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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a seat slide
structure for a vehicle, such as an automobile.

2. Background Art

[0002] Heretofore, there has been proposed a seat
slide structure for a vehicle, as disclosed, for example,
in JP 2004-106713A. A seat slide structure disclosed in
this publication comprises a screw rod (threaded rod)
non-rotatably fixed to a lower rail, and a nut member
screwed with the screw rod. A holding member is fixed
to the upper rail. The holding member is formed by sub-
jecting a plate-shaped body to bending. The holding
member includes a front holding piece, a rear holding
piece, and a connection piece connecting between re-
spective base ends of the front and rear holding pieces,
and has a U shape.
[0003] The nut member is rotatably supported by a
gearbox. The gearbox is installed between the front and
rear holding pieces of the holding member. In other
words, the nut member is held by the holding member
through the gearbox (see FIG. 4 in the JP 2004-106713A)
[0004] When the nut member is rotated and moved
along an axial direction of the screw rod, the nut member
presses the holding member frontwardly or rearwardly
through the gearbox. Thus, the upper rail is moved front-
wardly or rearwardly with respect to the lower rail.
[0005] However, the holding member having a U shape
involves the following problem. For example, as shown
in FIG. 28, when a frontward or rearward force P is applied
to an upper rail 100 (FIG. 28 illustrates an example where
a rearward force is applied thereto), a holding member
101 is urged to be moved in the direction of the force P
together with the upper rail 100, so that it presses a gear-
box 102. The gearbox 102 receiving the force P presses
a nut member 103. However, the pressed nut member
103 cannot be moved because it is screwed with a screw
rod 104. Thus, the gearbox 102 and the holding member
101 receive a reaction force from the nut member 103.
The reaction force is likely to cause deformation of the
holding member 101, as  shown in FIG. 28.
[0006] As means for suppressing such deformation,
for example, it is contemplated to increase a plate thick-
ness of each of the gearbox 102 and the holding member
101. However, in this case, due to an increase in force
required for bending, it becomes difficult to adequately
form the gearbox 102 and the holding member 101. More-
over, due to an increase in size of the holding member,
it becomes difficult to install the holding member in the
upper or lower rail.
[0007] Document FR 2 882 975 discloses a similar slid-
ing mechanism according to the preamble of claim 1.

More specifically, the document comprises a slide having
a sliding unit (6) integrated to a rigid support device (35)
which carries a nut engaged on a screw (12) integrated
to a sliding unit (7). The nut and the screw form an ad-
justment mechanism to slide the units (6, 7) relative to
each other in a longitudinal direction (X). The device is
fixed to the unit (6) by fastening lateral wings (48) of the
unit (6) on the longitudinal edges (39) of the device
through stampings.

SUMMARY OF THE INVENTION

[0008] The present invention is directed to a vehicle
seat slide structure as defined in independent claim 1.
The present invention can be further characterized by
the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a perspective view showing an automobile
seat slide structure.
FIG. 2 is an exploded perspective view of the auto-
mobile seat slide structure in FIG. 1.
FIG. 3 is an exploded perspective view showing a
positional relationship of a holding  member, a nut
member and a worm.
FIG. 4 is a side view of the automobile seat slide
structure in FIG. 1.
FIG. 5 is a sectional view taken along the line V-V in
FIG. 4.
FIG. 6 is a sectional view taken along the line VI-VI
in FIG. 4.
FIG. 7 is a diagram illustrating a state before the nut
member and a worm support member is held by the
holding member, according to an aspect of the
present invention.
FIG. 8 is a diagram illustrating a state after the nut
member and the worm support member are held by
narrowing a distance between a front holding piece
and a rear holding piece of the holding member from
the state in FIG. 7.
FIG. 9 is a diagram illustrating a state during an op-
eration of assembling the holding member holding
the nut member and the worm support member, to
an upper rail.
FIG. 10 is a diagram illustrating a state after the hold-
ing member holding the nut member and the worm
support member is assembled to the upper rail.
FIG. 11 is a fragmentary side view of the state after
the holding member holding the nut member and the
worm support member is assembled to the upper
rail, according to an aspect of the present invention.
FIG. 12 is a fragmentary side view of an upper rail
provided with a protruding-piece insertion hole.
FIG. 13 is a fragmentary side view of the upper rail
in a state after a protruding piece is inserted into the
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protruding-piece insertion hole of the upper rail in
FIG. 12.
FIG. 14 is a perspective view showing a further au-
tomobile seat slide structure.
FIG. 15 is an exploded perspective view of the au-
tomobile seat slide structure in FIG. 14.
FIG. 16 is an exploded perspective view showing a
positional relationship of a holding member, a nut
member and a worm.
FIG. 17 is a side view of the automobile seat slide
structure in FIG. 14.
FIG. 18 is an end view taken along the line XVIII-
XVIII in FIG. 17.
FIG. 19 is an end view taken along the line XIX-XIX
in FIG. 17.
FIG. 20 is a diagram illustrating a state before the
nut member and a worm support member  is held by
the holding member.
FIG. 21 is a diagram illustrating a state after the nut
member and the worm support member are held by
narrowing a distance between a front holding piece
and a rear holding piece of the holding member from
the state in FIG. 20.
FIG. 22 is a diagram illustrating a state during an
operation of assembling the holding member holding
the nut member and the worm support member, to
an upper rail.
FIG. 23 is a diagram illustrating a state after the hold-
ing member holding the nut member and the worm
support member is assembled to the upper rail.
FIG. 24 is a fragmentary side view of the state after
the holding member holding the nut member and the
worm support member is assembled to the upper rail.
FIG. 25 is a fragmentary side view of an upper rail
provided with a nut-receiving hole and a protruding-
piece insertion hole.
FIG. 26 is a fragmentary side view of the upper rail
in a state after the nut member and a protruding piece
is inserted into the nut-receiving hole and the pro-
truding-piece insertion hole of the upper rail in FIG.
25.
FIG. 27 is a diagram illustrating a reference example
devoid of the protruding-piece insertion hole and the
protruding piece.
FIG. 28 is a sectional view showing a state after a
holding member is deformed, in a conventional au-
tomobile seat slide structure.

DETAIL DESCRIPTION OF THE INVENTION

[0010] With reference to the drawings, a vehicle seat
slide structure according to an aspect of the present in-
vention will now be specifically described. The following
invention will be described based on an example where
a vehicle is an automobile. In each figure, the X direction,
the Y direction, the Z direction and the W direction indi-
cate a frontward direction of a vehicle body, a rearward
direction of the vehicle body, a leftward direction of the

vehicle body and a rightward direction of the vehicle body,
respectively.

<FIRST Example>

[0011] As shown in FIGS. 1 to 6, an automobile seat
slide structure according to an aspect of the present in-
vention comprises an elongate-shaped lower rail 1, an
elongate-shaped upper rail 2, an elongate-shaped screw
rod 3, a nut member 4 screwed with the screw rod 3, and
a holding member 5 rotatably holding the nut member 4.
The seat slide structure may have speed reduction
means as described later.
[0012] The lower rail 1 has a right sidewall 12 as a first
wall, a left sidewall 13 as a second wall, and a lower wall
14 as a third wall. The lower wall 14 connects between
respective base ends of the right sidewall 12 and the left
sidewall 13. Each of the right sidewall 12 and the left
sidewall 13 extends upwardly from a respective one of
opposite ends of the lower wall 14 in a widthwise direction
thereof (widthwisely opposite ends of the lower wall 14).
The right sidewall 12 and the left sidewall 13 are disposed
opposed to each other in the rightward-leftward direction,
while extending approximately parallel to each other in
the frontward-rearward direction of the vehicle body.
Each of the right sidewall 12 and the left sidewall 13 has
a folded piece 15 folded inwardly from an upper end
thereof. In other words, the lower rail 1 comprises a rail
body with a cross-sectionally generally U-shape opened
upwardly, and a pair of folded pieces 15. The lower rail
1 has a groove extending a longitudinal direction thereof.
[0013] The lower rail 1 is placed such that the lower
wall 14 is located on a lowermost side, and the longitu-
dinal direction is oriented along the frontward-rearward
direction, and then fixed to a floor of the vehicle body by
fastening means, such as a bolt, through the lower wall
14. The lower rail 1 is formed by subjecting a sheet metal
to press forming such as bending.
[0014] The upper rail 2 has a right sidewall 22 as a first
wall, a left sidewall 23 as a second wall, and an upper
wall 24 as a third wall. The upper wall 24 connects be-
tween respective base ends of the right sidewall 22 and
the left sidewall 23. Each of the right sidewall 22 and the
left sidewall 23 extends downwardly from a respective
one of opposite ends of the upper wall 24 in a widthwise
direction thereof (widthwisely opposite ends of the upper
wall 24). The right sidewall 22 and the left sidewall 23
are disposed opposed to each other in the rightward-
leftward direction, while extending approximately parallel
to each other in the frontward-rearward direction. Each
of the right sidewall 22 and the left sidewall 23 has a
folded piece 25 folded  outwardly from a lower end there-
of. In other words, the upper rail 2 comprises a rail body
with a cross-sectionally generally U-shape opened
downwardly, and may have a pair of folded pieces 25.
The upper rail 2 has a groove extending a longitudinal
direction thereof.
[0015] The upper rail 2 is placed such that the upper
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wall 24 is located on an uppermost side, and the longi-
tudinal direction is oriented along the frontward-rearward
direction, and then fixed to a vehicle seat (not shown) by
fastening means, such as a bolt. The upper rail 2 is
formed by subjecting a sheet metal to press forming such
as bending.
[0016] As shown in FIGS. 1 and 5, the upper rail 2 may
be installed in the groove of the lower rail 1 in such a
manner that the folded pieces 25 on opposite sides there-
of are engaged with respective ones of the folded pieces
15 of the lower rail 1, and adapted to be relatively movable
with respect to the lower rail 1.
[0017] As shown in FIG. 2, the upper wall 24 is formed
with a locking hole 26. The locking hole 26 is formed in
a quadrangular (four-sided) shape defined by a front in-
ner side-surface 26a and a rear inner side-surface 26b
disposed opposed to each other in the frontward-rear-
ward direction, and two inner side-surfaces disposed op-
posed to each other in the rightward-leftward direction
according to an aspect of the present invention.
[0018] As shown in FIGS. 2, 5 and 11, each of the right
sidewall 22 and the left sidewall 23 has an opening. The
opening of the right sidewall 22 is comprised of two pro-
truding-piece insertion holes (a front protruding-piece in-
sertion hole 27 and a rear protruding-piece insertion hole
28) as a holding-member insertion hole. In the same man-
ner, the opening of the left sidewall 23 is comprised of
two protruding-piece insertion holes (a front protruding-
piece insertion hole 27 and a rear protruding-piece inser-
tion hole 28) as a holding-member insertion hole. Each
of the four protruding-piece insertion holes has a slit-like
shape extending in an upward-downward direction.
[0019] Each of the front protruding-piece insertion
holes 27 is provided in the vicinity of the front inner side-
surface 26a of the locking hole 26 in the frontward-rear-
ward direction. Each of the rear protruding-piece inser-
tion holes 28 is provided in the vicinity of the rear inner
side-surface 26b of the locking hole 26 in the frontward-
rearward direction. Specifically, as shown in FIG. 11, a
distance L4 between a front inner side-surface 29 on a
frontward side of the front protruding-piece insertion hole
27 and a rear inner side-surface 30 on a rearward side
of the rear  protruding-piece insertion hole 28 is approx-
imately equal to a distance L3 between the front inner
side-surface 26a and the rear inner side-surface 26b of
the locking hole 26.
[0020] As shown in FIGS. 1 and 2, the screw rod 3 has
an external thread 31 formed on an outer peripheral sur-
face thereof over an approximately overall length thereof
in its axial direction. The screw rod 3 is installed between
the right sidewall 12 and the left sidewall 13 of the lower
rail 1 in such a manner that the axial direction thereof is
oriented along the longitudinal direction of the lower rail
1. Each of axially opposite ends of the screw rod 3 is
fixed to the lower rail 1 by a mounting member 32.
[0021] As shown in FIG. 3, the nut member 4 has a
cylindrical shape. The nut member 4 has two shaft por-
tions 46 located at respective ones of axially opposite

