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(57) ABSTRACT 

A cutting machine for cutting a belt-shaped sheet into a 
given shape includes a sheet feeder, a Y-axis Shaft, a 
carriage, a Sub-Shaft, two connecting frames, and an elevat 
ing device. The sheet feeder moves the belt-shaped sheet in 
the X-axis direction. The Y-axis shaft is disposed in the 
Y-axis direction above the cutting Sheet. The carriage 
mounts a cutter on a leading end thereof and is slidably 
disposed on the Y-axis shaft. The sub-shaft is disposed 
parallel to the Y-axis Shaft and penetrates the carriage on the 
leading end Side of the carriage. The connecting frames 
connects and fixes the Y-axis Shaft and the Sub-Shaft to each 
other. The elevating device moves up and down the Sub 
shaft to move the cutter up and down in the Z-axis direction 
with respect to the cutting Sheet. 
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CUTTING MACHINE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a cutting machine 
for cutting a cutting sheet moving in the X-axis direction 
into a given shape using a cutter moving in the Y-axis 
direction and, in particular, to an elevating mechanism 
provided in Such a cutting machine for contacting and 
Separating the cutter with respect to the cutting sheet. 
0003. Further, the present invention relates to a structure 
for arranging an origin detecting Sensor which is used to 
detect the origin of a carriage with a cutter mounted thereon 
in a cutting machine. 
0004 2. Description of the Related Art 
0005 Generally, as a cutting machine for cutting a cutting 
sheet into a given shape, there is known a cutting machine 
in which not only a carriage is moved in the X- and Y-axis 
directions with respect to a Stationary cutting sheet but also 
the carriage is moved in the Z-axis direction to thereby 
contact and Separate a cutter with respect to the cutting 
sheet, whereby the cutting sheet is cut into a given shape. 

0006. However, the above-mentioned cutting machine, in 
which the cutter is moved directly in the X- and Y-axis 
directions, is complicated in Structure as well as requires an 
expensive bearing and troubleSome wire arrangement. Espe 
cially, a mechanism for moving up and down a carriage with 
a cutter in the Z-axis direction requires high accuracy and is 
thereby inevitably complicated in Structure. That is, because 
Such direct-moving mechanism or linear mechanism moves 
the cutter up and down, there is employed a structure that a 
cutter holder itself is guided linearly with respect to the 
carriage. For this reason, a guide for guiding the cutter 
holder is requested to have Such high-accuracy parallelism 
that, when it moves, it is can be prevented against play (in 
the case of insufficient parallelism, when it is used for a long 
period of time, it plays heavily and is thereby worn exces 
Sively); and, therefore, the manufacturing cost of the guide 
is expensive. 

0007 Further, in a related cutting machine when the 
cutting machine cuts out a character or a figure from a 
cutting sheet, the origin of a carriage (cutter) is previously 
detected to thereby control the position of the carriage. In 
Such position control, the amount of movement of the 
carriage up to the then position of the carriage is determined 
with the origin position of the carriage as the Standard to 
thereby control the amount of rotation of a carriage driving 
motor. For this purpose, when the power is turned on, it is 
necessary to detect the origin position of the carriage. In 
order to detect the origin position of the carriage, a Sensor 
lever is disposed on the carriage and also, in order to be able 
to confirm that the carriage has returned to the origin by 
detecting the Sensor lever, there is disposed an origin detect 
ing Sensor on the main body of the cutting machine. 
0008 However, in the above-mentioned cutting machine, 
once the origin is detected, it is not necessary to detect the 
origin unless the power is turned off. Therefore, when the 
cutting machine is put into its normal cutting operation, in 
order to prevent the Sensor lever from interfering (colliding) 
with the origin detecting Sensor, the Start point of movement 

Dec. 13, 2001 

of the carriage must be set at a position which is moved by 
a given amount from the origin, which makes it inevitable to 
Spread the entire width of the cutting machine by an amount 
equivalent to Such space. 

