
door-closing cable 21" within the center rail 16 can be
substantially eliminated. Consequently, in the door-closed
state, the falling of the rainwater directly on the door-
closing cable 21" is prevented to a large extent, and the
grease and the like adhered to the door-closing cable 21" are
also substantiallj prevented from flowing out together with
the rainwater to contaminate‘the quarter panel 15.

The power unit 20 of the present invention is provided
in the 1nner space of the sliding door 11, and there is no
need to mount the pulley on the center rail 16 and the lower
rail 14 for gulding the wire cable of the power unit‘20.
Hence, the powered sliding device of the present invention
does not make the inner space of the vehicle body narrow.

Further, the door-opening cable 21’ is configured such
that it makes an U-turn in the front side of the pulley 22 of
the lower bracket 18 and is guided to the rear side within the
lower rail 14, and the door-closing cable 21" is configured
that it makes an U-turn in the rear side of the pulley 23 of
the center bracket 19, and i1s guided to the front side within
the center rail 14, and therefore. 1t is easy to check the
cables 21° and 21" by visual observation and to check them by

direct touching.
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CLAIMS:

1. A powered sliding device of a vehicle sliding door
including a sliding door slidably mounted on a vehicle
body 1in a forward door-closing direction and in a
backward door- opening direction, a wire cable provided
between the sliding door and the vehicle body, and a
power unit for sliding the sliding door in the door-
closing direction and in the door-opening direction by
moving the wire cable by a motor power, comprising:

a lower roller bracket provided in a lower portion
of a front side portion of the sliding door;

a center roller bracket provided in a rear side
portion of the sliding door;

a lower rail, with which the lower roller bracket is
slidably engaged, being provided in the vicinity of a
lower part of an ingress/egress aperture of the vehicle
body, said lower rail being isolated from an outside of
the vehicle body when the sliding door is closed;

a center rail, with which the center roller bracket
1s slidably engaged, being provided on a quarter panel of
the vehicle body, said center rail being not isolated
from the outside of the vehicle body even when the

sliding door is closed;

sald power unit being provided in an inside space of

the sliding door;

said wire cable including a door-opening cable and a

door-closing cable, each being coupled to the power unit;

10
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. a4 distal end of the door-opening cable being protruded
outside the 81iding door from the front side portion of the
sliding door, extended in a rearward direction within the
lower rail by way of the lower roller bracket, and fixed to a
position in the vicinity of a rear end of the lower rail:

| a distal end of the door-closing cable being protruded
outside the sliding door from the rear side portion of the |
sliding door, extended in a forward direction within the
center rail'by way of the center roller bracket, and fixed to

4@ position in the vicinity of a front end of the center rail.

2. The powered sliding device of the vehicle sliding door
according to claim 1, wherein a front pulley, against which
the door*openihg cable abuts, 1s mounted on the lower roller

bracket by a vertical shaft.

3. The powered sliding device of the vehicle sliding door
according to claim 1, wherein a rear pulley, agailnst which the
door-closing cable abuts, is mountéd on the center roller

bracket by a vertical shaft.

11
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