ends thereof, and a worm wheel portion 42 located be-
tween the shaft portions 46 and formed to have a diam-
eter greater than that of each of the shaft portions 46.
The worm wheel portion 42 has teeth meshable with an
after-mentioned worm 43. The nut member 4 has a
through-hole penetrating through an inside thereof along
the axial direction. An internal thread 41 screwable with
the external thread 31 of the screw rod 3 is formed on an
inner peripheral surface of the through-hole.
[0022] The speed reduction means includes the worm
wheel portion 42 and a worm 43 meshed with the worm
wheel portion 42. The worm 43 is arranged such that an
axial direction thereof becomes approximately perpen-
dicular to the axial direction of the nut member 4. The
worm 43 is connected to a motor (not shown) as drive
means, via a coupling shaft (not shown), and adapted to
be rotated according to rotation of the motor. In the seat
slide structure according to the first embodiment, based
on providing the speed reduction means, the nut member
4 can be rotated while reducing a rotational speed of the
motor at a large speed reduction ratio.
[0023] The worm 43 is rotatably supported by a worm
support member 44. The worm support member 44 has
a generally semi-cylindrical shape opened downwardly.
The worm support member 44 covers an upper portion
of the worm 43, and rotatably supports a shaft portion of
the worm 43 through a worm-supporting bush 44a, while
allowing a lower portion of the worm 43 to be exposed.
For example, the worm support member 44 may be made
of a synthetic resin.
[0024] The worm support member 44 has a pair of re-
tainable protruding pieces 45, 45 each protruding from a
front end thereof in the frontward direction (X-direction).
The front  retainable protruding pieces 45 are located on
respective ones of opposite ends of the worm support
member 44 in the rightward-leftward direction (W-Z di-
rection). The worm support member 44 further has a pair
of retainable protruding pieces 45 each protruding from
a rear end thereof in the rearward direction (Y-direction).
The rear retainable protruding pieces 45 are also located
on respective ones of opposite ends of the worm support
member 44 in the rightward-leftward direction (W-Z di-
rection).
[0025] The holding member 5 is a plate-shaped body
obtained, for example, by forming a single sheet of metal
plate having elasticity into a generally U shape as shown
in FIG. 3 through bending (sheet metal working). The
holding member 5 has a holding-member body, a lock-
able portion adapted to be inserted into the locking hole
26, and an insertable portion adapted to be inserted into
the front protruding-piece insertion hole 27 and the rear
protruding-piece insertion hole 28. The lockable portion
is comprised of a pair of a first lockable portion 56 and a
second lockable portion 57, according to an aspect of
the present invention. The insertable portion is comprised
of two first protruding pieces 58 and two second protrud-
ing pieces 59.
[0026] As shown in FIG. 3, the holding-member body
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has a plate-shaped front holding piece 51 as a first hold-
ing piece, a plate-shaped rear holding piece 52 as a sec-
ond holding piece, and a plate-shaped connection piece
53 connecting between respective base ends (lower
ends) of the front and rear holding pieces 51, 52. The
holding-member body is a member located between the
right sidewall 22 and the left sidewall 23 and below a
lower surface of the upper wall 24. In other words, the
holding-member body is a region surrounded by the right
sidewall 22, the left sidewall 23 and the upper wall 24.
[0027] A principal surface of the connection piece 53
is approximately parallel to a horizontal direction. Each
of the front holding piece 51 and the rear holding piece
52 extends upwardly (a direction approximately vertical
to the connection piece 53) from a respective one of op-
posite ends of the connection piece 53 in the frontward-
rearward direction. The front holding piece 51 and the
rear holding piece 52 are disposed opposed to each other
in the frontward-rearward direction with a distance
enough to allow the nut member 4 and the worm support
member 44 to be inserted between respective inner sur-
faces thereof.
[0028] Each of the front holding piece 51 and the rear
holding piece 52 has a nut holding hole 54  adapted to
hold a respective one of the shaft portions 46 at the op-
posite ends of the nut member 4, through a bush 54a
made, for example, of a synthetic resin. Each of the nut
holding hole 54 is a generally circular through-hole pen-
etrating through a respective one of the front holding
piece 51 and the rear holding piece 52 in the frontward-
rearward direction. The nut member 4 is rotatably sup-
ported by the nut holding hole 54.
[0029] Each of the bushes 54a includes a cylindrical-
shaped bush body adapted to allow a respective one of
the shaft portions 46 of the nut member 4 to be inserted
thereinto, and a flange portion protruding from one end
of the bush body on the side of the worm wheel portion
42, in the form of an annular flange. An inner surface of
the flange portion is brought into contact with an end sur-
face of the worm wheel portion 42 facing in the frontward-
rearward direction.
[0030] As shown in FIG. 3, the flange portion has a
plurality of protrusions 54b formed along an outer periph-
ery of the cylindrical-shaped bush body. Each of the pro-
trusions 54b is formed to protrude in a direction opposite
to the worm wheel portion 42, and adapted to be brought
into contact with an inner surface of the front holding
piece 51 or the rear holding piece 52, as described later.
[0031] As shown in FIG. 3, a pair of anti-rotation pieces
54c, 54c is formed at respective position on opposite
sides of an upper region of the flange portion. Each of
the anti-rotation pieces 54c is adapted to be brought into
contact with a vicinity of a lower end of the worm support
member 44, as shown in FIG. 7, to play a role in prevent-
ing the bush 54a from being rotated together with the nut
member 4.
[0032] The holding member 5 has a pair of protruding-
piece retention portions 55 at positions above the nut

holding hole 54 of the front holding piece 51 and on right
and left sides of the first lockable portion 56. Each of the
front protruding-piece retention portions 55 is a concave
portion concaved from a respective one of the right and
left sides of the first lockable portion 56 inwardly in the
widthwise direction (rightward-leftward direction). The
holding member 5 further has a pair of protruding-piece
retention portions 55 at positions above the nut holding
hole 54 of the rear holding piece 52 and on right and left
sides of the second lockable portion 57. Each of the rear
protruding-piece retention portions 55 is a concave por-
tion concaved from a respective one of the right and left
sides of the second lockable portion 57 inwardly in the
widthwise direction. The pair of front protruding-piece re-
tention portions 55 and the pair of rear protruding-piece
retention portions 55 are adapted to allow respective
ones of the four retainable protruding pieces 45 of the
worm support member 44 to be fitted thereinto. Based
on the above structure, the worm support member 44 is
supported by the holding member 5.
[0033] As shown in FIGS. 3 and 5, the first lockable
portion 56 is located at a distal end of the front holding
piece 51, and the second lockable portion 57 is located
at a distal end of the rear holding piece 52. The first lock-
able portion 56 is a plate-shaped region integrally formed
with the front holding piece 51 to protrude upwardly from
the front holding piece 51. The second lockable portion
57 is a plate-shaped region integrally formed with the
rear holding piece 52 to protrude upwardly from the rear
holding piece 52. Each of the first lockable portion 56 and
the second lockable portion 57 is a region located above
the lower surface of the upper wall 24.
[0034] As shown in FIG. 7, in a normal state when no
external force is applied to the holding member 5, a dis-
tance L1 between respective outer surfaces of the first
lockable portion 56 and the second lockable portion 57
is greater than an opening size L3 of the locking hole 26
of the upper rail 2 in the frontward-rearward direction (dis-
tance L3 between the front inner side-surface 26a and
the rear inner side-surface 26b of the locking hole 26).
In the normal state, a distance between the front holding
piece 51 and the rear holding piece 52 gradually increas-
es in a direction from the base ends to the distal ends
thereof (from the connection piece 53 toward the lockable
portion). Further, in a state after the first lockable portion
56 and the second lockable portion 57 are inserted into
the locking hole 26 and locked by the front inner side-
surface 26a and the rear inner side-surface 26b, each of
the front holding piece 51 and the rear holding piece 52
is set in a posture where it stands approximately vertically
upwardly from the connection piece 53 (see FIG. 8).
[0035] Each of the first lockable portion 56 and the sec-
ond lockable portion 57 has a guide region 56a, 57a
formed on the distal end thereof. The guide region 56a
of the first lockable portion 56 is formed such that an
outer surface (a surface facing in the frontward direction)
of the first lockable portion 56 is inclined to allow a thick-
ness of the first lockable portion 56 to gradually decrease
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toward a top thereof (in an upward direction). The guide
region 57a of the second lockable portion 57 is formed
such that an outer surface (a surface facing in the rear-
ward  direction) of the second lockable portion 57 is in-
clined to allow a thickness of the second lockable portion
57 to gradually decrease toward a top thereof (in an up-
ward direction). This provides a structure which makes
it easy to insert the first lockable portion 56 and the sec-
ond lockable portion 57 into the locking hole 26.
[0036] As shown in FIGS. 3 and 5, the two first pro-
truding pieces 58 are located rightward and leftward of
the front holding piece 51, and the two second protruding
pieces 59 are located rightward and leftward of the rear
holding piece 52. Each of the first protruding pieces 58
is a plate-shaped region integrally formed with the front
holding piece 51 to protrude from the front holding piece
51 outwardly in the widthwise direction. Each of the sec-
ond protruding pieces 59 is a plate-shaped region inte-
grally formed with the rear holding piece 52 to protrude
from the rear holding piece 52 outwardly in the widthwise
direction.
[0037] As shown in FIG. 11, each of the first protruding
pieces 58 is formed such that a thickness thereof in the
frontward-rearward direction becomes slightly less than
a width of a respective one of the front protruding-piece
insertion holes 27 of the upper rail 2 in the frontward-
rearward direction, and a length thereof in an upward-
downward direction becomes less than an opening size
of the front protruding-piece insertion hole 27 in the up-
ward-downward direction. Thus, the first protruding piece
58 can be inserted into the front protruding-piece inser-
tion hole 27, and moved within the front protruding-piece
insertion hole 27 in the upward-downward direction.
[0038] In the same manner, each of the second pro-
truding pieces 59 is formed such that a thickness thereof
in the frontward-rearward direction becomes slightly less
than a width of a respective one of the rear protruding-
piece insertion hole 28 of the upper rail 2 in the frontward-
rearward direction, and a length thereof in an upward-
downward direction becomes less than an opening size
of the rear protruding-piece insertion hole 28 in the up-
ward-downward direction. Thus, the second protruding
piece 59 can be inserted into the rear protruding-piece
insertion hole 28, and moved within the rear protruding-
piece insertion hole 28 in the upward-downward direc-
tion.
[0039] The above components are assembled togeth-
er in the following manner. As shown in FIG. 7, the nut
member 4 is placed between the front holding piece 51
and the rear holding piece 52, and each of the shaft por-
tions 46 of the nut member 4 is inserted into a respective
one of the nut holding holes 54 through the bush 54a.
Then, the worm 43 supported by the worm support  mem-
ber 44 is placed on an upper portion of the nut member 4.
[0040] Then, as shown in FIG. 8, a force is applied to
the holding member 5 in a direction causing the first lock-
able portion 56 and the second lockable portion 57 to be
moved close to each other, to narrow the distance L1

