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Description

[0001] The present invention relates to a machine tool
according to the preamble of independent claim 1. Such
a machine tool can be taken from the prior art document
DE 8 201 641 U1. In particular, said prior art document
teaches the cover plate for covering a drive unit area
which receives a drive unit Said cover plate is constituted
by three pieces of plates which are overlapping each oth-
er, wherein two of said pieces are movable in predeter-
mined direction, while the further piece is fixed to a cover
which is attached to the frame. Said three pieces of the
cover plate are completely overlapping each other in one
specific position, wherein the innermost of said pieces is
attached to a guide rail so that same are moveable with
each other. A sliding piece is attached on the end section
of the next piece and in sliding contact with the surface
of the innermost piece. At an end side of said innermost
piece, a projection is provided which engages said sliding
piece after the innermost piece has been moved to the
relatively end position with regard to the next piece so
that said next piece is moved together with the innermost
piece when the guide rail is further moved in the respec-
tive direction. Said further piece which is arranged be-
tween the innermost piece and the fixed outermost piece
can also be moved up to a relative most forward end
position, wherein a respective projection at the end there-
of engages with a respective sliding piece of the outer-
most piece in order to restrict a further motion of the piec-
es and to constitute the most projected condition of the
cover. The elements of that cover are also supported on
a further guide rail by means of projections equipped with
sliding elements. Furthermore, the respective pieces of
the cover are also guided by a U-shape guide rail which
engages with respective end sections of said pieces.
[0002] As a sealing structure by a cover member of a
conventional machine tool, for example, there is one dis-
closed in Japanese Patent Laid-open No. Hei 5-60751.
In this conventional seal structure, telescopic cover (a
cover member) is attached to the headstock. An upper
hem and a lower hem of the telescopic cover are guided
by guide plates. Into a gap between two guide plates on
the lower hem side, an end portion of a saddle cover is
inserted, and a flow path supplying compressed air to
the gap is formed. A gutter and a press plate form a lab-
yrinth below the end portion of the saddle cover. A groove
and a drain hole are formed below the labyrinth.
[0003] The conventional seal structure is configured
such that a front end portion of an upper portion of the
saddle cover is inserted into the gap between the upper
and lower guide plates guiding the lower hem of the tel-
escopic cover, and compressed air is supplied into the
gap. In other words, it is assumed that the conventional
structure has the gap between the upper and lower guide
plates, so that chips in a powder form and coolant can
leak to a feed mechanism side even if the compressed
air is supplied. In the above Patent Document 1, the lab-
yrinth is constituted of the gutter and the press plate be-

low a portion where the gap is formed, and the groove
and the drain hole are formed below the labyrinth.
[0004] It is an object of the present invention to provide
a machine tool as indicated above which is capable of
preventing even chips in a powder form and coolant from
leaking to a feed mechanism side.
[0005] According to the present invention, this objec-
tive is solved by a machine tool having the features of
independent claim 1. Preferred embodiment are laid
down in the dependent claims.
[0006] Accordingly, it is provided a machine tool in-
cluding a bed, a headstock fixed on the bed, a spindle
rotatably supported on the headstock, a movable unit
mounted on the bed to be movable in a direction parallel
to a rotation axis of the spindle, and a feed mechanism
mounted on the bed for moving the movable unit in the
parallel direction, wherein a cover member is provided
to cover the feed mechanism. The cover member is fixed
to the movable unit to move in the parallel direction to-
gether with the movable unit. A seal portion is provided
between a side hem portion parallel to the moving direc-
tion of the cover member and a bed side member. The
seal portion has a first slide contact member and a sec-
ond slide contact member. The first slide contact member
is provided on any one of the cover member side and the
bed side member. The second slide contact member is
provided on another of the cover member side and the
bed side member. The second slide contact member is
in slide contact with the first slide contact member. The
first and second slide contact members relatively slide
while being in contact with each other.
[0007] The present invention herein includes both of a
case in which the headstock and the movable unit are
disposed such that the respective rotation axes are
aligned with each other and a case in which they are
disposed such that both rotation axes are disposed to be
parallel to each other and displaced from each other.
[0008] Further, the present invention includes both of
a case in which a seal portion is provided on a side hem
portion of any one of side hem portions on both sides
parallel to the moving direction of the cover member, and
a case in which seal portions are provided on both the
side hem portions.
[0009] In the present invention, the seal portion is pro-
vided between the side hem portion and the bed side
member. The seal portion is configured having the first
slide contact member provided on any one of the cover
member side and the bed side member and the second
slide contact member provided on the other, the second
slide contact member being in slide contact with the first
slide contact member. The first and second slide contact
members relatively slide while being in contact with each
other. Therefore, it is possible to prevent creation of a
gap between the first and second slide contact members
to prevent even chips in a powder form and coolant from
entering the feed mechanism side, thereby improving the
sealing property.
[0010] In a preferred embodiment of the present inven-

