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In a tool changer configured so that a turret is turned to index 
a desired tool to be changed, the front and rear surfaces of 
the turret are covered individually by covers. These covers 
are each formed in the shape of a truncated cone. Chips and 
a cutting fluid dropped onto an upper part of the cover that 
covers the rear surface of the turret flow away from a gap 
between the covers along a slope of the cover concerned, so 
that they can be prevented from getting into the turret 
through the gap. 
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TOOL CHANGER PROVIDED WITH 
COVERS 

RELATED APPLICATIONS 

The present application claims priority to Japanese Appli 
cation Number 2013-217756, filed Oct. 18, 2013, the dis 
closure of which is hereby incorporated by reference herein 
in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a tool changer with covers 

configured to prevent foreign matter from getting into a 
turret. 

2. Description of the Related Art 
A tool changer is conventionally used to automatically 

change a tool to be mounted on the spindle of a machine 
tool. This tool changer is previously fitted with a plurality of 
necessary work tools such that the tool to be mounted on the 
machine tool spindle can be automatically replaced with a 
specified one, depending on the machining state. 
As is generally known, Japanese Patent Application Laid 

Open No. 2010-99766 discloses such an automatic tool 
changer for automatically changing a tool. This tool changer 
comprises a turret provided with a plurality of grips for 
gripping the tool. 
The automatic tool changer disclosed in Japanese Patent 

Application Laid-Open No. 2010-99766, mentioned above, 
comprises the turret fitted with a plurality of tools such that 
the turret can be indexed to change the tool mounted on the 
spindle, whereby the tool can be changed rapidly and 
accurately. However, the turret is connected to a turret base 
with a gap defined between its front side and the turret base. 
Therefore, chips produced during machining and a cutting 
fluid may possibly get into the turret through the gap. 

In some cases, the turret may be provided with cover 
means that prevents the chips and cutting fluid from getting 
into the turret during workpiece machining by the machine 
tool. FIG. 2 shows a prior art automatic tool changer 
provided with cover means attached to a turret. 
An automatic tool changer 2 comprises a turret 6 as a 

member for changing a tool 4 mounted on the distal end 
portion of a spindle 3 of a machine tool 1. The spindle 3 of 
the machine tool 1 moves vertically (in the direction of a 
Z-axis) as a Z-axis ball screw 10 disposed in a column 12 is 
rotated by a Z-axis motor 11. 
The turret 6 is fitted with a front cover 61 and a rear cover 

62 that eliminate adverse affects on structural parts (not 
shown) therein. The front and rear covers 61 and 62 serve to 
prevent penetration of the chips and cutting fluid from the 
front and rear sides, respectively, of the turret 6. 

In changing the tool 4, the Z-axis motor 11 is driven to 
move the spindle 3 vertically. Since the spindle 3 is provided 
with a cam 7, the turret 6 is swung by a cam follower 8 that 
follows the cam 7 as the spindle 3 is moved vertically. 

Depending on the shape of the rear cover 62, chips and the 
cutting fluid may easily accumulate on an upper part (cor 
responding to region A of FIG. 2) of a cylindrical portion 64 
of the rear cover 62. As the turret 6 is swung in the aforesaid 
manner, in this case, chips and the cutting fluid deposited on 
the upper part (regions A) of the cylindrical portion 64 of the 
rear cover 62 flow in the direction indicated by arrow B in 
FIG. 2, and inevitably get into the turret 6 through a gap 65 
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between the front and rear covers 61 and 62. Consequently, 
the structural parts in the turret 6 may be adversely affected. 

SUMMARY OF THE INVENTION 

Accordingly, the object of the present invention is to 
provide a tool changer comprising covers configured to 
prevent chips and a cutting fluid from getting into a turret. 
A tool changer according to the present invention com 

prises a turret with a plurality of grips for holding a tool Such 
that the turret is turned to index a desired tool to be changed. 
The tool changer comprises a front cover which covers a 
front surface of the turret and a rear cover which covers a 
rear surface of the turret. A gap is defined between the front 
cover and the rear cover Such that at least an upper part of 
the rear cover forms a slope declining away from the gap 
with respect to a horizontal plane. 