between the first lockable portion 56 and the second lock-
able portion 57 until the distance L1 becomes slightly
less than the distance L3 (see FIG. 11) between the front
inner side-surface 26a and the rear inner side-surface
26b of the locking hole 26. Thus, the front holding piece
51, the rear holding piece 52 and the connection piece
53 are elastically deformed, and thereby elastic energy
is accumulated in the holding member 5. Although the
holding member 5 is likely to be slightly bent during the
elastic deformation, the illustration of such a bent state
is omitted.
[0041] In the course of elastically deforming the holding
member 5 in the above manner, the plurality of protru-
sions 54b (see FIG. 3) provided on each of the bushes
54a are brought into contact with the front holding piece
51 or the rear holding piece 52. Then, when the distance
L1 becomes equal to or less than the distance L3, the
protrusions 54b are pressed by the front holding piece
51 or the rear holding piece 52 and elastically deformed,
so that a protruding height of each of the protrusions 54b
is reduced.
[0042] In this state, the nut member 4 is rotatably sup-
ported by the nut holding hole 54 of the front holding
piece 51 and the nut holding hole 54 of the rear holding
piece 52 through the bushes 54a. Further, in this state,
the retainable protruding pieces 45 of the worm support
member 44 are fitted into the protruding-piece retention
portions 55 of the front holding piece 51 and the protrud-
ing-piece retention portions 55 of the rear holding piece
52, so that the worm support member 44 is retained by
the holding member 5 in an immovable manner with re-
spect to the holding member 5.
[0043] Further, in this state, the worm wheel portion 42
of the nut member 4 and the worm 43 are set in a pre-
determined position to establish a meshed state between
the worm wheel portion 42 and the worm 43. Further,
during rotation of the nut member 4, the anti-rotation piec-
es 54c (see FIG. 3) provided on each of the bushes 54a
are brought into contact with the worm support member
44 to prevent the bush 54a from being rotated together
with the nut member 4.
[0044] Then, the tentative assembly tentatively assem-
bled as shown in FIG. 8 is press-inserted into  the groove
of the upper rail 2 from below the upper rail 2, as shown
in FIG. 9. During the press-insertion, a force is applied
to the holding member 5 to allow the distance between
the respective outer surfaces of the first protruding pieces
58 and the second protruding pieces 59 to become slight-
ly less than the distance L4 between the front protruding-
piece insertion hole 27 and the rear protruding-piece in-
sertion hole 28 of the upper rail 2.
[0045] When the tentative assembly is press-inserted
into the upper rail 2 from therebelow, the right sidewall
22 and the left sidewall 23 of the upper rail 2 are expanded
against the rigidity of the upper rail 2 outwardly in the
widthwise direction by the first protruding pieces 58 and
the second protruding pieces 59. Thus, the holding mem-
ber 5 can be press-inserted between the right sidewall
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22 and the left sidewall 23.
[0046] Then, when the tentative assembly is press-in-
serted to a given position, the first protruding pieces 58
and the second protruding pieces 59 are fitted into the
front protruding-piece insertion holes 27 and the rear pro-
truding-piece insertion holes 28, and the expanded right
and left sidewalls 22, 23 are returned to their original
positions where the distance therebetween is narrowed,
as shown in FIG. 10. Thus, each of the protruding pieces
58, 59 is fitted into a corresponding one of the insertion
holes 27, 28. In this state, as shown in FIGS. 10 and 11,
distal ends of the first lockable portion 56 and the second
lockable portion 57 protrude from the locking hole 26 to
an outside of the upper rail 2, according to an aspect of
the present invention.
[0047] Then, the force (external force) applied to the
holding member 5 in the direction causing the first lock-
able portion 56 and the second lockable portion 57 to be
moved close to each other is released, according to an
aspect of the present invention. Thus, the front holding
piece 51, the rear holding piece 52 and the connection
piece 53 having the elastic deformation are deformed in
a direction causing the first lockable portion 56 and the
second lockable portion 57 to be moved away from to
each other (causing the distance L1 to increase in the
frontward-rearward direction) by the elastic energy (re-
storing force) thereof. Then, the first lockable portion 56
and the second lockable portion 57 are brought into con-
tact with respective ones of the front inner side-surface
26a and the rear inner side-surface 26b of the locking
hole 26 to press the front inner side-surface 26a and the
rear inner side-surface 26b. Specifically, the first lockable
portion 56 presses the front inner side-surface 26a in the
frontward direction, and the second lockable portion 57
presses the rear inner  side-surface 26b in the rearward
direction. Based on the pressing force, the first lockable
portion 56 and the second lockable portion 57 are locked
in the locking hole 26.
[0048] Further, as the distance L1 between the first
lockable portion 56 and the second lockable portion 57
is increased, a degree of deformation of each of the pro-
trusions 54b becomes smaller, and thereby the protrud-
ing height thereof becomes larger. As above, each of the
protrusions 54b is deformed along with a change in the
distance L1, so that it becomes possible to maintain the
contact state between each of the bushes 54a and a re-
spective one of the front holding piece 51 and the rear
holding piece 52. This makes it possible to suppress the
occurrence of a gap between the holding member 5 and
each of the bushes 54a, and thus suppress deterioration
in efficiency of force transmission from the nut member
4 to the holding member 5.
[0049] In the above manner, components, such as the
holding member 5 and the nut member 4, are assembled
to the upper rail 2. Further, the nut member 4 is screwed
with the screw rod 3. The worm 43 is connected to a
motor (not shown) via a coupling shaft (not shown).
[0050] An operation of the exemplary seat slide struc-

ture will be described below. Upon activation of the motor,
the worm 43 is rotated according to rotation of the motor.
The nut member 4 having the worm wheel portion 42
meshed with the worm 43 is rotated under a condition
that a rotational speed of the motor is reduced by the
speed reduction means.
[0051] According to the rotation, the nut member 4 is
relatively moved with respect to the screw rod 3 screwed
therewith, in the axial direction (frontward-rearward di-
rection). In the first embodiment, the screw rod 3 is fixed
to the lower rail 1, so that the nut member 4 is moved
back and forth along the axial direction of the screw rod 3.
[0052] During the forward and back movement of the
nut member 4, the holding member 5 holding the nut
member 4 is moved together with the nut member 4.
When the holding member 5 is moved, the upper rail 2
assembled with the holding member 5 is moved together
with the holding member 5, and thereby a seat with the
upper rail 2 fixed thereto is moved with respect to a ve-
hicle body in the frontward-rearward direction.
[0053] For example, when a force is applied to the seat
in the frontward-rearward direction, the force is transmit-
ted from the upper rail to the holding member. Then, when
the force is applied to the nut member via the holding
member, a resulting reaction force is applied to the hold-
ing  member to cause elastic deformation of the holding
member. In cases where a holding member is devoid of
the protruding pieces 58, 59 in the first example, as
shown in FIG. 27, if the reaction force to be applied to
the holding member becomes larger, the holding member
is further deformed, which is likely to cause plastic de-
formation.
[0054] In contrast, in the first example, the holding
member 5 has the first protruding pieces 58 and the sec-
ond protruding pieces 59, and each of the right sidewall
22 and the left sidewall 23 has the front protruding-piece
insertion hole 27 and the rear protruding-piece insertion
hole 28. Thus, for example, when the reaction force is
applied to the holding member 5 in the frontward direc-
tion, the front holding piece 51 of the holding member 5
is elastically deformed in the frontward direction, and
each of the first protruding pieces 58 is brought into con-
tact with the front inner side-surface 29 of a correspond-
ing one of the front protruding-piece insertion holes 27.
Therefore, the reaction force applied to the holding mem-
ber 5 can be received by the first protruding pieces 58
and the front inner side-surfaces 29 to support the holding
member 5.
[0055] Otherwise, when the reaction force is applied
to the holding member 5 in the rearward direction, the
rear holding piece 52 of the holding member 5 is elasti-
cally deformed in the rearward direction, and each of the
second protruding pieces 59 is brought into contact with
the rear inner side-surface 30 of a corresponding one of
the rear protruding-piece insertion holes 28. Therefore,
the reaction force applied to the holding member 5 can
be received by the second protruding pieces 59 and the
rear inner side-surfaces 30 to support the holding mem-

11 12 



EP 2 305 512 B1

8

5

10

15

20

25

30

35

40

45

50

55

ber 5. As above, the seat slide structure according to the
first example can suppress deformation of the holding
member 5 to maintain a state allowing the nut member
4 supported by the holding member 5 to be smoothly
rotated.

<SECOND EXAMPLE>

[0056] An automobile seat slide structure according to
a second example will be described below. In the follow-
ing figures, an element or component equivalent to that
in the first example is defined by the same reference nu-
meral or code as that in the first example, and its descrip-
tion will be omitted.
[0057] As shown in FIGS. 14 to 19, the seat slide struc-
ture  comprises an elongate-shaped lower rail 1, an elon-
gate-shaped upper rail 2, an elongate-shaped screw rod
3, a nut member 4 screwed with the screw rod 3, and a
holding member 5 rotatably holding the nut member 4,
according to an aspect of the present invention. This seat
slide structure has speed reduction means equivalent to
that in the first example.
[0058] Each of the lower rail 1, the screw rod 3 and the
holding member 5 in the second example is substantially
the same as a corresponding one of those in the first
example. As shown in FIGS. 15, 16, 19 and 24, the seat
slide structure according to the second example is differ-
ent from the first example in terms of elements of an
opening provided in each of a right sidewall 22 and a left
sidewall 23 of an upper rail 2, and a part of a structure
of a nut member 4. The following description will be made
mainly about the differences from the first example.
[0059] As shown in FIGS. 15 and 24, the upper rail 2
has the opening in each of the right sidewall 22 and the
left sidewall 23. Each of the openings includes a nut-
receiving hole 20, in addition to a pair of a slit-shaped
front protruding-piece insertion hole 27 and a slit-shaped
rear protruding-piece insertion hole 28 which are the
same elements as those in the first example. The nut-
receiving hole 20 is an oblong-shaped through-hole pro-
vided between the front protruding-piece insertion hole
27 and the rear protruding-piece insertion hole 28, inde-
pendently of the front protruding-piece insertion hole 27
and the rear protruding-piece insertion hole 28. In other
words, each of the openings includes three holes con-
sisting of the front protruding-piece insertion hole 27, the
rear protruding-piece insertion hole 28 and the nut-re-
ceiving hole 20. The three holes are arranged side-by-
side at intervals in the frontward-rearward direction.
[0060] As shown in FIG. 24, a distance L4 between a
front inner side-surface 29 on a frontward side of the front
protruding-piece insertion hole 27 and a rear inner side-
surface 30 on a rearward side of the rear protruding-piece
insertion hole 28 is greater than a distance L3 between
a front inner side-surface 26a and a rear inner side-sur-
face 26b of a locking hole 26.
[0061] As shown in FIG. 16, the nut member 4 has a
large-diameter portion 40 formed in a widthwisely ap-