1 2 



EP 1 982 795 B1

3

5

10

15

20

25

30

35

40

45

50

55

tion, a first seal portion and a second seal portion are
provided on a first side hem portion and a second side
hem portion which are parallel to the moving direction of
the cover member, respectively. The cover member is
disposed in an inclined state such that the first side hem
portion is located at a position higher than that of the
second side hem portion, and a direction of slide contact
between the first and second slide contact members in
the first seal portion intersects with a direction of slide
contact between the first and second slide contact mem-
bers in the second seal portion.
[0011] In this embodiment, the cover member is dis-
posed in the inclined state and configured such that the
direction of slide contact between the first and second
slide contact members in the first seal portion provided
on the higher side intersects with the direction of slide
contact between the first and second slide contact mem-
bers in the second seal portion provided on the lower
side, whereby the sealing property can be further im-
proved. More specifically, in the case where the slide
contact directions in the two seal portions are the same,
when the sealing property on one of them in increased,
the sealing property of the other can be reduced. In the
present embodiment, since the slide contact directions
in the two seal portions are set to intersect with each
other, an increase in the sealing property of one seal
portion exerts little or no adverse effect on the sealing
property of the other seal portion.
[0012] In another preferred embodiment of the present
invention, a direction of slide contact in the first seal por-
tion is parallel to a direction of slide contact in the second
seal portion.
[0013] In this embodiment, the slide contact direction
in the first seal portion and the slide contact direction in
the second seal portion are set to parallel to each other,
so that both the seal portions can have similar structures
to avoid complexity of structure.
[0014] In still another preferred embodiment of the
present invention, a first seal portion and a second seal
portion are provided on a first side hem portion and a
second side hem portion which are parallel to the moving
direction of the cover member, respectively, the cover
member is disposed in an inclined state such that the
first side hem portion is located at a position higher than
that of the second side hem portion, and a slide contact
area between the first and second slide contact members
in the first seal portion is larger than a slide contact area
between the first and second slide contact members in
the second seal portion.
[0015] According to this embodiment, the slide contact
area between the first and second slide contact members
in the first seal portion provided on the higher side is
larger than the slide contact area between the first and
second slide contact members in the second seal portion
provided on the lower side, whereby the sealing property
can be further improved. More specifically, when the cov-
er member is disposed in an inclined state, many chips
will flow to the lower side. In this embodiment, the slide

contact area in the seal portion on the lower side is large
to ensure that sealing can be performed even when many
chips flow thereto.
[0016] In still another preferred embodiment of the
present invention, an opening is formed between a leg
portion of the headstock and the bed for allowing a portion
of the cover member on the headstock side to enter a
space between the headstock and the bed with the mov-
able unit approaching the headstock.
[0017] According to this embodiment, the opening is
provided for allowing the portion of the cover member on
the headstock side to enter the space between the head-
stock and the bed with the movable unit approaching the
headstock, thus making it possible to prevent chips and
so on entering the feed mechanism side via the head-
stock side.
[0018] In yet another embodiment of the present in-
vention, a weir portion inhibiting entry of a chip to the
feed mechanism side is formed downward from the slide
contact member along an entrance path of the chip to
the feed mechanism side.
[0019] According to this embodiment, the weir portion
inhibiting entry of a chip to the feed mechanism side is
formed downward from the slide contact member along
the entrance path of the chip to the feed mechanism side,
so that even if the chip and so on pass through a gap
between the first and second slide contact members, the
chip and so on can be prevented from entering the feed
mechanism side from the weir portion, thereby further
improving the sealing property.
Hereinafter, the present invention is illustrated and ex-
plained by means of preferred embodiments in conjunc-
tion with the accompanying drawings. In the drawings
wherein:

FIG. 1 is a front view of a turret lathe according to
one embodiment of the present invention;
FIG. 2 is a perspective view of the lathe as viewed
from the front left side;
FIG. 3 is a perspective view of the lathe as viewed
from the front right side;
FIG. 4 is a left side view of the lathe;
FIG. 5 is a sectional side view (a sectional view taken
along a V-V line in FIG. 3) of the lathe;
FIG. 6 is a sectional front view (a sectional view taken
along a VI-VI line in FIG. 2) of the lathe;
FIG. 7 is a sectional left side view of a slide plate
portion of the lathe;
FIG. 8 is a perspective view of the slide plate portion
of the lathe; and
FIG. 9 is a view schematically showing a chip en-
trance path in first and second seal portions of the
lathe.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S)