SUMMARY OF THE INVENTION 

0009. The present invention aims at eliminating the draw 
backs found in the above-mentioned conventional cutter 
elevating mechanism. Accordingly, it is a first object of the 
invention to provide a cutter elevating mechanism in a 
cutting machine which is simple in Structure and is able to 
operate with Sufficient accuracy. 

0010 Further, it is a second object of the invention to 
provide a structure for arranging an origin detecting Sensor 
in a cutting machine, which can eliminate the need for 
provision of a Space for relief of a Sensor lever disposed So 
as to detect the origin of a carriage to thereby reduce the size 
of the cutting machine. 

0011. In order to attain the first object, the present inven 
tion provides a cutter elevating mechanism in a cutting 
machine for cutting a belt-shaped cutting sheet moving in 
the X-axis direction into a given shape with a cutter moving 
in the Y- and Z-axis directions. The following are features of 
the present invention. AY-axis Shaft is disposed in the Y-axis 
direction above the cutting sheet. A carriage with a cutter 
mounted on the leading end thereof is disposed on the Y-axis 
shaft in Such a manner that it can be slid along the Y-axis 
shaft. A sub-shaft parallel to the Y-axis shaft is disposed so 
as to penetrate the leading end Side of the carriage. The two 
ends of the Y-axis shaft and the sub-shaft are respectively 
connected and fixed to each other through connecting 
frames, whereby the Sub-Shaft is moved up and down using 
an elevating device to thereby move the cutter up and down 
in the Z-axis direction with respect to the cutting sheet. 

0012 Further, in order to attain the second object, the 
present invention provides a structure for an arrangement of 
an origin detecting Sensor in a cutting machine for cutting a 
belt-shaped cutting sheet moving in the X-axis direction into 
a given shape with a cutter moving in the Y- and Z-axis 
directions. The following are features of the present inven 
tion. AY-axis shaft is disposed in the Y-axis direction above 
the cutting sheet. A carriage with a cutter mounted on the 
leading end thereof is disposed on the Y-axis shaft in Such 
a manner that it can be slid along the Y-axis Shaft in the 
Y-axis direction. A sub-shaft parallel to the Y-axis shaft is 
disposed So as to penetrate the leading end Side of the 
carriage. The two ends of the Y-axis shaft and the sub-shaft 
are respectively connected and fixed to each other through 
connecting frames to thereby form a frame assembly. A 
Sensor lever is disposed on the carriage So as to project in the 
origin direction. On the connecting frames, there is arranged 
an origin detecting Sensor for detecting the Sensor lever 
when the carriage is moved in the origin direction, whereby 
the Sub-Shaft is moved in the vertical direction using an 
elevating device to thereby Swing the frame assembly up and 
down about the Y-axis shaft and move the cutter up and 
down in the Z-axis direction with respect to the cutting 
sheet. The origin detecting Sensor and the carriage can be 
moved in the vertical direction in Synchronization with each 
other. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a perspective view of the main portions 
of a first embodiment of a cutting machine according to the 
invention. 

0.014 FIG. 2 is a longitudinal section view of the cutting 
machine of the first embodiment shown in FIG. 1. 

0015 FIG. 3 is a side view of the cutting machine of the 
first embodiment. 

0016 FIG. 4 is a plan view of the cutting machine of the 
first embodiment. 

0017 FIG. 5 is a perspective view of the main portions 
of a Second embodiment of a cutting machine according to 
the invention. 

0.018 FIG. 6 is a longitudinal section view of the second 
embodiment of the cutting machine. 
0019 FIG. 7 is a side view of the second embodiment of 
the cutting machine. 
0020 FIG. 8 is a plan view of the second embodiment of 
the cutting machine. 
0021 FIG. 9 is a front view of the second embodiment 
of the cutting machine. 
0022 FIG. 10 is a plan view of the cutting machine 
according to the Second embodiment, showing the move 
ment of a carriage in the origin direction. 
0023 FIGS. 11(a) and 11(b) are respectively explanatory 
Views of the relation between the origin detecting Sensor and 
Sensor lever. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0024. The first preferred embodiment of a cutting 
machine according to the present invention will be described 
with reference to the accompanying drawings of FIGS. 1 to 
4. 