proximately central region thereof to have a diameter
greater than that of each of two shaft portions 46 at op-
posite ends thereof. As shown in FIG. 19, the large-di-
ameter portion 40 has an outer diameter R greater than
a distance W between respective inner surfaces of the
right sidewall 22 and the left sidewall 23. Further, as
shown in FIG. 24, the large-diameter portion 40 has an
axial length V1 slightly less than an opening size V2 (in
the frontward-rearward direction) of the nut-receiving
hole 20 of each of the right sidewall 22 and the left side-
wall 23 of the upper rail 2.
[0062] Thus, under a condition that the nut member 4
is disposed between the right sidewall 22 and the left
sidewall 23 of the upper rail 2 while being screwed with
the screw rod 3, a part of each of axially opposite end
surfaces (a front surface 40a and a rear surface 40b) of
the large-diameter portion 40 is inserted in the nut-re-
ceiving hole 20 of each of the right sidewall 22 and the
left sidewall 23 of the upper rail 2. The front surface 40a
is formed in an annular shape, and disposed to extend
in a direction approximately vertical to the frontward-rear-
ward direction and face in the frontward direction. The
rear surface 40b is formed in an annular shape, and dis-
posed to extend in a direction approximately vertical to
the frontward-rearward direction and face in the rearward
direction.
[0063] A region of the front surface 40a of the large-
diameter portion 40 inserted in the nut-receiving hole 20
is disposed opposed to a front inner side-surface 20a of
the nut-receiving hole 20 with a minute gap S therebe-
tween. A region of the rear surface 40b of the large-di-
ameter portion 40 inserted in the nut-receiving hole 20
is disposed opposed to a rear inner side-surface 20b of
the nut-receiving hole 20 with a minute gap S therebe-
tween. As used herein, the term "minute gap S" means
a small gap enough to prevent the nut member 4 being
rotated to from coming into contact with the front inner
side-surface 20a and the rear inner side-surface 20b.
Specifically, the minute gap S is preferably set in the
range of 0.5 to 5 mm, more preferably in the range of 1
to 3 mm.
[0064] The components in the second example are as-
sembled by a process illustrated in FIGS. 20 to 23, and
the process is similar to the assembling process in the
first example. Thus, its detailed description will be omit-
ted. A difference from the first example in terms of the
assembling process is as follows. In the second example,
when the tentative assembly is press-inserted to a given
position, i.e., moved from the state illustrated in FIG. 22
to the state illustrated FIG. 23, two first protruding pieces
58 and two second protruding pieces 59 of the holding
member 5 are fitted into respective ones of the front pro-
truding-piece insertion holes 27  and the rear protruding-
piece insertion holes 28 of the upper rail 2, and further
the large-diameter portion 40 is fitted into the nut-receiv-
ing holes 20.
[0065] An operation of the seat slide structure accord-
ing to the second example is also similar to that in the
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first example, and only a difference therebetween will be
described below.
[0066] In the second example, the first protruding piec-
es 58 and the second protruding pieces 59 of the holding
member 5 are inserted in the front protruding-piece in-
sertion holes 27 and the rear protruding-piece insertion
hole 28 of the right sidewall 22 and the left sidewall 23,
and a part of the large-diameter portion 40 of the nut
member 4 is inserted in the nut-receiving holes 20.
[0067] When the upper rail 2 is moved with respect to
the nut member 4 in the frontward or rearward direction,
the front inner side-surface 20a or the rear inner side-
surface 20b of the nut-receiving hole 20 is brought into
contact with a part of the front surface 40a or a part of
the rear surface 40b of the large-diameter portion 40, the
reaction force from the nut member 4 is also applied to
the front inner side-surface 20a or the rear inner side-
surface 20b of the nut-receiving hole 20. Thus, a force
to be applied from the nut member 4 to the holding mem-
ber 5 can be reduced to suppress deformation of the
holding member 5.
[0068] Further, in the second example, the front inner
side-surface 20a or the rear inner side-surface 20b of the
nut-receiving hole 20 is brought into contact with the front
surface 40a or the rear surface 40a of the large-diameter
portion 40 of the nut member 4. At approximately the
same timing as the above contact, the front inner side-
surfaces 29 of the front protruding-piece insertion holes
27 or the rear inner side-surfaces 30 of the rear protrud-
ing-piece insertion holes 28 are brought into contact with
the first protruding pieces 58 or the second protruding
pieces 59. Thus, the reaction force to be applied from
the nut member 4 to the holding member 5 can be sup-
ported not only by the large-diameter portion 40 but also
by the first protruding pieces 58 or the second protruding
pieces 59. Consequently, the holding member 5 be-
comes less likely to be deformed.
[0069] The first and second examples can be summa-
rized as follows.
[0070] In the seat slide structure according to each of
the first and second examples, and according to an as-
pect of the present invention, at least one of the first wall
and the second wall has an opening, and at least one of
a part of the holding  member and a part of the nut member
is inserted in the opening and disposed opposed to an
inner side-surface of the opening facing in the frontward-
rearward direction.
[0071] In this seat slide structure, when the holding
member is elastically deformed due to the reaction force
applied from the nut member to the holding member, the
part of the holding member and/or the part of the nut
member is brought into contact with the inner side-sur-
face of the opening to suppress further deformation of
the holding member. This makes it possible to suppress
deformation of the holding member. In addition, a need
for increasing a plate thickness of the holding member
to suppress deformation thereof as in the conventional
structure can be eliminated to downsize the holding

member.
[0072] Specifically, in a further aspect of the present
invention, as given in the first and second examples, the
holding member has a holding-member body located be-
tween the first wall and the second wall, and an insertable
portion located outward of the holding-member body in
the widthwise direction to serve as the part of the holding
member. In this case, the opening includes a holding-
member insertion hole adapted to allow the insertable
portion to be inserted thereinto, and the insertable portion
is disposed opposed to an inner side-surface of the hold-
ing-member insertion hole facing in the frontward-rear-
ward direction.
[0073] In this seat slide structure, the insertable portion
of the holding member is inserted in the holding-member
insertion hole. Thus, for example, when the reaction force
is applied to the holding member in the frontward direc-
tion, the holding member is deformed in the frontward
direction, and the insertable portion is brought into con-
tact with the front inner side-surface of the holding-mem-
ber insertion hole. Otherwise, when the reaction force is
applied to the holding member in the rearward direction,
the holding member is deformed in the rearward direc-
tion, and the insertable portion is brought into contact
with the rear inner side-surface of the holding-member
insertion hole. This makes it possible to suppress defor-
mation of the holding member.
[0074] More specifically, , as given in the first and sec-
ond examples, the holding-member body may include a
pair of plate-shaped first and second holding pieces dis-
posed opposed to each other with a distance therebe-
tween in the frontward-rearward direction, wherein the
first holding piece is adapted to hold a front end of the
nut member, and the second holding piece is adapted to
hold a rear end of the nut member. In this case, the in-
sertable portion includes two plate-shaped first protrud-
ing pieces protruding from the first holding piece toward
respective ones of opposite first and second sides in the
widthwise direction, and two plate-shaped second pro-
truding pieces protruding from the second holding piece
toward respective ones of the first and second sides in
the widthwise direction, and the holding-member inser-
tion hole is comprised of a plurality of slits each adapted
to allow a respective one of the first and second protrud-
ing pieces to be inserted thereinto.
[0075] In this seat slide structure, the insertable portion
includes the pair of first protruding pieces provided on
respective ones of widthwisely opposite sides of the first
holding piece and the pair of second protruding pieces
provided on respective ones of widthwisely opposite
sides of the second holding piece, so that it becomes
possible to support the holding member at two front po-
sitions and two rear positions. This makes it possible to
enhance the effect of suppressing deformation of the
holding body. Consequently, it also becomes possible to
further reduce the plate thickness of the holding member
to further downsize the holding member.
[0076] In another preferred aspect of the present in-
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vention, as given in the first and second examples, the
remaining one of the lower rail and the upper rail (the
lower or upper rail provided with the holding member)
has a locking hole adapted to lock the holding member.
In this case, the holding member has a first lockable por-
tion and a second lockable portion disposed opposed to
each other with a distance therebetween in the frontward-
rearward direction, wherein the holding member is adapt-
ed to be elastically deformable in the frontward-rearward
direction, and the first lockable portion and the second
lockable portion is adapted, under a condition that a force
against an elastic force of the holding member is applied
thereto to narrow a distance therebetween in the front-
ward-rearward direction, to become insertable into the
locking hole, and, under a condition that the force against
the elastic force is released after the insertion into the
locking hole, to be locked in the locking hole while press-
ing respective inner side-surfaces of the locking hole fac-
ing in the frontward-rearward direction.
[0077] In this seat slide structure, for example, under
a condition that a force is applied to the holding member
in a direction causing a distance between the first lock-
able portion and the second lockable portion to be nar-
rowed, the first lockable portion and the second lockable
portion can be inserted into the locking hole. Then, under
a condition that the force is released, the first lockable
portion and the second lockable portion are locked in the
locking hole while pressing the respective inner side-sur-
faces of the locking hole facing in the frontward-rearward
direction.
[0078] Thus, in this seat slide structure, the holding
member can be assembled to the lower or upper rail with-
out using fastening member, such as a bolt or a pin, for
assembling the holding member to the lower or upper
rail. In addition, the holding member is locked in the lock-
ing hole based on an elastic force thereof, so that, even
if the holding member receives vibration or the like, a
wobbling movement thereof can be reduced. Further-
more, it becomes possible to prevent a wobbling move-
ment of the holding member when it receives vibration
or the like, due to loosening of a bolt or the like for locking
the holding body.
[0079] When the nut member screwed with the screw
rod is moved in the axial direction of the screw rod, a
slight displacement in a radial direction of the screw rod
also occurs due to production errors, a distortion of the
screw rod, etc. Thus, for example, if the holding member
is fixed to the upper rail or the lower rail, and the nut
member is held by the fixed holding member in a relatively
immovable manner, the nut member becomes less likely
to be displaced in the radial direction of the screw rod.
This hinders a smooth movement of the nut member in
the axial direction of the screw rod. Therefore, it is nec-
essary to hold the nut member in such a manner that it
can be relatively moved with respect to the holding mem-
ber to some extent. However, if a level of the relative
displacement is increased, force transmission efficiency
is likely to deteriorate.