[0020] Hereinafter, embodiments of the present inven-
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tion will be described with reference to the accompanying
drawings.
[0021] FIG. 1 to FIG. 9 are views explaining a turret
lathe (machine tool) according to an embodiment of the
present invention. Note that in this embodiment, front,
back, left, and right mean the near side, the distant side,
the left side, and the right side, respectively, as seen from
the front side of the machine tool.
[0022] In these drawings, a numeral 1 denotes a turret
lathe. The turret lathe 1 includes a machine body 2 for
machining a workpiece, and a machine body cover 3 sur-
rounding the periphery of the machine body 2.
[0023] The machine body cover 3 has a front cover
portion 3a, left and right cover portions 3b and 3b, a ceil-
ing cover portion 3c, and a rear cover portion (not shown)
which cover the front surface, left and right side surfaces,
ceiling surface and rear surface of the machine body 2,
respectively. An opening portion 3d corresponding to a
machining region A is formed almost at the middle of the
front cover portion 3a, so that the opening portion 3d can
be opened/closed by a front door 4 which is disposed to
be slidable right and left.
[0024] When the front door 4 is moved to a left open
position as shown in FIG. 1, the opening portion 3d is
opened. Through this opening portion 3d, attachment/
detachment of the workpiece to/from a later-described
first headstock 5 and second headstock 6, attachment/
detachment of a tool to/from first to third tool posts 7 to
9, and other maintenances can be easily performed. Note
that during machining, the opening portion 3d is covered
by the front door 4. On the right side of the opening portion
3d, a control panel 10 is disposed for setting of a machin-
ing program, monitoring of the machining state, and so
on.
[0025] The machine body 2 included a slant-type bed
11. The bed 11 has a first slant surface 11a slanting to
be lower on the near side as viewed from the front of the
machine and a second slant surface 11b disposed on
the distant side of the machine to be perpendicular to the
first slant surface 11 a. Note that the first and second
slant surfaces 11 a and 11b are virtual planes perpen-
dicular to each other on the whole, and composed of a
plurality of surfaces different in height.
[0026] The machine body 2 includes the first head-
stock 5 disposed on a left portion of the first slant surface
11a; the second headstock (movable unit) 6 disposed on
a right portion of the first slant surface 11 a in a manner
to be coaxial with the first headstock 5 and movable in a
Z-axis direction; the second tool post 8 disposed at a
lower portion which is located on the near side of the bed
11, to be movable in directions of an X-axis, a Y-axis,
and the Z-axis; and the first and third tool posts 7 and 9
disposed at higher portions which are located on the dis-
tant side of the bed 11, to be movable in the directions
of the X-axis, the Y-axis and the Z-axis.
[0027] The X-axis here is a direction perpendicular to
the axes of the first and second headstocks 5 and 6 and
parallel to the first slant surface 11 a, which means a

forward-backward direction as viewed from the front of
the machine. The Z-axis is a direction parallel to the afore-
mentioned axes, which means a right-left direction as
viewed from the front of the machine. Further, the Y-axis
is a direction perpendicular to a plane including the X-
axis and the Z-axis, which means a direction normal to
the first slant surface 11a.
[0028] The second tool post 8 is disposed on the first
slant surface 11a to be parallel to the first slant surface
11a and movable in a direction normal to the surface, so
that it is driven in the X-axis direction by drive motors 8a
and 8a, driven in the Z-axis direction by a drive motor 8b,
and driven in the Y-axis by the drive motor 8c.
[0029] The first and third tool posts 7 and 9 are dis-
posed on the second slant surface 11b to be parallel to
the second slant surface 11b and movable in a direction
normal to the surface, so that it is driven in the X-axis
direction by drive motors 7a and 9a, and driven in the Z-
axis direction by drive motors 7b and 9b. The first turret
7 is driven by a not-shown drive motor, and the third turret
9 is driven by a drive motor 9c, in the Y-axis direction.
[0030] As shown in FIG. 6, the first headstock 5 has a
spindle 5a, a spindle head 5b rotatably supporting the
spindle 5a, and a support frame portion 5c supporting
the spindle head 5b, and a built-in motor is disposed in
the spindle head 5b which rotationally drives the spindle
5a. To a front end portion of the spindle 5a, a chuck 5e
is attached so that a nail 5f of the chuck 5e grasps the
workpiece. Cutouts (openings) 5g are formed in inner
portions at lower ends of leg portions 5d fixed on the bed
11 of the support frame 5c, and gaps a are formed be-
tween the cutouts 5g and the bed 11 which allow entrance
of a later-described slide plate (cover member) 12.
[0031] The second headstock 6 has a spindle 6a, a
spindle head 6b rotatably supporting the spindle 6a, and
a support portion 6c supporting the spindle head 6b, and
a built-in motor is similarly disposed in the spindle head
6b which rotationally drives the spindle 6a. Note that a
numeral 6e denotes a chuck, and a numeral 6f denotes
a nail.
[0032] A Z-axis feed mechanism 16 moving the second
headstock 6 in the Z-axis direction has the following struc-
ture. A lower slide guide 13a and an upper slide guide
13b fixed to a leg portion 6d of the second headstock 6
are slidably fit to a lower linear guide rail 14a and an
upper linear guide rail 14b, respectively. Both linear guide
rails 14a and 14b are disposed parallel to the Z-axis, and
the height of the lower linear guide rail 14a relative to the
first slant surface 11a is set to be higher than the upper
linear guide rail 14b.
[0033] Further, a ball screw 15 for Z-axis drive is dis-
posed between the upper and lower linear guide rails 14b
and 14a. A tip portion of the ball screw 15 is supported
by a bearing 15a, and a nut member 15b is screwed to
a middle portion of the ball screw 15. This nut member
15b is fixed to the leg portion 6d of the second tool post 6.
[0034] To a left end portion of the ball screw 15, a Z-
axis drive motor 17 is connected, and the Z-axis drive