0.025 FIG. 1 is a perspective view of the main portions 
of an embodiment of a cutting machine; FIG. 2 is a 
longitudinal section view thereof; FIG. 3 is a side view 
thereof; and FIG. 4 is a plan view thereof. In these drawings, 
reference character 101 designates a machine main body 
which includes two side plates 102 disposed respectively on 
the two sides thereof. Between the two side plates 102, there 
is formed a sheet guide surface 103 the central portion of 
which is formed in an angular shape. Next to the sheet guide 
surface 103, there is disposed a roller holder 104 on which 
there is held a sheet roller 105A with a cutting sheet 105 
wound therearound. In the front and rear portions of the 
roller holder 104, there are disposed a pair of rollers 106 
each so that the roller 105A can be rotated easily. 
0026. On the two sides of the cutting sheet 105, there are 
formed holes 107 at regular intervals. 
0027. On the sheet guide surface 103, there is disposed a 
Y-axis shaft 108. The Y-axis shaft 108 is rotatably supported 
by two bearing holes 109 respectively formed in the side 
plates 102 as well as penetrates the bearing holes 109 and 
projects externally therefrom. The two projecting ends 108a 
of the Y-axis shaft 108 are each formed in a D shape. On the 
downstream side of the Y-axis shaft 8, there is disposed a 
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sub-shaft 110; and, the sub-shaft 110 also penetrates two 
elongated holes 111 formed in the side plates 102 and 
projects externally therefrom. The two ends of the Y-axis 
shaft 108 are respectively connected to the two ends of the 
sub-shaft 110 through connecting frames 112, 113. The 
connecting frames 112, 113 are each formed by bending a 
plate. The connecting frames 112, 113 respectively include 
bent portions 114 formed on the end portions thereof that are 
situated on the side of bearing holes 109 of the Y-axis shaft 
108; and, setscrews 115 are threadedly engaged with the 
connecting frames 112, 113 through the bent portions 114 
and the leading ends of the SetscrewS 115 are engaged with 
plane portions 116 respectively formed in the two end 
portions of the Y-axis shaft 108, thereby being able to 
prevent the connecting frames 112, 113 against play. Also, to 
the other-side ends of the connecting frames 112, 113, there 
are fixed the two ends of the sub-shaft 110, respectively. In 
this manner, the Y-axis shaft 108, Sub-shaft 110 and con 
necting frames 112, 113 are fixed to one another and, as a 
whole, they are formed in a Square-shaped frame assembly 
A1. 

0028) Next, on the Y-axis shaft 108, there is disposed a 
carriage 117 in Such a manner that it is slidable along the 
Y-axis shaft 108. The carriage 117 is engaged with the Y-axis 
shaft 108 through a slide bearing or a slide bush and also, on 
the leading end portion of the carriage 117, there is mounted 
a cutter 119 through a cutter holder 118. The sub-shaft 110 
penetrates the carriage 117, while the carriage 117 can be 
slid along the sub-shaft 110. The carriage 117 is operatively 
connected to a servo motor (not shown) through a wire 120. 
The sub-shaft 110 serves also as a sub-guide which guides 
the carriage 117 to move in the Y-axis direction. 
0029. Also, one end of the sub-shaft 110 is connected 
through an adjust frame 121 to a Solenoid 122, and the 
sub-shaft 110 is also energized by a return spring 123 in such 
a manner that it is normally present on the upper end of the 
elongated hole 111. When the Solenoid 122 is turned on, the 
sub-shaft 110 is allowed to move downward along the 
elongated hole 111. Further, when the Solenoid 122 is turned 
off, the sub-shaft 110 is moved upward by the return spring 
123. That is, the Sub-shaft 110 can be moved up and down 
by an elevating device that consists of the Solenoid 122 and 
return Spring 123 and, with the elevating movement of the 
sub-shaft 110, the carriage 117 can be swung about the 
Y-axis shaft 108, so that the cutter 119 can be moved in the 
Z-axis direction. 