[0080] For this reason, for example, in the seat slide
structure disclosed in the 2004-106713A, the nut mem-
ber is held by the holding member through the gearbox.
However, if such a gearbox is provided, the number of
components will be increased, which leads to an increase
in cost. Moreover, the holding member is required to en-
sure a space for placing the gearbox, which causes dif-
ficulty in downsizing the holding member. In the seat slide
structure disclosed in the 2004-106713A, it is necessary
to assemble the nut member and the worm to the gearbox
in a rotatable manner. It is also necessary to assemble
the nut member and the worm to the gearbox while main-
taining a meshed state between the nut member and the
worm. This gives rise to a  need for forming the gearbox
with high strength and a high degree of accuracy, which
also leads to an increase in cost.
[0081] In contrast, in the above seat slide structure,
the first lockable portion and the second lockable portion
are inserted into the locking hole and locked in the locking
hole based on the elastic force of the holding member.
Thus, even if the nut member is held by the holding mem-
ber in a relatively immovable manner with respect to the
holding member, the nut member is allowed to be dis-
placed in the radial direction of the screw rod. Specifically,
the first lockable portion and the second lockable portion
of the holding member can be slidably displaced along
the inner side-surfaces of the locking hole, and thereby
the nut member can be displaced in the radial direction
of the screw rod. Thus, in the above seat slide structure,
the nut member can be held by the holding member in a
relatively immovable manner with respect to the holding
member, so that a force is effectively transmitted from
the nut member to the holding member.
[0082] In another aspect of the first and second exam-
ples, the above seat slide structure may further comprise
a worm adapted to be rotated by drive means, such as
a motor, and a worm support member which rotatably
supports the worm. In this case, the nut member has a
worm wheel portion provided in an outer periphery there-
of and meshed with the worm, and the worm support
member is supported by the holding member in such a
manner as to maintain the meshed state between the
worm wheel portion and the worm.
[0083] In this seat slide structure, the worm is rotatably
held by the worm support member. The holding member
holds the nut member, and supports the worm support
member in such a manner as to maintain the meshed
state between the worm wheel portion and the worm.
Thus, in this seat slide structure, through an operation of
allowing the worm support member to be held by the
holding member, the worm and the worm wheel portion
can be positionally aligned with each other and meshed
with each other. Then, through an operation of assem-
bling the holding member holding the worm support
member to the lower or upper rail, the worm and the worm
wheel portion can be installed in the lower or upper rail
while maintaining the meshed state between the worm
and the worm wheel portion. Thus, a need for providing

17 18 



EP 2 305 512 B1

11

5

10

15

20

25

30

35

40

45

50

55

the gearbox for assembling the worm and the nut member
together as in the conventional structure can be  elimi-
nated, which makes it possible to downsize the holding
member so as to downsize the lower and upper rails in
their entireties and achieve a low production cost.
[0084] In another aspect of the second example, the
opening may include a nut-receiving hole adapted to al-
low the part of the nut member to be inserted thereinto.
In this case, the nut member is disposed such that an
axial direction thereof is oriented in the frontward-rear-
ward direction to have a frontwardly-facing front surface
and a rearwardly-facing rear surface, and the part of the
nut member to be inserted into the nut-receiving hole
includes a part of the front surface and a part of the rear
surface, wherein the part of the front surface is disposed
opposed to a front inner side surface of the nut-receiving
hole, and the part of the rear surface is disposed opposed
to a rear inner side surface of the nut-receiving hole.
[0085] In this seat slide structure, when the upper rail
is moved with respect to the nut member in the frontward
direction or in the rearward direction, the part of the nut
member comes into contact with the front inner side-sur-
face or the rear inner side-surface of the nut-receiving
hole. Thus, the reaction force from the nut member is
additionally applied to the front inner side-surface or the
rear inner side-surface of the nut-receiving hole. This
makes it possible to reduce the reaction force to be ap-
plied from the nut member to the holding member to sup-
press deformation of the holding member.
[0086] In another aspect of the second example, the
part of the front surface is disposed opposed to the front
inner side surface of the nut-receiving hole through a
minute gap, and the part of the rear surface is disposed
opposed to the rear inner side surface of the nut-receiving
hole through a minute gap.
[0087] In this seat slide structure, when the upper rail
is moved with respect to the nut member in the frontward
direction or in the rearward direction, the nut member
comes into contact with the inner side-surface of the nut-
receiving hole after the nut member is displaced only by
a distance corresponding to the minute gap. This makes
it possible to further reduce deformation of the holding
member.
[0088] In another aspect of the second example, the
nut-receiving hole is provided in each of the first wall and
the second wall. In this case, the nut  member has a
large-diameter portion with an outer diameter greater
than a distance in the widthwise direction between re-
spective inner surfaces of the first wall and the second
wall, wherein the large-diameter portion includes the front
surface and the rear surface, and wherein a region of the
large-diameter portion on the first side in the widthwise
direction is inserted in the nut-receiving hole of the first
wall, and a region of the large-diameter portion on the
second side in the widthwise direction is inserted in the
nut-receiving hole of the second wall.
[0089] In this seat slide structure, the region of the
large-diameter portion on the first side in the widthwise

direction is inserted in the nut-receiving hole of the first
wall, and the region of the large-diameter portion on the
second side in the widthwise direction is inserted in the
nut-receiving hole of the second wall. Thus, when the
upper rail is moved with respect to the nut member in the
frontward direction or in the rearward direction, the large-
diameter portion comes into contact with both the first
wall and the second wall, so that the reaction force can
be dispersedly received by these contact regions. In this
manner, the reaction force can be dispersedly applied to
the holding member to further suppress deformation of
the holding member. In addition, it becomes possible to
use an upper or lower rail having an inner width less than
an outer diameter of the nut member (outer diameter of
the large-diameter portion). Thus, for example, when the
same nut member as that in the conventional structure
is used, an upper rail and a lower rail each having a nar-
rower width can be employed to facilitate downsizing of
the rails.
[0090] In another aspect of the second example, the
holding member has a plate-shaped first holding piece
adapted to hold a front end of the nut member, a plate-
shaped second holding piece disposed opposed to the
first holding piece with a distance therebetween in the
frontward-rearward direction and adapted to hold a rear
end of the nut member, two plate-shaped first protruding
pieces protruding from the first holding piece toward re-
spective ones of the first and second sides in the width-
wise direction, and two plate-shaped second protruding
pieces protruding from the second holding piece toward
respective ones of the first and second sides in the width-
wise direction. In this case, the opening further includes
a pair of holding-member insertion hole provided in the
first wall on respective ones of opposite sides of the nut-
receiving hole thereof in the frontward-rearward direction
to allow respective  ones of the first protruding piece pro-
truding toward the first side and the second protruding
piece protruding toward the first side to be inserted there-
into, and a pair of holding-member insertion hole provid-
ed in the second wall on respective ones of opposite sides
of the nut-receiving hole thereof in the frontward-rear-
ward direction to allow respective ones of the first pro-
truding piece protruding toward the second side and the
second protruding piece protruding toward the second
side to be inserted thereinto.
[0091] In this seat slide structure, the reaction force
from the nut member can be supported not only by the
large-diameter portion but also by the first protruding
pieces and the second protruding pieces.
[0092] It is understood that the present invention is not
limited to the above examples. For example, although
the seat slide structure according to each of the above
examples is designed such that the screw rod 3 is as-
sembled to the lower rail 1, and the holding member 5 is
assembled to the upper rail 2, the present invention is
not limited thereto. For example, the screw rod 3 may be
assembled to the upper rail 2, and the holding member
5 may be assembled to the lower rail 1. In this seat slide
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structure where the holding member 5 is assembled to
the lower rail 1, the nut-receiving hole 20 and/or the pro-
truding-piece insertion holes 27, 28 may be provided in
the lower rail 1.
[0093] Although the seat slide structure according to
each of the above examples is designed such that the
protruding-piece insertion holes 27, 28 are provided in
respective ones of the right sidewall 22 and the left side-
wall 23 of the upper rail 2, and the protruding pieces 58,
59 are provided in the front holding piece 51 and the rear
holding piece 52, the present invention is not limited
thereto. For example, the protruding-piece insertion hole
may be provided in only one of the right sidewall and the
left sidewall of the upper rail, and the protruding piece
may be provided at a position corresponding to the pro-
truding-piece insertion hole.
[0094] Although the seat slide structure according to
each of the above examples is designed such that the
slit-shaped protruding-piece insertion holes 27, 28 each
having a space (opening size in the frontward-rearward
direction) approximately equal to a plate thickness of
each of the first protruding pieces 58 and the second
protruding pieces 59 are provided in respective ones of
the right sidewall 22 and the left sidewall 23, the present
example is not limited thereto. For example, as shown in
FIG. 12, the seat slide structure may be designed such
that a single protruding-piece insertion hole 127 is pro-
vided in each of the right sidewall 22 and the left sidewall
23 of the upper rail 2 (in FIG. 12, only the left sidewall 23
is illustrated). Each of the protruding-piece insertion
holes 127 is an oblong-shaped hole having an opening
size (in the frontward-rearward direction) approximately
equal to the distance L4 between the front protruding-
piece insertion hole 27 and the rear protruding-piece in-
sertion hole 28 illustrated in FIG. 11. As shown in FIG.
13, the first protruding piece 58 and the second protruding
piece 59 are simultaneously inserted into each of the
protruding-piece insertion holes 127. In this seat slide
structure, for example, when the reaction force is applied
to the holding member 5 in the frontward direction, each
of the first protruding pieces 58 is brought into contact
with a front inner side-surface 127a of a respective one
of the protruding-piece insertion holes 127. Otherwise,
when the reaction force is applied to the holding member
5 in the rearward direction, each of the second protruding
pieces 59 is brought into contact with a rear inner side-
surface 127b of a respective one of the protruding-piece
insertion holes 127. In this manner, the holding piece can
be supported to suppress deformation of the holding
member 5.
[0095] Although the seat slide structure according to
each of the above examples is designed such that the
locking hole 26 is provided in the upper wall 24 of the
upper rail 2, and the first lockable portion 56 and the
second lockable portion 57 are provided on respective
ones of the distal ends of the first holding piece 51 and
the second holding piece 52, the present example is not
limited thereto. For example, the protruding-piece inser-

tion holes 27, 28 provided in the sidewall 22 and the left
sidewall 23 may be used as the locking hole, and the first
protruding pieces 58 and the second protruding pieces
59 of the holding member 5 may be formed to function
as the lockable portion.
[0096] Although the seat slide structure according to
the second examples is designed such that the nut-re-
ceiving hole 20 is provided in each of the right sidewall
22 and the left sidewall 23 of the upper rail 2, and the
large-diameter portion 40 to be inserted into the nut-re-
ceiving hole 20 is provided in the nut member 4, the
present example is not limited thereto. For example, the
seat slide structure may be designed as follows. The nut-
receiving hole 20 is provided in only  one of the right
sidewall 22 and the left sidewall 23 of the upper rail 2.
The nut member 4 is formed to have an outer diameter
less than a distance between the respective inner sur-
faces of the right sidewall 22 and the left sidewall 23 of
the upper rail 2. Further, each of the nut member 4 and
the screw rod 3 is disposed on the side of one of the right
sidewall 22 and the left sidewall 23 provided with the nut-
receiving hole 20 to allow a part of the nut member 4 on
one side in a radial direction to be inserted into the nut-
receiving hole 20.
[0097] Although the seat slide structure according to
the second example is designed such that the first pro-
truding pieces 58 and the second protruding pieces 59
are provided in the holding body 5, and the protruding-
piece insertion holes 27, 28 are provided in the upper rail
2, these elements may be omitted. Specifically, in the
second example, as long as there are the nut-receiving
hole and the part of the nut member to be inserted into
the nut-receiving hole, the protruding pieces 58, 59 and
the protruding-piece insertion holes 27, 28 may be omit-
ted.
[0098] Further, in the second example where the first
protruding pieces 58 and the second protruding pieces
59 are provided in the holding body 5, and the protruding-
piece insertion holes 27, 28 are provided in the upper rail
2, it is not essential to form each of the protruding-piece
insertion holes 27, 28 into a slit-like shape. For example,
a hole having a shape as shown in FIGS. 25 and 26 may
be employed.
[0099] As shown in FIG. 25, a single quadrangular-
shaped window hole 120 is formed in each of the left
sidewall 23 and the right sidewall 22 of the upper rail 2
to have an opening size (in the frontward-rearward direc-
tion) capable of receiving therein the first protruding piece
58, the second protruding piece 59 and the nut member
4 (in FIG. 25, only the left sidewall 23 is illustrated). Then,
as shown in FIG. 26, the first protruding piece 58, the
second protruding piece 59 and the nut member 4 may
be inserted into the window hole 120.
[0100] In this seat slide structure, for example, when
a force is applied to the upper rail 2 in the frontward or
rearward direction as described above, the first protrud-
ing piece 58 or the second protruding piece 59 is brought
into contact with a front inner side-surface 120a or a rear
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inner side-surface 120b of the window hole 120, so that
the front inner side-surface 120a or the rear inner side-
surface 120b can receive a reaction force from the nut
member 4 through the first protruding piece 58 or the
second protruding piece 59. Thus, the front inner side-
surface 120a  or the rear inner side-surface 120b can
support the holding member 5 applied with the reaction
force from the nut member 4 to suppress deformation of
the holding member 5.