5 6 



EP 1 982 795 B1

5

5

10

15

20

25

30

35

40

45

50

55

motor 17 is fixed to a left end portion of the bed 11. The
second headstock 6 moves in the Z-axis direction with
rotational drive of the ball screw 15 by the Z-axis drive
motor 17 of this Z axis feed mechanism 16.
[0035] The slide plate 12 is a cover member for pre-
venting chips and so on from entering the Z-axis feed
mechanism 16 side and is composed of a rectangular
plate. At a base end portion of this slide plate 12, a fixed
flange portion 12a is formed bent toward the upper side
(the side of the spindle 6a of the second headstock 6),
and the fixed flange portion 12a is fixedly bolted to the
front surface of the leg portion 6d of the second headstock
6. Note that a portion of the leg portion 6d upper than the
fixed flange portion 12a is covered by a cover plate 25.
Further, a first seal portion 31 is formed on an upper side
hem portion (a first side hem portion) along the longitu-
dinal direction of the slide plate 12, and a second seal
portion 32 is formed on a lower side hem portion (a sec-
ond side hem portion).
[0036] The first seal portion 31 has the following de-
tailed structure. At the upper side hem portion of the slide
plate 12, an upper wall 12b is formed bent toward the
upper side (the spindle 6a side). The upper wall 12b con-
stitutes a weir portion of the present invention and con-
stitutes, together with a longitudinal edge 18a of a later-
described partition plate 18, a labyrinth structure which
prevents chips and so on from entering the feed mech-
anism 16 side. Inside the upper wall 12b, a lateral edge
of a groove plate 12d having a transverse section in an
L-shape extending in the Z-axis direction is fixed, and a
longitudinal edge 12d’ of the groove plate 12d and the
upper wall 12b form a groove b extending in the Z-axis
direction and opening on the spindle 6a side.
[0037] In the groove b, the longitudinal edge 18a of the
partition plate 18 having a cross section in an L-shape
extending in the Z-axis is inserted. A lateral edge (a sec-
ond slide contact member) 18b of the partition plate 18
is fixedly supported on a tip portion 19b of a support plate
19a. The support plate 19a is fixed to a support bracket
(a bed side member) 19 fixed to the bed 11.
[0038] On a surface of the longitudinal edge 12d’ of
the groove plate 12d opposite to the groove b, a slide
contact plate (a first slide contact member) 20 is fixed.
This slide contact plate 20 is composed of a bearing metal
with a low slide resistance, and employs a plate made of
gun metal in this embodiment. A slide contact surface
20a located at the upper end of the slide contact plate
20 is in slide contact with the lower surface of the lateral
edge 18b of the partition plate 18. This lateral edge 18b
is pressed against the slide contact plate 20 by the elas-
ticity possessed by the support plate 19a, so that the
lateral edge 18b and the upper slide contact surface 20a
of the slide contact plate 20 slide without a gap therebe-
tween. Further, a support plate 19c is disposed below
the upper wall portion 12b, and a flange portion 19e
formed at the tip of the support plate 19c is in slide contact
with the lower surface of the slide plate 12.
[0039] Thus, the first seal portion 31 is constituted hav-

ing the slide contact plate 20 made of gun metal and the
lateral edge 18b of the partition plate 18 sliding without
a gap therebetwteen and having a labyrinth structure
composed of the longitudinal edge 18a and the upper
wall 12b which are disposed downstream from the slide
portion of both members when viewed along a chip en-
trance path L1.
[0040] Beside, the second seal portion 32 has the fol-
lowing detailed structure. At the lower side hem portion
of the slide plate 12, a lower wall 12c constituting the first
slide contact member is formed bent toward the lower
side (the ball screw 15 side). A cover plate 21 is disposed
at the lower wall 12c. An upper wall 21a constituting a
weir portion of the present invention is formed bent to-
ward the upper side at an upper side hem portion of the
cover plate 21, and a lower wall 21b is formed bent toward
the lower side at a lower side hem portion.
[0041] At the upper wall 21a of the cover plate 21, a
lateral edge portion of a groove plate 21 c having a trans-
verse section in an L shape extending in the Z-axis di-
rection is fixed. A longitudinal edge portion 21 c’ of this
groove plate 21 c and the upper wall 21a form a groove
c extending in the Z-axis direction and opening upward.
On a surface of the groove plate 21 c opposite to the
groove c, a slide contact plate 22 is fixed which consti-
tutes the second slide member of the present invention.
This slide contact plate 22 is made of resin, and is in slide
contact with the inner surface of the lower wall 12c of the
slide plate 12.
[0042] Thus, the second seal portion 32 is constituted
having the longitudinal edge 21 c’ of the groove plate 21
c and the slide contact plate 22 made of rein sliding with-
out a gap therebetwteen and having the groove c com-
posed of the longitudinal edge 21 c’ and the upper wall
21a of the cover plate 21 which are disposed downstream
from the slide portion of both members along a chip en-
trance path L2.
[0043] The direction of slide contact between the slide
contact surface 20a of the slide contact plate 20 and the
lateral edge 18b of the partition plate 18 in the first seal
portion 31 is the same as that of the Y-axis, while the
direction of slide contact between the lower wall 12c of
the slide contact plate 22 and the lower wall 12c in the
second seal portion 32 is the same as that of the X-axis.
In other words, the slide contact directions of the first and
second seal portions 31 and 32 are set to be perpendic-
ular to each other. Note that the slide contact directions
in the first and second seal portions 31 and 32 need not
always to be perpendicular to each other but may be
intersect with each other at a relatively large angle.
[0044] Further, in the first seal portion 31, the lateral
edge 18b of the partition plate 18 is pressed against the
slide contact surface 20a of the slide contact plate 20 by
the elasticity possessed by the support plate 19a. Fur-
ther, in the second seal portion 32, the cover plate 21 is
constituted to be slightly movable in the X-axis direction
such that the slide contact plate 22 presses the lower
wall 12c.
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[0045] Furthermore, the slide contact area between
the slide contact plate 22 and the lower wall 12c in the
second seal portion 32 is made larger than the slide con-
tact area between the slide contact surface 20a of the
slide contact plate 20 and the lateral edge 18b of the
partition plate 18 in the first seal portion 31.
[0046] A seal plate 23 made of resin is in slide contact,
in the Y-axis direction, with a portion of the lower surface
of the cover plate 21 adjacent to the lower wall 21b. The
seal plate 23 is fixed to a flange portion 24b formed bent
at an upper end portion of a longitudinal wall portion 24a
of a support bracket 24, and the support bracket 24 is
fixed to the bed 11. The longitudinal wall portion 24a of
the support bracket 24, the flange portion 24b and the
lower wall 21 b of the cover plate 21 form a groove d
extending in the Z-axis direction and opening downward.
[0047] Since the first seal portion 31 and the second
seal portion 32 are provided between the upper side hem
portion and the lower side hem portion of the slide plate
12 and the partition plate 18 and the cover plate 21 which
are disposed on the bed side in the first embodiment,
even chips in a powder form and coolant can be prevent-
ed from entering the feed mechanism 16 side, thereby
improving the sealing property.
[0048] More specifically, the first seal portion 31 is con-
figured such that the elasticity of the support plate 19a
is utilized to allow the slide contact plate 20 and the lateral
edge 18b of the partition plate 18 to slide while being in
contact with each other with a pressing force, and the
second seal portion 32 is configured such that the cover
plate 21 is slightly movable in the X-axis direction to allow
the slide contact plate 22 and the lower wall 12c to slide
while being in contact with each other with a pressing
force, thereby preventing creation of a gap between slide
contact surfaces of the slide contact plate and the bed
side member with the slide.
[0049] Further, the direction of slide contact between
the slide contact plate 20 and the lateral edge 18b in the
first seal portion 31 which is provided on one end of the
slide plate 12 disposed in an inclined state is made the
same as that of the Y-axis, and the direction of slide con-
tact between the slide contact plate 22 and the lower wall
12c in the second seal portion 32 provided on the other
end is made the same as that of the X-axis, whereby the
sealing property can be further improved.
[0050] More specifically, in the case where the slide
contact directions in the two seal portions are the same,
when the sealing property of one of them is increased,
the sealing property of the other may be lowered. In the
present invention, a structure such that the slide contact
plate 22 fixed to the cover plate 21 presses the lower wall
12c in the X-axis direction is employed in order to in-
crease the sealing property of the second seal portion
32, and this pressing structure never adversely affects
the sealing property of the first seal portion 31.
[0051] The second seal portion 32 disposed on the
lower side is configured such that the lower wall 12c of
the slide plate 12 bent downward and the slide contact