According to the tool changer of the present invention, 
chips produced during workpiece machining and a cutting 
fluid used in the machining drop away from the gap between 
the front and rear covers along the inclination of the covers, 
so that they can be prevented from getting into the turret 
through the gap. 
The rear cover may be generally formed in the shape of 

a truncated cone Such that the upper part of the rear cover 
forms the slope declining away from the gap. 
The front cover, like the rear cover, may be generally 

formed in the shape of a truncated cone. 
According to the present invention arranged in this man 

ner, there can be provided a tool changer of a machine tool, 
comprising covers configured to prevent chips and a cutting 
fluid from getting into a turret. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and features of the present 
invention will be obvious from the ensuing description of 
embodiments with reference to the accompanying drawings, 
in which: 

FIG. 1 is a schematic side view showing one embodiment 
of a tool changer according to the present invention, which 
comprises cover means configured to prevent penetration of 
foreign matter into a turret; and 

FIG. 2 is a schematic side view showing an example of a 
prior art tool changer, which comprises cover means con 
figured to prevent penetration of foreign matter into a turret. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

One embodiment of a tool changer according to the 
present invention, comprising cover means configured to 
prevent foreign matter from getting into a turret, will be 
described with reference to FIG. 1. 
The tool changer shown in FIG. 1 differs from the prior 

art tool changer shown in FIG. 2 in the shape of the rear 
cover 62 attached to the turret 6. Specifically, at least an 
upper part of the rear cover 62 forms a slope 66 that declines 
away from a gap 65 between the rear cover 62 and a front 
cover 61 with respect to a horizontal plane. The slope 66 
may be provided on the remaining Surface part as well as on 
the upper part of the rear cover 62. Since the rear cover 62 
shown in FIG. 1 is generally in the shape of a truncated cone, 
at least its upper part forms the slope 66 that declines away 
from the gap 65 between the rear and front covers 62 and 61. 

Since at least the upper part of the rear cover 62 is in the 
form of the slope 66 arranged in this manner, chips produced 
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during workpiece machining and a cutting fluid used in the 
workpiece machining flow down away from the gap 65 
between the front and rear covers 61 and 62 along the slope 
66. Thus, even if the chips and cutting fluid are dropped onto 
the upper part (slope 66) of the rear cover 62 of FIG. 1, the 
direction of inclination of the slope 66 prevents the chips and 
cutting fluid from moving in the direction indicated by arrow 
B in FIG. 2. Consequently, the chips and cutting fluid are 
kept from getting into the gap 65 between the front and rear 
covers 61 and 62, so that they can be prevented from getting 
into the turret 6 and adversely affecting structural parts (not 
shown) therein. 

Although the rear cover 62 of FIG. 1 is formed in the 
shape of a truncated cone, as described above, it may 
alternatively be in the shape of a truncated pyramid. 
Although the ridgeline of the slope 66 at the upper part of the 
is straight, as shown in FIG. 1, it may alternatively be curved 
only if the slope 66 has a partial inclined portion that 
declines away from the gap 65. 

Further, the front cover 61, like the rear cover 62, may be 
provided with a slope 66 that declines away from the gap 65 
between the rear and front covers 62 and 61, at least at its 
upper part. The front cover 61 of FIG. 1, like the rear cover 
62, is formed in the shape of a truncated cone. 

The invention claimed is: 
1. A tool changer for a machine tool, the tool changer 

comprising 
a turret having a plurality of grips each configured to hold 

a respective tool, wherein the turret is configured to 
Swing about a predetermined Swing center, and the 
turret is configured to turn to index a desired tool for 
changing a tool mounted on a spindle of the machine 
tool; 
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4 
a front cover which covers a front surface of the turret that 

is more distal from the spindle of the machine tool than 
is a rear surface of the turret; and 

a rear cover which covers the rear surface of the turret, 
which rear surface is closer to the spindle of the 
machine tool than is the front surface of the turret; 
wherein 

a gap is defined between the front cover and the rear 
cover, and 

each of the front cover and the rear cover forms a slope 
with respect to a horizontal plane, wherein said slopes 
start declining immediately from the gap. Such that 
chips produced during workpiece machining and a 
cutting fluid used in the machining flow down away 
from the gap along the slopes of the covers, thereby 
preventing the chips and cutting fluid from getting into 
the gap. 

2. The tool changer according to claim 1, wherein the 
turret is configured to move between a tool changing posi 
tion and a tool non-changing position when the spindle of 
the machine tool moves in a direction of a Z-axis by a motor. 

3. The tool changer according to claim 2, wherein when 
the turret is positioned at the tool non-changing position, the 
gap exists between the front cover and the rear cover. 

4. The tool changer according to claim 2, wherein an 
upper face of an upper part of each of the covers forms the 
corresponding slope declining away from the gap when the 
turret is positioned at the tool non-changing position. 

5. The tool changer according to claim 1, wherein the rear 
cover has a shape of a truncated cone. 

6. The tool changer according to claim 1, wherein the rear 
cover has a shape including a straight ridgeline. 

7. The tool changer according to claim 1, wherein the rear 
cover is curved. 