Claims

1. A seat slide structure for a vehicle, comprising:

a lower rail (1) fixed to a vehicle body to extend
a frontward-rearward direction of the vehicle
body;
an upper rail (2) fixed to a seat and adapted to
be relatively movable with respect to the lower
rail (1) in the frontward-rearward direction;
a screw rod (3) provided in one of the lower rail
(1) and the upper rail (2);
a nut member (4) screwed with the screw rod
(3) in a relatively rotatable manner with respect
to the screw rod (3); and
a holding member (5) provided in a remaining
one of the lower rail (1) and the upper rail (2) to
hold the nut member (4), wherein:

the remaining one of the lower rail (1) and
the upper rail (2) has a first wall (22) provid-
ed at a position on a first one of opposite
sides in a widthwise direction thereof, and
a second wall (23) provided at a position on
the other, second, side in the widthwise di-
rection and disposed opposed to the first
wall (22), at least one of the first wall (22)
and the second wall (23) having an opening,
at least one of a part of the holding member
(5) and a part of the nut member (4) is in-
serted in the opening and disposed op-
posed to an inner side-surface of the open-
ing facing in the frontward-rearward direc-
tion,
the remaining one of the lower rail (1) and
the upper rail (2) has a locking hole (26);
characterised in that;
the locking hole (26) is adapted to lock the
holding member (5); and
the holding member (5) has a first lockable
portion (56) and a second lockable portion
(57) disposed opposed to each other with a
distance therebetween in the frontward-
rearward direction, the holding member (5)
being adapted to be elastically deformable
in the frontward-rearward direction, the first
lockable portion (56) and the second lock-

able portion (57) being adapted, under a
condition that a force against an elastic
force of the holding member (5) is applied
thereto to narrow a distance therebetween
in the frontward-rearward direction, to be-
come insertable into the locking hole (26),
and, under a condition that the force against
the elastic force is released after the inser-
tion into the locking hole (26), to be locked
in the locking hole (26) while pressing re-
spective inner side-surfaces (26a, 26b) of
the locking hole (26) facing in the frontward-
rearward direction.

2. The seat slide structure as defined in claim 1, where-
in:

the holding member (5) has a holding-member
body located between the first wall (22) and the
second wall (23), and an insertable portion lo-
cated outward of the holding-member body in
the widthwise direction to serve as the part of
the holding member (5);
the opening includes a holding-member inser-
tion hole (27, 28) adapted to allow the insertable
portion to be inserted thereinto; and
the insertable portion is disposed opposed to an
inner side-surface (29, 30) of the holding-mem-
ber insertion hole (27, 28) facing in the front-
ward-rearward direction.

3. The seat slide structure as defined in claim 2, where-
in:

the holding-member body includes a pair of
plate-shaped first and second holding pieces
(51, 52) disposed opposed to each other with a
distance therebetween in the frontward-rear-
ward direction, the first holding piece (51) being
adapted to hold a front end of the nut member
(4), the second holding piece (52) being adapted
to hold a rear end of the nut member (4);
the insertable portion includes two plate-shaped
first protruding pieces (58, 58) protruding from
the first holding piece (51) toward respective
ones of the first and second sides in the width-
wise direction, and two plate-shaped second
protruding pieces (59, 59) protruding from the
second holding piece (52) toward respective
ones of the first and second sides in the width-
wise direction; and
the holding-member insertion hole (27, 28) is
comprised of a plurality of slits each adapted to
allow a respective one of the protruding pieces
(58, 58, 59, 59) to be inserted thereinto.

4. The seat slide structure as defined in claim 3, where-
in:
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the remaining one of the lower rail (1) and the
upper rail (2) further has a third wall (24) con-
necting between respective base ends of the
first wall (22) and the second wall (23), the third
wall (24) having the locking hole (26);
the holding-member body further includes a
connection piece (53) connecting between re-
spective base ends of the first holding piece (51)
and the second holding piece (52), the holding-
member body being adapted to be elastically
deformable in the frontward-rearward direction;
and
the first lockable portion (56) is located at a distal
end of the first holding piece (51), and a the sec-
ond lockable portion (57) is located at a distal
end of the second holding piece (52).

5. The seat slide structure as defined in claim 1, where-
in:

the opening includes a nut-receiving hole (20)
adapted to allow the part of the nut member (4)
to be inserted thereinto; and
the nut member (4) is disposed such that an axial
direction thereof is oriented in the frontward-
rearward direction to have a frontwardly-facing
front surface (40a) and a rearwardly-facing rear
surface (40b),
and wherein the part of the nut member (4) to
be inserted into the nut-receiving hole (20) in-
cludes a part of the front surface (40a) and a
part of the rear surface  (40b), the part of the
front surface (40a) being disposed opposed to
a front inner side-surface (20a) of the nut-receiv-
ing hole (20), the part of the rear surface (40b)
being disposed opposed to a rear inner side-
surface (20b) of the nut-receiving hole (20).

6. The seat slide structure as defined in claim 5, where-
in:

the part of the front surface (40a) is disposed
opposed to the front inner side-surface (20a) of
the nut-receiving hole (20) through a minute gap;
and
the part of the rear surface (40b) is disposed
opposed to the rear inner side-surface (20b) of
the nut-receiving hole (20) through a minute gap.

7. The seat slide structure as defined in claim 5 or 6,
wherein:

the nut-receiving hole (20) is provided in each
of the first wall (22) and the second wall (23); and
the nut member (4) has a large-diameter portion
(40) with an outer diameter greater than a dis-
tance in the widthwise direction between re-
spective inner surfaces of the first wall (22) and

the second wall (23), the large-diameter portion
(40) including the front surface (40a) and the
rear surface (40b), a region of the large-diameter
portion (40) on the first side in the widthwise di-
rection being inserted in the nut-receiving hole
(20) of the first wall (22), a region of the large-
diameter portion (40) on the second side in the
widthwise direction being inserted in the nut-re-
ceiving hole (20) of the second wall (23).

8. The seat slide structure as defined in claim 7, where-
in:

the holding member (5) has a plate-shaped first
holding piece (51) adapted to hold a front end
of the nut member (4), a plate-shaped second
holding piece (52) disposed opposed to the first
holding piece (51) with a distance therebetween
in the frontward-rearward direction and adapted
to hold a rear end of the nut member (4), two
plate-shaped first protruding pieces (58, 58) pro-
truding from the first holding piece (51) toward
respective ones of the first and second sides in
the widthwise direction, and two plate-shaped
second protruding pieces (59, 59) protruding
from the second holding piece (52) toward re-
spective ones of the first and second sides in
the widthwise direction; and
the opening further includes a pair of holding-
member insertion hole (27, 28) provided in the
first wall (22) on respective ones of opposite
sides of the nut-receiving hole (20) thereof in the
frontward-rearward direction to allow respective
ones of the first protruding piece (58) protruding
toward the first side and the second protruding
piece (59) protruding toward the first side to be
inserted thereinto, and a pair of holding-member
insertion hole (27, 28) provided in the second
wall (23) on respective ones of opposite sides
of the nut-receiving hole (20) thereof in the front-
ward-rearward direction to allow respective
ones of the first protruding piece (58) protruding
toward the second side and the second protrud-
ing piece (59) protruding toward the second side
to be inserted thereinto.

9. The seat slide structure as defined in claim 8, where-
in:

the remaining one of the lower rail (1) and the
upper rail (2) further includes a third wall (24)
connecting between respective base ends of the
first wall (22) and the second wall (23), the third
wall (24) having the locking hole (26);
the holding member (5) further includes a con-
nection piece (53) connecting between respec-
tive base ends of the first holding piece (51) and
the second holding piece (52), the holding mem-

25 26 



EP 2 305 512 B1

15

5

10

15

20

25

30

35

40

45

50

55

ber (5) being adapted to be elastically deform-
able in the frontward-rearward direction; and
the first lockable portion (56) is located at a distal
end of the first holding piece (51) and the second
lockable portion (57) is located at a distal end of
the second holding piece (52).

10. The seat slide structure according to any of claims
1 through 9, which further comprises:

a worm (43) adapted to be rotated by drive
means; and
a worm support member (44) which rotatably
supports the worm (43), wherein:

the nut member (4) has a worm wheel por-
tion (42) provided in an outer periphery
thereof and meshed with the worm (43); and
the worm support member (44) is supported
by the holding member (5) in such a manner
as to maintain the meshed state between
the worm wheel portion (42) and the worm
(43).