plate 22 is brought into slide contact with the inner surface
of the lower wall 12c, and the groove plate 21 c and the
upper wall 21 a of the cover plate 21 are located inside
the slide contact plate 22, so that chips smoothly flow
down along the slide plate 12 and thus never accumulate
near the lower hem of the slide plate 12.
[0052] Furthermore, the slide contact area in the sec-
ond seal portion 32 provided on the lower side of the slide
plate 12 which is disposed in an inclined state is made
larger than the slide contact area in the first seal portion
31 provided on the higher side, so that the sealing prop-
erty can be further improved. More specifically, when the
slide plate 12 is disposed in an inclined state, many chips
will flow to the lower side. In this embodiment, the slide
contact area in the second seal portion 32 on the lower
side is large, thus enabling sure sealing even when many
chips flow down.
[0053] Further the cutouts (openings) 5g are provided
which permit a portion 12e of the slide plate 12 on the
first headstock 5 side to enter the space between the first
headstock 5 and the bed 11 with the second headstock
6 approaching the first headstock 5, thereby making it
possible to prevent chips and so on from entering the
feed mechanism 16 side via the first headstock 5 side.
[0054] The upper wall 12b and the upper wall 21a
which function as weir portions to inhibit chips from en-
tering the feed mechanism 16 side are formed down-
stream from slide contact surfaces of the slide contact
plate 20 or 22 and the lateral edge 18b or the lower wall
12c along the entrance paths L1 and L2 of chips toward
the feed mechanism 16 side, so that even if the chips
and so on pass through the gap between the slide contact
surfaces, the weir portions can prevent the chips and so
on from entering the feed mechanism 16 side, thereby
further improving the sealing property.
[0055] Note that though a case where the slide contact
plate on the higher side is made of gun metal and the
slide contact plate on the lower side is made of resin is
shown in the above embodiment, both of the slide contact
plates on the higher side and the lower side can be made
of gun metal or made of rein, or the slide plate on the
higher side can be made of resin and the slide plate on
the lower side can be made of gun metal in the present
invention, and further, the slide contact plate of the
present invention is not limited to a specific material, but
any material can be employed as long as it has a low
slide resistance which is suitable as a slide contact mem-
ber.
[0056] Though a case in which the slide contact direc-
tions in the first and second seal portions intersect with
each other has been described in the above embodiment,
both the slide contact directions can be made parallel to
each other in the present invention. In this case, both the
seal portions can be made to have the same structure to
thereby avoid complexity of the structure.
[0057] Furthermore, a case of a lathe having a slant-
type bed has been described in the above embodiment,
but the scope of application of the present invention is
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not limited to the slant-type lathe, and the present inven-
tion is applicable to any machine tool as long as it has a
configuration to cover its feed mechanism by a cover
member fixedly disposed on a movable stage.