0030) Next, on the two sides of a surface plate 124 which 
forms the Seat guide Surface 103, there are formed openings 
125, and from these openings 125, there are exposed the 
outer peripheral Surfaces of a Sprocket 126 which is disposed 
in the interior portion of the machine main body 101. The 
Sprocket 126 is rotatably Supported on a Support shaft a1, 
and, on the outer peripheral Surfaces 127, there are disposed 
projections 128 which can be engaged with the holes 107 
formed on the two sides of the cutting sheet 105 in such a 
manner that the intervals of the projections 128 are equal to 
those of the holes 107. Inside of the openings 125, there are 
disposed sheet holders 130. The sprocket 126 is operatively 
connected to the servo motor (not shown) in Such a manner 
that the former can be operated Synchronously with the 
latter. 

0031. According to the above structure, according to a 
preset program, the Sprocket 126 is rotated to thereby move 
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the cutting sheet 105 forwardly or backwardly in the X-axis 
direction along the sheet guide surface 103, the carriage 117 
is moved in the Y-axis direction along the Y-axis shaft 108, 
and the sub-shaft 110 is moved up and down by the solenoid 
122 and return spring 123 to thereby move up and down the 
cutter 119 in the Z-axis direction, so that the cutting sheet 
105 can be cut out into a given shape. 

0032. As described above, when the cutter 119 moves up 
and down, not only the sub-shaft 110 moves up and down, 
but also the frame assembly A1 consisting of the sub-shaft 
10, Y-axis shaft 8 and connecting frames 112, 113 is inte 
grally Swung in the vertical direction about the Y-axis shaft 
108. As a result of this, the cutter 119 disposed on the leading 
end portion of the carriage 117 is allowed to move up and 
down in synchronization with the frame assembly A1. Since 
the connecting frames 112, 113 are respectively fixed to the 
Y-axis shaft 108 and sub-shaft 110, the frame assembly A1 
is allowed to operate as a Strong integral body. Due to this, 
when one side of the sub-shaft 110 is swung in the vertical 
direction, the other side of the Sub-shaft 110 can be also 
Swung in the Vertical direction by the same amount. There 
fore, the elevating device for moving up and down the cutter 
119 may be disposed only on one end of the sub-shaft 110. 
Even if the Structure of the elevating device is simple, it can 
operate with Sufficient accuracy. The elevating device is not 
limited to the Solenoid and return Spring but, of course, an 
actuator Such as a moving coil or a motor can also be used. 

0.033 Also, since the Y-axis shaft 108 can be used as a 
support shaft for moving the cutter 119 in the Z-axis 
direction, the elevating mechanism for moving up and down 
the cutter 119 can be simplified in structure as well as can be 
manufactured at a low cost. 

0034) Next, the second preferred embodiment of a cutting 
machine according to the present invention will be described 
with reference to the accompanying drawings of FIGS. 5 to 
11(b). 
0035 FIG. 5 is a perspective view of the main portions 
of a second embodiment of a cutting machine, FIG. 6 is a 
longitudinal section view of the cutting machine, FIG. 7 is 
a side view thereof, and FIG. 8 is a plan view thereof. In 
these drawings, reference character 201 designates a 
machine main body. Between the two side plates 202a, 202b 
of the machine main body 201, there is interposed a sheet 
guide surface 203, the central portion of which is formed in 
an angular shape, next to the sheet guide Surface 203, there 
is disposed a roller holder 204 and, on the roller holder 204, 
there is placed a cutting sheet 205 which is wound in a roller 
shape. On the front and rear sides of the roller holder 204, 
there are disposed a pair of rollers 206 so as to be able to 
facilitate the rotation of the roll-shaped cutting sheet 5. 