Patentansprüche

1. Sitzschienenaufbau für ein Fahrzeug, umfassend:

eine untere Schiene (1), die an einer Fahrzeug-
karosserie befestigt ist und sich
in Vorwärts-Rückwärts-Richtung der Fahrzeug-
karosserie erstreckt;
eine obere Schiene (2), die an einem Sitz befe-
stigt und so gestaltet ist, dass sie bezüglich der
unteren Schiene (1) in der Vorwärts-Rückwärts-
Richtung relativ bewegbar ist;
eine Schraubenspindel (3), die in einer der un-
teren Schiene (1) und der oberen Schiene (2)
vorgesehen ist;
ein Mutternelement (4), das mit der Schrauben-
spindel (3) verhältnismäßig drehbar bezüglich
der Schraubenspindel (3) verschraubt ist; und
ein Halteelement (5), das in einer verbleibenden
der unteren Schiene (1) und der oberen Schiene
(2) vorgesehen ist, um das Mutternelement (4)
zu halten, wobei:

die verbleibende der unteren Schiene (1)
und der oberen Schiene (2) eine erste Wand
(22) aufweist, die an einer Position auf einer
ersten von gegenüber liegenden Seiten in
einer Querrichtung davon vorgesehen ist,
und eine zweite Wand (23), die an einer Po-
sition auf der anderen, zweiten, Seite in der
Querrichtung vorgesehen ist und entgegen-
gesetzt zu der ersten Wand (22) angeord-
net ist, wobei mindestens eine der ersten

Wand (22) und der zweiten Wand (23) eine
Öffnung besitzt,
mindestens einer von einem Teil des Hal-
teelements (5) und einem Teil des Mutter-
nelements (4) in die Öffnung eingesetzt wird
und entgegengesetzt zu einer inneren Sei-
tenfläche der Öffnung, die in der Vorwärts-
Rückwärts-Richtung liegt, angeordnet ist,
die verbleibende der unteren Schiene (1)
und der oberen Schiene (2) eine Sperröff-
nung (26) aufweist;
dadurch gekennzeichnet, dass
die Sperröffnung (26) das Halteelement (5)
sichern soll; und
das Halteelement (5) einen ersten feststell-
baren Teil (56) und einen zweiten feststell-
baren Teil (57) aufweist, die gegenüberlie-
gend zueinander mit einem dazwischen lie-
genden Abstand in Vorwärts-Rückwärts-
Richtung angeordnet sind, das Halte-
element (5) so ausgestaltet ist, dass es in
Vorwärts-Rückwärts-Richtung elastisch
verformbar ist, der erste feststellbare Teil
(56) und der zweite feststellbare Teil (57)
so ausgestaltet sind, dass sie in einem Zu-
stand, bei dem eine Kraft gegen eine ela-
stische Kraft des Halteelements (5) auf die-
ses aufgebracht wird, um einen dazwischen
liegenden Abstand in Vorwärts-Rückwärts-
Richtung zu verengen, in die Sperröffnung
(26) einsetzbar werden, und in einem Zu-
stand, bei dem die Kraft gegen die elasti-
sche Kraft nach dem Einsetzen in die Sper-
röffnung (26) ausgelöst wird, in der Sperr-
öffnung (26) gesichert werden, während
entsprechende innere Seitenflächen (26a,
26b) der  Sperröffnung (26), die in Vorwärts-
Rückwärts-Richtung liegt, gedrückt wer-
den.

2. Sitzschienenaufbau nach Anspruch 1, bei dem:

das Halteelement (5) einen Halteelementkör-
per, der sich zwischen der ersten Wand (22) und
der zweiten Wand (23) befindet, und einen ein-
setzbaren Teil, der außerhalb des Halte-
elementkörpers in Querrichtung angeordnet ist,
um als Teil des Halteelements (5) zu dienen,
aufweist;
die Öffnung eine Halteelement-Einsetzöffnung
(27, 28) umfasst, die gestaltet ist, um den ein-
setzbaren Teil in diese einzusetzen; und
der einsetzbare Teil gegenüberliegend einer in-
neren Seitenfläche (29, 30) der Halteelement-
Einsetzöffnung (27, 28), die in der Vorwärts-
Rückwärts-Richtung liegt, angeordnet ist.

3. Sitzschienenaufbau nach Anspruch 2, bei dem:
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der Halteelementkörper ein Paar von plattenför-
migen ersten und zweiten Haltestücken (51, 52)
umfasst, die einander gegenüber liegend mit ei-
nem dazwischen liegenden Abstand in Vor-
wärts-Rückwärts-Richtung angeordnet sind,
das erste Haltestück (51) gestaltet ist, um ein
vorderes Ende des Mutternelements (4) zu hal-
ten, das zweite Haltestück (52) gestaltet ist, um
ein hinteres Ende des Mutternelements (4) zu
halten;
der einsetzbare Teil zwei plattenförmige, erste
herausragende Stücke (58, 58) umfasst, die von
dem ersten Haltestück (51) zu entsprechenden
der ersten und zweiten Seiten in Querrichtung
hervorstehen, und zwei plattenförmige, zweite
herausragende Stücke (59, 59), die von dem
zweiten Haltestück (52) zu entsprechenden der
ersten und zweiten Seiten in Querrichtung her-
vorstehen; und
die Halteelement-Einsetzöffnung (27, 28) aus
einer Vielzahl von Schlitzen besteht, die jeweils
gestaltet sind, um ein entsprechendes der her-
ausragenden Stücke (58, 58, 59, 59) darin ein-
setzen zu können.

4. Sitzschienenaufbau nach Anspruch 3, bei dem:

die verbleibende der unteren Schiene (1) und
der oberen Schiene (2) ferner
eine dritte Wand (24) aufweist, die zwischen je-
weiligen Unterteilenden der ersten Wand (22)
und der zweiten Wand (23) Verbindung herstellt,
wobei die dritte Wand (24) die Sperröffnung (26)
aufweist;
der Halteelementkörper des Weiteren ein Ver-
bindungsstück (53) umfasst, das zwischen je-
weiligen Unterteilenden des ersten Haltestücks
(51) und des zweiten Haltestücks (52) Verbin-
dung herstellt, der Halteelementkörper so ge-
staltet ist, dass er in der Vorwärts-Rückwärts-
Richtung elastisch verformbar ist; und
der erste feststellbare Teil (56) an einem fernen
Ende des ersten Haltestücks (51) liegt und der
zweite feststellbare Teil (57) an einem fernen
Ende des zweiten Haltestücks (52) liegt.

5. Sitzschienenaufbau nach Anspruch 1, bei dem:

die Öffnung eine Mutternaufnahmeöffnung (20)
einschließt, die so gestaltet ist, um den Teil des
Mutternelements (4) darin einsetzen zu können;
und
das Mutternelement (4) so angeordnet ist, dass
eine Axialrichtung desselben in Vorwärts-Rück-
wärts-Richtung ausgerichtet ist, um eine nach
vorn liegende Vorderfläche (40a) und eine nach
hinten liegende Rückfläche (40b) zu bekom-
men,

und bei dem der Teil des in die Mutternaufnah-
meöffnung (20) einzusetzenden Mutternele-
ments (4) einen Teil der Vorderfläche (40a) und
einen Teil der Rückfläche (40b) einschließt, wo-
bei der Teil der Vorderfläche (40a) einer vorde-
ren inneren Seitenfläche (20a) der  Mutternauf-
nahmeöffnung (20) gegenüberliegend angeord-
net ist, der Teil der Rückfläche (40b) einer hin-
teren inneren Seitenfläche (20b) der Muttern-
aufnahmeöffnung (20) gegenüberliegend ange-
ordnet ist.

6. Sitzschienenaufbau nach Anspruch 5, bei dem:

der Teil der Vorderfläche (40a) gegenüberlie-
gend der vorderen inneren Seitenfläche (20a)
der Mutternaufnahmeöffnung (20) durch einen
sehr kleinen Spalt angeordnet ist; und
der Teil der Rückfläche (40b) gegenüberliegend
der hinteren inneren Seitenfläche (20b) der Mut-
ternaufnahmeöffnung (20) durch einen sehr
kleinen Spalt angeordnet ist.

7. Sitzschienenaufbau nach Anspruch 5 oder 6, bei
dem:

die Mutternaufnahmeöffnung (20) in jeder der
ersten Wand (22) und der zweiten Wand (23)
vorgesehen ist; und
das Mutternelement (4) einen Abschnitt (40)
großen Durchmessers mit einem Außendurch-
messer aufweist, der größer ist als ein Abstand
in Querrichtung zwischen jeweiligen Innenflä-
chen der ersten Wand (22) und der zweiten
Wand (23), wobei der Abschnitt (40) großen
Durchmessers die Vorderfläche (40a) und die
Rückfläche (40b) umfasst, ein Bereich des Ab-
schnitts (40) großen Durchmessers auf der er-
sten Seite in Querrichtung in der Mutternaufnah-
meöffnung (20) der ersten Wand (22) eingesetzt
wird und ein Bereich des Abschnitts (40) großen
Durchmessers auf der zweiten Seite in Quer-
richtung in der Mutternaufnahmeöffnung (20)
der zweiten Wand (23) eingesetzt wird.

8. Sitzschienenaufbau nach Anspruch 7, bei dem:

das Halteelement (5) ein plattenförmiges, erstes
Haltestück (51), das gestaltet ist, um ein vorde-
res Ende des Mutternelements (4) zu halten, ein
plattenförmiges zweites Haltestück (52), das
dem ersten Haltestück (51) gegenüberliegend
mit einem Abstand dazwischen in Vorwärts-
Rückwärts-Richtung angeordnet und gestaltet
ist, um ein hinteres Ende des Mutternelements
(4) zu halten, zwei plattenförmige, erste, heraus-
ragende Stükke (58, 58), die von dem ersten
Haltestück (51) zu jeweiligen der ersten und
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zweiten Seiten in Querrichtung hervorstehen,
und zwei plattenförmige, zweite herausragende
Stücke (59, 59), die von dem zweiten Haltestück
(52) zu jeweiligen der ersten und zweiten Seiten
in Querrichtung hervorstehen, aufweist; und
die Öffnung ferner ein Paar Halteelement-Ein-
setzöffnungen (27, 28) umfasst, die in der ersten
Wand (22) auf jeweiligen von gegenüberliegen-
den Seiten der Mutternaufnahmeöffnung (20)
davon in der Vorwärts-Rückwärts-Richtung vor-
gesehen sind, um darin entsprechende des zur
ersten Seite vorstehenden, ersten herausra-
genden Stücks (58) und des zur ersten Seite
vorstehenden, zweiten herausragenden Stücks
(59) einsetzen zu können, sowie ein Paar Hal-
teelement-Einsetzöffnungen (27, 28), die in der
zweiten Wand (23) auf jeweiligen von gegen-
überliegenden Seiten der Mutternaufnahmeöff-
nung (20) davon in der Vorwärts-Rückwärts-
Richtung vorgesehen sind, um darin entspre-
chende des zur zweiten Seite vorstehenden, er-
sten herausragenden Stücks (58) und des zur
zweiten Seite vorstehenden, zweiten herausra-
genden Stücks (59) einsetzen zu können.

9. Sitzschienenaufbau nach Anspruch 8, bei dem:

die verbleibende der unteren Schiene (1) und
der oberen Schiene (2) ferner eine dritte Wand
(24) umfasst, die zwischen entsprechenden Un-
terteilenden der ersten Wand (22) und der zwei-
ten Wand (23) Verbindung herstellt, wobei die
dritte Wand (24) die Sperröffnung (26) aufweist;
das Halteelement (5) ferner ein Verbindungs-
stück (53) umfasst, das zwischen entsprechen-
den Unterteilenden des ersten Haltestücks (51)
und des zweiten Haltestücks (52) Verbindung
herstellt, wobei das Halteelement  (5) gestaltet
ist, um in der Vorwärts-Rückwärts-Richtung ela-
stisch verformbar zu sein; und
der erste feststellbare Teil (56) an einem fernen
Ende des ersten Haltestücks (51) liegt und der
zweite feststellbare Teil (57) an einem fernen
Ende des zweiten Haltestücks (52) liegt.

10. Sitzschienenaufbau nach einem der Ansprüche 1 bis
9, der des Weiteren umfasst:

eine Schnecke (43), die durch Antriebsmittel ro-
tiert werden soll; und ein Schneckenträgerele-
ment (44), das die Schnecke (43) drehbar trägt,
wobei:

das Mutternelement (4) einen Schnecken-
radteil (42) aufweist, der in einem äußeren
Umfang desselben vorgesehen ist und mit
der Schnecke (43) in Eingriff gebracht wird;
und

das Schneckenträgerelement (44) durch
das Halteelement (5) derart getragen wird,
dass es den Eingriffszustand zwischen dem
Schneckenradteil (42) und der Schnecke
(43) aufrechterhält.