Claims

1. A machine tool comprising a bed (11), a headstock
(5) fixed on said bed (11), a spindle rotatably sup-
ported on said headstock (5), a movable unit (6)
mounted on said bed (11) to be movable in a direction
(Z) parallel to a rotation axis of said spindle, and a
feed mechanism (16) mounted on said bed (11) for
moving said movable unit (6) in the parallel direction,
wherein a cover member (12) is provided to cover
the feed mechanism (16), the cover member (12)
being fixed to the movable unit (6) to move in the
parallel direction together with the movable unit (6),
a side hem portion parallel to the moving direction
(Z) of the cover member (12) is arranged close to a
bed side member (19),
characterized by
a first seal portion (31) provided between the side
hem portion and the bed side member (19),
the first seal portion (31) having a groove portion (b)
and a first slide contact member (20) which are pro-
vided on any one of the cover member side and the
bed side member (19) to extend in the moving direc-
tion (Z), the first slide contact member (20) consti-
tuting a wall of the groove portion (b), and a second
slide contact member (18) which is provided on an-
other of the cover member side and the bed side
member (19) to extend in the moving direction (Z),
and having a longitudinal edge (18a) inserted into
the groove portion (b) and a lateral edge (18b) whose
lower surface is in slide contact with an upper slide
contact surface (20a) of the first slide contact mem-
ber (20),
the groove portion (b) and the longitudinal edge (18a)
of the second slide contact member (18) forming a
labyrinth structure, and the first slide contact member
(20) and lateral edge (18b) of the second slide con-
tact member (18) relatively sliding while being in con-
tact with each other.

2. A machine tool according to claim 1, characterized
in that the first seal portion (31) and a second seal
portion (32) are provided on a first side hem portion
and a second side hem portion which are parallel to
the moving direction (Z) of the cover member (12),
respectively, the cover member (12) is disposed in
an inclined state such that the first side hem portion
is located at a position higher than that of the second
side hem portion, and a direction of slide contact
between the first and second slide contact members
(20,18) in the first seal portion (31) intersects with a
direction of slide contact between the first and sec-

ond slide contact members (20,18) in the second
seal portion (32).

3. A machine tool according to claim 1, characterized
in that the first seal portion (31) and a second seal
portion (32) are provided on a first side hem portion
and a second side hem portion which are parallel to
the moving direction of the cover member (12), re-
spectively, the cover member (12) is disposed in an
inclined state such that the first side hem portion is
located at a position higher than that of the second
side hem portion, and a direction of slide contact
between the first and second slide contact members
(20,18) in the first seal portion (31) is parallel to a
direction of slide contact between the first and sec-
ond slide contact members (20,18b) in the second
seal portion (32).

4. A machine tool according to claim 1, characterized
in that the first seal portion (31) and a second seal
portion (32) are provided on a first side hem portion
and a second side hem portion which are parallel to
the moving direction of the cover member (12), re-
spectively, the cover member (12) is disposed in an
inclined state such that the first side hem portion is
located at a position higher than that of the second
side hem portion, and a slide contact area between
the first and second slide contact members (20,18)
in the first seal portion (31) is larger than a slide con-
tact area between the first and second slide contact
members (20,18b) in the second seal portion (32).

5. A machine tool according to claim 1, characterized
in that an opening (5g) is formed between a leg por-
tion (5d) of the headstock (5) and the bed (11) for
allowing a portion of the cover member (12) on the
headstock side to enter a space between the head-
stock (5) and the bed (11) with the movable unit (6)
approaching the headstock (5).

6. A machine tool according to claim 1, characterized
in that a weir portion (12b) inhibiting entry of a chip
to the feed mechanism side is formed downward
from the slide contact member (20) along an en-
trance path of the chip to the feed mechanism side.

Patentansprüche

1. Werkzeugmaschine, die ein Bett (11), einen Spin-
delstock (5), der an dem Bett (11) befestigt ist, eine
Spindel, die von dem Spindelstock (5) drehbar ge-
tragen wird, eine bewegliche Einheit (6), die an dem
Bett (11) so angebracht ist, dass sie in einer Richtung
(Z) parallel zu einer Drehachse der Spindel bewegt
werden kann, und einen Vorschubmechanismus
(16) umfasst, der an dem Bett (11) angebracht ist,
um die bewegliche Einheit (6) in der parallelen Rich-
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tung zu bewegen,
wobei ein Abdeckungselement (12) vorhanden ist,
das den Vorschubmechanismus (16) abdeckt, und
das Abdeckungselement (12) an der beweglichen
Einheit (6) befestigt ist und sich zusammen mit der
beweglichen Einheit (6) in der parallelen Richtung
bewegt,
ein seitlicher Einfassungsabschnitt parallel zu der
Bewegungsrichtung (Z) des Abdeckungselementes
(12) nahe an einem Element (19) der Bettseite an-
geordnet ist,
gekennzeichnet durch
einen ersten Dichtungsabschnitt (31), der zwischen
dem seitlichen Einfassungsabschnitt und dem Ele-
ment (19) der Bettseite vorhanden ist,
wobei der erste Dichtungsabschnitt (31) einen Nut-
abschnitt (b) und ein erstes Gleitkontaktelement (20)
aufweist, die an der Seite des Abdeckungselemen-
tes oder des Elementes (19) der Bettseite so vor-
handen sind, dass sie sich in der Bewegungsrich-
tung (Z) erstrecken, wobei das erste Gleitkontakt-
element (20) eine Wand des Nutabschnitts (b) bildet,
und ein zweites Gleitkontaktelement (18), aufweist
das an der anderen Position, d. h. der Seite des Ab-
deckungselementes bzw. des Elementes (19) der
Bettseite, so vorhanden ist, dass es sich in der Be-
wegungsrichtung (Z) erstreckt, und das eine Längs-
kante (18a), die in den Nutabschnitt (b) eingeführt
ist, sowie eine Querkante (18b) aufweist, deren Un-
terseite in Gleitkontakt mit einer oberen Gleitkontakt-
fläche (20a) des ersten Gleitkontaktelementes (20)
ist,
der Nutabschnitt (b) und die Längskante (18a) des
zweiten Gleitkontaktelementes (18) eine Labyrinth-
struktur bilden und das erste Gleitkontaktelement
(20) und die Querkante (18b) des zweiten Gleitkon-
taktelementes (18) relativ gleiten und dabei in Kon-
takt miteinander sind.