0036. On the two sides of the cutting sheet 205, there are 
formed holes 207 at regular intervals respectively. 
0037. On the upper side of the sheet guide surface 203, 
there is disposed a Y-axis shaft 208. The Y-axis shaft 208 is 
rotatably supported on the bearings 209a, 209b of the right 
and left side plates 202a, 202b, while the two ends 208a of 
the Y-axis shaft 208 respectively penetrating their associated 
bearings 209a, 209b and projecting outwardly on the side 
plates 202a, 202b are each formed so as to have a D-shaped 
section. On the downstream side with respect to the Y-axis 
shaft 208, there is disposed a sub-shaft 210 which also 
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penetrates elongated holes 211 respectively formed in their 
associated side plates 202a, 202b and projects outwardly 
from the side plates 202a, 202b. The two ends of the Y-axis 
shaft 208 and Sub-shaft 210 are connected to each other 
through connecting frames 212, 213. 
0038. The connecting frames 212, 213 are respectively 
formed by bending a plate, and setscrews 215 are threadedly 
engaged with their associated connecting frames 212, 213 
from the bent portions 214 of the end portions of the 
connecting frames 212, 213 on the sides of bearings 209a, 
209b of the Y-axis shaft 208, while the leading ends of the 
SetScrewS 215 are respectively engaged with plane portions 
216 respectively formed in the two end portions of the 
Y-axis shaft 208 to thereby prevent the Y-axis shaft 208 
against play. To the other ends of the connecting frames 212, 
213, there are fixed the two ends of the Sub-shaft 210, 
respectively. In this manner, the Y-axis shaft 208, Sub-shaft 
210 and connecting frames 212,213 are fixed to one another, 
thereby forming a Square frame assembly A2 as a whole. 
0039) Next, on the Y-axis shaft 208, there is disposed a 
carriage 217 in Such a manner that it can be slid along the 
Y-axis shaft 208. The carriage 217 is engaged with the 
Y-axis shaft 208 through a slide bearing or a slide bush. On 
the leading end portion of the carriage 217, there is mounted 
a cutter 219 through a cutter holder 218. The sub-shaft 210 
penetrates the carriage 217, while the carriage 217 can be 
slid along the sub-shaft 210. The carriage 217 is operatively 
connected to a servo motor (not shown) through a wire 220. 
The sub-shaft 210 serves also as a sub-guide which guides 
the carriage 217 to move in the Y-axis direction. 
0040. One end of the sub-shaft 210 is connected through 
an adjust frame 221 to a solenoid 222, while the sub-shaft 
210 is energized by a return Spring 223 in Such a manner that 
it is normally present on the upper ends of the elongated 
holes 211. When the Solenoid 222 is turned on, the Sub-shaft 
210 can be moved down along the elongated holes 211, and 
when the Solenoid 222 is turned off, the Sub-shaft 210 can be 
moved upward by the return spring 223. That is, the Sub 
shaft 210 can be moved in the vertical direction by an 
elevating device which consists of the Solenoid 222 and the 
return spring 223 and, with the vertical movement of the 
sub-shaft 210, the carriage 217 can be swung about the 
Y-axis shaft 208 in the vertical direction (Z-axis direction). 
When the carriage 217 is Swung downward, the cutting edge 
of the cutter 219 is contacted with the cutting sheet 205 set 
on the sheet guide surface 203 to thereby be able to cut the 
cutting sheet 205. 
0041) Next, on the two sides of a surface plate 224 which 
forms the sheet guide Surface 203, there are formed openings 
225, respectively. From the openings 225, there are exposed 
the outer peripheral Surfaces 227 of a sprocket 226 which is 
disposed in the interior portion of the machine main body 
2O1. 