Revendications

1. Structure formant glissière de siège pour un véhicu-
le, comprenant :

un rail inférieur (1) fixé à un corps de véhicule
pour s’étendre dans une direction avant/arrière
du corps de véhicule ;
un rail supérieur (2) fixé à un siège et adapté à
être relativement mobile par rapport au rail infé-
rieur (1) dans la direction avant/arrière ;
une tige filetée (3) prévue dans un rail parmi le
rail inférieur (1) et le rail supérieur (2) ;
un élément formant écrou (4) vissé sur la tige
filetée (3) de manière à être capable de rotation
par rapport à la tige filetée (3) ; et
un élément de maintien (5) prévu dans le rail
restant parmi le rail inférieur (1) et le rail supé-
rieur (2) pour maintenir l’élément formant écrou
(4), dans laquelle :

le rail restant parmi le rail inférieur (1) et le
rail supérieur (2) possède une première pa-
roi (22) prévue à une position sur un premier
côté parmi les côtés opposés dans une di-
rection en largeur de celui-ci, et une secon-
de paroi (23) prévue à une position sur
l’autre second côté dans la direction en lar-
geur et disposée à l’opposé de la première
paroi (22), au moins une paroi parmi la pre-
mière paroi (22) et la seconde paroi (23)
ayant une ouverture, au moins une partie
parmi une partie de l’élément de maintien
(5) et une partie de l’élément en écrou (4)
est insérée dans l’ouverture et disposée à
l’opposé d’une surface du côté intérieur de
l’ouverture qui fait face dans la direction
avant/arrière,
le rail restant parmi le rail inférieur (1) et le
rail supérieur (2) comporte un trou de
blocage ;
caractérisée en ce que
le trou de blocage (26) est adapté à bloquer
l’élément de maintien (5) ; et
l’élément de maintien (5) possède une pre-
mière portion blocable (56) et une seconde
portion blocable (57) disposées en opposi-
tion l’une à l’autre avec une distance entre
elles dans la direction avant/arrière, l’élé-
ment de maintien (5) étant adapté à être
élastiquement déformable dans la direction
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avant/arrière, la première portion blocable
(56) et la seconde portion blocable (57)
étant adaptées, sous la condition qu’une
force opposée à une force élastique de l’élé-
ment de maintien (5) soit appliquée à celles-
ci pour réduire une distance entre elles dans
la direction avant/arrière, à devenir capa-
bles d’être insérées dans le trou de blocage
(26) et, sous la condition que la force oppo-
sée à la force élastique soit relâchée après
insertion dans le trou de blocage (26), à être
bloquées dans le trou de blocage (26) tout
en pressant des surfaces respectives (26a,
26b) du côté intérieur du trou de blocage
(26) qui fait face dans la direction avant/ar-
rière.

2. Structure formant glissière de siège selon la reven-
dication 1, dans laquelle :

l’élément de maintien (5) possède un corps
d’élément de maintien placé entre la première
paroi (22) et la seconde paroi (23), et une portion
à insérer située à l’extérieur du corps de l’élé-
ment de maintien dans la direction en largeur
pour servir à titre de partie de l’élément de main-
tien (5);
l’ouverture inclut un trou d’insertion d’élément
de maintien (27, 28) adapté à permettre d’insé-
rer la portion à insérer dans celui-ci ; et
la portion à insérer est disposée à l’opposé d’une
surface (29, 30) du côté intérieur du trou d’in-
sertion d’élément de maintien (27, 28) qui fait
face dans la direction avant/arrière.

3. Structure formant glissière de siège selon la reven-
dication 2, dans laquelle :

le corps de l’élément de maintien inclut une paire
constituée d’une première et d’une seconde piè-
ce de maintien (51, 52) en forme de plaques et
disposées à l’opposé l’une de l’autre avec une
distance entre elles dans la direction avant/ar-
rière, la première pièce de maintien (51) étant
adaptée à maintenir une extrémité frontale de
l’élément formant écrou (4), la seconde  pièce
de maintien (52) étant adaptée à maintenir une
extrémité arrière de l’élément formant écrou (4) ;
la portion à insérer inclut deux premières pièces
en projection (58, 58) en forme de plaques, qui
se projettent depuis la première pièce de main-
tien (51) vers des côtés respectifs parmi le pre-
mier et le second côté dans la direction en lar-
geur, et deux secondes pièces en projection (59,
59) en forme de plaques, qui se projettent depuis
la seconde pièce de maintien (52) vers des côtés
respectifs parmi le premier et le second côté
dans la direction en largeur ; et

le trou d’insertion (27, 28) pour l’élément de
maintien est constitué d’une pluralité de fentes
adaptées chacune à permettre d’insérer à l’in-
térieur une des pièces en projection respective
(58, 58, 59, 59).

4. Structure formant glissière de siège selon la reven-
dication 3, dans laquelle :

le rail restant parmi le rail inférieur (1) et le rail
supérieur (2) possède en outre une troisième
paroi (24) connectée entre des extrémités de
base respectives de la première paroi (22) et la
seconde paroi (23), la troisième paroi (24) ayant
le trou de blocage (26) ;
le corps de l’élément de maintien inclut en outre
une pièce de connexion (53) connectée entre
des extrémités de base respectives de la pre-
mière pièce de maintien (51) et de la seconde
pièce de maintien (52), le corps de l’élément de
maintien étant adapté à être élastiquement dé-
formé dans la direction avant/arrière ; et
la première portion blocable (56) est située à
une extrémité distale de la première pièce de
maintien (51), et la seconde portion blocable
(57) est située à une extrémité distale de la se-
conde pièce de maintien (52).

5. Structure formant glissière de siège selon la reven-
dication 1, dans laquelle :

l’ouverture inclut un trou de réception d’écrou
(20) adapté à permettre d’insérer dans celui-ci
la partie de l’élément formant écrou (4) ; et
l’élément formant écrou (4) est disposé de telle
façon que sa direction axiale est orientée dans
la direction avant/arrière pour présenter une sur-
face frontale qui fait face vers l’avant (40a) et
une surface arrière (40b) qui fait face vers l’ar-
rière,
et dans laquelle la partie de l’élément formant
écrou (4) à insérer dans le trou de réception
d’écrou (20) inclut une partie de la surface fron-
tale (40a) et une partie de la surface arrière
(40b), la partie de la surface frontale  (40a) étant
disposée à l’opposé d’une surface frontale (20a)
du côté intérieur du trou de réception d’écrou
(20), la partie de la surface arrière (40b) étant
disposée à l’opposé d’une surface arrière (20b)
du trou de réception d’écrou (20).

6. Structure formant glissière de siège selon la reven-
dication 5, dans laquelle :

la partie de la surface frontale (40a) est disposée
à l’opposé de la surface frontale (20a) du côté
intérieur du trou de réception d’écrou (20) à tra-
vers un intervalle minuscule ; et
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la partie de la surface arrière (40b) est disposée
à l’opposé de la surface arrière (20b) du côté
intérieur du trou de réception d’écrou (20) à tra-
vers un intervalle minuscule.

7. Structure formant glissière de siège selon la reven-
dication 5 ou 6, dans laquelle :

le trou de réception d’écrou (20) est prévu dans
chacune de la première paroi (22) et de la se-
conde paroi (23) ; et
l’élément formant écrou (4) possède une portion
à grand diamètre (40) avec un diamètre exté-
rieur plus grand qu’une distance de la direction
en largeur entre des surfaces intérieures res-
pectives de la première paroi (22) et de la se-
conde paroi (23), la portion de grand diamètre
(40) incluant la surface frontale (40a) et la sur-
face arrière (40b), une région de la portion à
grand diamètre (40) sur le premier côté dans la
direction en largeur étant insérée dans le trou
de réception d’écrou (20) de la première paroi
(22), une région de la portion de grand diamètre
(40) sur le second côté dans la direction en lar-
geur étant insérée dans le trou de réception
d’écrou (20) de la seconde paroi (23).

8. Structure formant glissière de siège selon la reven-
dication 7, dans laquelle :

l’élément de maintien (5) comprend une premiè-
re pièce de maintien (51) en forme de plaque,
adaptée à maintenir une extrémité frontale de
l’élément formant écrou (4), une seconde pièce
de maintien en forme de plaque (52) disposée
à l’opposé de la première pièce de maintien (51)
avec une distance entre elles de la direction
avant/arrière, et adaptée à maintenir une extré-
mité arrière de l’élément formant écrou (4), deux
premières pièces en projection (58, 58) en forme
de plaques qui se projettent depuis la première
pièce de maintien (51) vers des côtés respectifs
parmi le premier et le  second côté dans la di-
rection en largeur, et deux secondes pièces en
projection (59, 59) en forme de plaques qui se
projettent depuis la seconde pièce de maintien
(52) vers des côtés respectifs parmi le premier
et le second côté dans la direction en largeur ; et
l’ouverture inclut en outre une paire de trous d’in-
sertion (27, 28) pour élément de maintien, pré-
vus dans la première paroi (22) sur des côtés
respectifs parmi les côtés opposés du trou de
réception d’écrou (20) de celui-ci dans la direc-
tion avant/arrière pour permettre à des pièces
respectives parmi la première pièce en projec-
tion (58) en projection vers le premier côté, et la
seconde pièce en projection (59) en projection
vers le premier côté pour être insérées dans ce-

lui-ci, et une paire de trous d’insertion pour élé-
ments de maintien (27, 28) prévus dans la se-
conde paroi (23) sur des côtés respectifs parmi
les côtés opposés du trou de réception d’écrou
(20) de celui-ci dans la direction avant/arrière
pour permettre à des pièces respectives parmi
la première pièce en projection (58) en projec-
tion vers le second côté, et la seconde pièce en
projection (59) en projection vers le second côté
afin d’être insérées dans celui-ci.

9. Structure formant glissière de siège selon la reven-
dication 8, dans laquelle :

le rail restant parmi le rail inférieur (1) et le rail
supérieur (2) inclut en outre une troisième paroi
(24) connectée entre des extrémités de base
respectives de la première paroi (22) et de la
seconde paroi (23), la troisième paroi (24) ayant
le trou de blocage (26) ;
l’élément de maintien (5) inclut en outre une piè-
ce de connexion (53) connectée entre des ex-
trémités de base respectives de la première piè-
ce de maintien (51) et de la seconde pièce de
maintien (52), l’élément de maintien (5) étant
adapté à être élastiquement déformable dans la
direction avant/arrière ; et
la première portion blocable (56) est située à
une extrémité distale de la première pièce de
maintien (51) et la seconde portion blocable (57)
est située à une extrémité distale de la seconde
pièce de maintien (52).

10. Structure formant glissière de siège selon l’une quel-
conque des revendications 1 à 9, qui comprend en
outre :

une vis tangente (43) adaptée à être mise en
rotation par des moyens d’entraînement ; et
un élément de support de vis tangente (44) qui
supporte en rotation la vis tangente (43), dans
laquelle :

l’élément formant écrou (4) comprend une
portion formant vis sans fin (42) prévue
dans une périphérie extérieure de celui-ci
et en engrènement avec la vis tangente
(43) ; et
l’élément de support de vis tangente (44)
est supporté par l’élément de maintien (5)
de manière à maintenir l’état en engrène-
ment entre la portion formant vis sans fin
(42) et la vis tangente (43).
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