2. Werkzeugmaschine nach Anspruch 1, dadurch ge-
kennzeichnet, dass der erste Dichtungsabschnitt
(31) und ein zweiter Dichtungsabschnitt (32) an ei-
nem ersten seitlichen Einfassungsabschnitt und ei-
nem zweiten seitlichen Einfassungsabschnitt vor-
handen sind, die jeweils parallel zu der Bewegungs-
richtung (Z) des Abdeckungselementes (12) sind,
das Abdeckungselement (12) in einem geneigten
Zustand so angeordnet ist, dass sich der erste seit-
liche Einfassungsabschnitt an einer höheren Positi-
on befindet als der zweite seitliche Einfassungsab-
schnitt, und eine Richtung von Gleitkontakt zwischen
dem ersten und dem zweiten Gleitkontaktelement
(20, 18) in dem ersten Dichtungsabschnitt (31) eine
Richtung von Gleitkontakt zwischen dem ersten und
dem zweiten Gleitkontaktelement (20, 18) in dem
zweiten Dichtungsabschnitt (32) schneidet.

3. Werkzeugmaschine nach Anspruch 1, dadurch ge-

kennzeichnet, dass der erste Dichtungsabschnitt
(31) und ein zweiter Dichtungsabschnitt (32) an ei-
nem ersten seitlichen Einfassungsabschnitt und ei-
nem zweiten seitlichen Einfassungsabschnitt vor-
handen sind, die jeweils parallel zu der Bewegungs-
richtung des Abdeckungselementes (12) sind, das
Abdeckungselement (12) in einem geneigten Zu-
stand so angeordnet ist, dass sich der erste seitliche
Einfassungsabschnitt an einer höheren Position be-
findet als der zweite seitliche Einfassungsabschnitt,
und eine Richtung von Gleitkontakt zwischen dem
ersten und dem zweiten Gleitkontaktelement (20,
18) in dem ersten Dichtungsabschnitt (31) parallel
zu einer Richtung von Gleitkontakt zwischen dem
ersten und dem zweiten Gleitkontaktelement (20,
18b) in dem zweiten Dichtungsabschnitt (32) ist.

4. Werkzeugmaschine nach Anspruch 1, dadurch ge-
kennzeichnet, dass der erste Dichtungsabschnitt
(31) und ein zweiter Dichtungsabschnitt (32) an ei-
nem ersten seitlichen Einfassungsabschnitt und ei-
nem zweiten seitlichen Einfassungsabschnitt vor-
handen sind, die jeweils parallel zu der Bewegungs-
richtung des Abdeckungselementes (12) sind, das
Abdeckungselement (12) in einem geneigten Zu-
stand so angeordnet ist, dass sich der erste seitliche
Einfassungsabschnitt an einer höheren Position be-
findet als der zweite seitliche Einfassungsabschnitt,
und ein Gleitkontaktbereich zwischen dem ersten
und dem zweiten Gleitkontaktelement (20, 18) in
dem ersten Dichtungsabschnitt (31) größer ist als
ein Gleitkontaktbereich zwischen dem ersten und
dem zweiten Gleitkontaktelement (20, 18b) in dem
zweiten Dichtungsabschnitt (32).

5. Werkzeugmaschine nach Anspruch 1, dadurch ge-
kennzeichnet, dass eine Öffnung (6g) zwischen ei-
nem Schenkelabschnitt (5d) des Spindelstocks (5)
und dem Bett (11) ausgebildet ist, um zuzulassen,
dass ein Abschnitt des Abdeckungselementes (12)
an der Seite des Spindelstocks in einen Raum zwi-
schen dem Spindelstock (5) und dem Bett (11) ein-
tritt, wenn sich die bewegliche Einheit (6) dem Spin-
delstock (5) nähert.

6. Werkzeugmaschine nach Anspruch 1, dadurch ge-
kennzeichnet, dass ein Sperrabschnitt (12b), der
das Eintreten eines Spans an der Seite des Vor-
schubmechanismus verhindert, unterhalb des Gleit-
kontaktelementes (20) auf einem Eintrittswegs des
Spans zur Seite des Vorschubmechanismus hin
ausgebildet ist.