0042. The sprocket 226 is rotatably supported on a Sup 
port shaft 228, and, on the outer peripheral surface 227 of the 
Sprocket 226, there are disposed projections 229 which can 
be respectively engaged with their associated holes 207 
formed on the two sides of the cutting sheet 205 in such a 
manner that the intervals of the projections 229 are equal to 
those of the holes 207. 

0043. Inside of the openings 225, there is disposed a sheet 
holder 230. The sprocket 226 is operatively connected to a 
Servo motor (not shown). 
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0044. On the left side portion of the carriage 217, there is 
mounted a plate-shaped Sensor lever 235 in Such a manner 
that it projects in the origin direction (that is, toward the Side 
of the side frame 202a). On the connecting frame 212, there 
is fixed an origin detecting sensor 236 by screws 237. The 
origin detecting Sensor 236 is composed of a transmission 
type photointerrupter and includes a light emitting Section 
236a and a light receiving section 236b. When the leading 
end portion of the Sensor lever 235 moves into a slit formed 
between the light emitting Section 236a and light receiving 
section 236b to thereby cut off the incident light to the light 
receiving Section 236b, a control Section (not shown) is able 
to judge that the carriage 217 has reached its origin position. 
In the side frame 202a, there is formed a vertically long 
opening 238 So that the leading end portion of the Sensor 
lever 235 is able to penetrate the side frame 202a regardless 
of the vertical position of the carriage 217. 
0.045 According to the above structure, when the power 
is turned on, the carriage 217 moves along the Y-axis shaft 
208 toward the side of the side frame 202a (origin side) in 
order to detect the origin position of the carriage 217 
according to a control program. As shown in FIG. 10, when 
the leading end portion of the Sensor lever 235 passes 
through the opening 238 of the side frame 202a and moves 
into the slit formed between the light emitting section 236a 
and light receiving section 236b of the photointerrupter 236 
to thereby cut off the incident light to the light receiving part 
236b, the control section confirms that the carriage 217 has 
reached the origin, and thus the control Section controls the 
amount of movement of the carriage 217 in the Y-axis 
direction with the origin as the Standard. 
0046) Once the origin is detected, unless the power is 
turned off, even if the sensor lever 235 moves into the slit of 
the photointerrupter 236 to thereby cut off the incident light 
to the light receiving Section 236b, the control Section is 
prevented from updating the origin. 
0047. If the cutting machine is put into an actual cutting 
operation, while moving the cutting sheet 205 in the X-axis 
direction and the carriage 217 in the Y-axis direction, the 
sub-shaft 217 is moved in the vertical direction using the 
Solenoid 222 and return Spring 223 to move the cutter up and 
down in the Z-axis direction, thereby being able to cut the 
cutting sheet 205 into a given shape. 

0.048. In this operation, while the cutter 219 remains held 
at the lowered position (that is, while the cutter 219 is cutting 
the cutting sheet 205), the carriage 217 can move in the 
Y-axis direction toward the side frame 202a, and the sensor 
lever 235 can penetrate the opening 238 of the side frame 
202a and can moves to an upper position without interfering 
(colliding) with the photointerrupter 236. This is because the 
photointerrupter 236 is fixed on the connecting frame 212, 
is and the upper and lower positions of the photointerrupter 
236 are moved in synchronization with the vertical move 
ment of the carriage 217. Therefore, the leading end of the 
Sensor lever 235 can always maintain a State in which it is 
able to move into the slit of the photointerrupter 236 (see 
FIGS. 11 (a) and 11(b)). 
0049. As described above, since the carriage 217 and 
origin detecting Sensor (photointerrupter) 236 are arranged 
on the frame assembly A2, the vertical movements of the 
carriage 217 and photointerrupter 236 are always Synchro 
nized with each other. Therefore, even if the cutting edge of 
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the cutter has moved to the full extent of the effective width 
(the space between the holes 207 of both sides) of the cutting 
sheet 205 and, as shown in FIG. 10, the sensor lever 235 has 
moved through the side frame 202a, the leading end of the 
sensor lever 235 is always allowed to move into the slit 
between the light emitting part 236a and light receiving part 
236b without interfering with the photointerrupter 236. 
Therefore, there is eliminated the need for provision of the 
space for relief of the sensor lever 235 between the side 
frame 202a and carriage 217 when the carriage 217 moves 
to the origin direction Side, which makes it possible to 
reduce the breadth of the machine main body and reduce the 
Size of the cutting machine. 
0050. According to the invention, since there is elimi 
nated the need for providing a Space for relief of a Sensor 
lever to detect the origin of a carriage, there can be provided 
a structure for an arrangement of an origin detecting Sensor 
which makes it possible to reduce the size of a cutting 
machine. 