Revendications

1. Machine-outil comprenant un lit (11), une tête (5)
fixée sur ledit lit (11), une broche supportée de ma-
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nière rotative sur ladite tête (5), une unité mobile (6)
montée sur ledit lit (11) pour être mobile dans une
direction (Z) parallèle à un axe de rotation de ladite
broche, et un mécanisme d’alimentation (16) monté
sur ledit lit (11) pour déplacer ladite unité mobile (6)
dans la direction parallèle,
dans laquelle un élément de couvercle (12) est prévu
pour recouvrir le mécanisme d’alimentation (16),
l’élément de couvercle (12) étant fixé sur l’unité mo-
bile (6) pour se déplacer dans la direction parallèle
conjointement à l’unité mobile (6),
une partie de bord rabattu latéral parallèle à la direc-
tion de déplacement (Z) de l’élément de couvercle
(12) est agencée à proximité d’un élément latéral de
lit (19),
caractérisée par :

une première partie de joint d’étanchéité (31)
prévue entre la partie de bord rabattu latéral et
l’élément latéral de lit (19),
la première partie de joint d’étanchéité (31)
ayant une partie de rainure (b) et un premier
élément de contact coulissant (20) qui sont pré-
vus sur l’un quelconque parmi le côté de l’élé-
ment de couvercle et l’élément latéral de lit (19)
pour s’étendre dans la direction de déplacement
(Z), le premier élément de contact coulissant
(20) constituant une paroi de la partie de rainure
(b), et un second élément de contact coulissant
(18) qui est prévu sur un autre parmi le
côté de l’élément de couvercle et l’élément la-
téral de lit (19) pour s’étendre dans la direction
de déplacement (Z) et ayant un bord longitudinal
(18a) inséré dans la partie de rainure (b) et un
bord latéral (18b) dont la surface inférieure est
en contact coulissant avec une surface de con-
tact coulissant supérieure (20a) du premier élé-
ment de contact coulissant (20),
la partie de rainure (b) et le bord longitudinal
(18a) du second élément de contact coulissant
(18) formant une structure de labyrinthe, et le
premier élément de contact coulissant (20) et le
bord latéral (18b) du second élément de contact
coulissant (18) coulissant de manière relative
tout en étant en contact entre eux.

2. Machine-outil selon la revendication 1, caractérisée
en ce que la première partie de joint d’étanchéité
(31) et une seconde partie de joint d’étanchéité (32)
sont prévues sur une première partie de bord rabattu
latéral et une seconde partie de bord rabattu latéral
qui sont parallèles à la direction de déplacement (Z)
de l’élément de couvercle (12), respectivement,
l’élément de couvercle (12) est disposé dans un état
incliné de sorte que la première partie de bord rabattu
latéral est positionnée dans une position plus haute
que celle de la seconde partie de bord rabattu latéral,
et une direction de contact coulissant entre les pre-

mier et second éléments de contact coulissant (20,
18) dans la première partie de joint d’étanchéité (31)
se coupe avec une direction de contact coulissant
entre les premier et second éléments de contact cou-
lissant (20, 18) dans la seconde partie de joint d’étan-
chéité (32).

3. Machine-outil selon la revendication 1, caractérisée
en ce que la première partie de joint d’étanchéité
(31) et une seconde partie de joint d’étanchéité (32)
sont prévues sur une première partie de bord rabattu
latéral et une seconde partie de bord rabattu latéral
qui sont parallèles à la direction de déplacement de
l’élément de couvercle (12), respectivement, l’élé-
ment de couvercle (12) est disposé dans un état in-
cliné de sorte que la première partie de bord rabattu
latéral est positionnée dans une position plus haute
que celle de la seconde partie de bord rabattu latéral,
et une direction de contact coulissant entre les pre-
mier et second éléments de contact coulissant (20,
18) dans la première partie de joint d’étanchéité (31)
est parallèle à une direction de contact coulissant
entre les premier et second éléments de contact cou-
lissant (20, 18b) dans la seconde partie de joint
d’étanchéité (32).

4. Machine-outil selon la revendication 1, caractérisée
en ce que la première partie de joint d’étanchéité
(31) et une seconde partie de joint d’étanchéité (32)
sont prévues sur une première partie de bord rabattu
latéral et une seconde partie de bord rabattu latéral
qui sont parallèles à la direction de déplacement de
l’élément de couvercle (12), respectivement, l’élé-
ment de couvercle (12) est disposé dans un état in-
cliné de sorte que la première partie de bord rabattu
latéral est positionnée dans une position plus haute
que celle de la seconde partie de bord rabattu latéral
et une surface de contact coulissant entre les pre-
mier et second éléments de contact coulissant (20,
18) dans la première partie de joint d’étanchéité (31)
est plus grande qu’une seconde surface de contact
coulissant entre les premier et second éléments de
contact coulissant (20, 18b) dans la seconde partie
de joint d’étanchéité (32).

5. Machine-outil selon la revendication 1, caractérisée
en ce qu’une ouverture (5g) est formée entre une
partie de patte (5d) de la tête (5) et le lit (11) pour
permettre à une partie de l’élément de couvercle (12)
du côté de la tête d’entrer dans un espace situé entre
la tête (5) et le lit (11) avec l’unité mobile (6) qui se
rapproche de la tête (5).

6. Machine-outil selon la revendication 1, caractérisée
en ce qu’une partie de déversoir (12b) empêchant
l’entrée d’un copeau du côté du mécanisme d’ali-
mentation est formée vers le bas à partir de l’élément
de contact coulissant (20) le long d’un passage d’en-
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trée du copeau du côté du mécanisme d’alimenta-
tion.
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