0051 While only certain embodiments of the invention 
have been Specifically described herein, it will be apparent 
that numerous modifications may be made thereto without 
departing from the Spirit and Scope of the invention. 
What is claimed is: 

1. A cutting machine for cutting a belt-shaped sheet into 
a given shape, comprising: 

a sheet feeder for moving the belt-shaped sheet in the 
X-axis direction; 

a Y-axis shaft disposed in the Y-axis direction above the 
cutting sheet; 

a carriage mounting a cutter on a leading end thereof and 
slidably disposed on said Y-axis shaft; 

a Sub-shaft parallel to Said Y-axis Shaft and penetrating 
Said carriage on the leading end Side of Said carriage; 

two connecting frames forming a frame assembly by 
connecting and fixing Said Y-axis shaft and Said Sub 
shaft to each other at each end of Said Y-axis shaft and 
Said Sub-shaft; and 

an elevating device for moving up and down Said Sub 
shaft to move the frame assembly up and down about 
Said Y-axis Shaft and to move the cutter up and down 
in the Z-axis direction with respect to the cutting sheet. 

2. The cutting machine according to claim 1, wherein Said 
elevating device comprises: 

a Solenoid connected to an end of Said Sub-Shaft; and 
a return Spring energizing Said Sub-shaft upward in the 

Z-axis direction, 
wherein, when Said Solenoid is turned on, Said Sub-Shaft 

is allowed to move downward, and 
wherein, when Said Solenoid is turned off, Said Sub-Shaft 

is moved upward by Said return Spring. 
3. The cutting machine according to claim 1, wherein Said 

carriage further comprises a Sensor lever projecting in a 
direction of an origin of Said carriage, and 

Said cutting machine further comprising: 
an origin detecting Sensor for detecting the Sensor lever of 

Said carriage when Said carriage is moved in the 
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direction of the origin, Said origin detecting Sensor 
disposed on one of Said connecting frames, 

wherein Said origin detecting Sensor and Said carriage are 
movable in the Z-axis direction in Synchronization with 
each other. 

4. The cutting machine according to claim 3, wherein Said 
elevating device comprises: 

a Solenoid connected to an end of Said Sub-Shaft; and 
a return Spring energizing Said Sub-shaft upward in the 

Z-axis direction, 
wherein, when Said Solenoid is turned on, Said Sub-Shaft 

is allowed to move downward, and 
wherein, when Said Solenoid is turned off, Said Sub-Shaft 

is moved upward by Said return Spring. 
5. The cutting machine according to claim 3, wherein Said 

origin detecting Sensor is a photointerrupter including a light 
emitting Section and a light receiving Section. 

6. A cutter elevating mechanism in a cutting machine for 
cutting a belt-shaped sheet moving in the X-axis direction 
into a given shape with a cutter moving in the Y- and Z-axis 
directions, Said cutter elevating mechanism comprising: 

a Y-axis shaft disposed in the Y-axis direction above the 
cutting sheet; 

a carriage mounting a cutter on a leading end thereof and 
slidably disposed on said Y-axis shaft; 

a Sub-Shaft parallel to Said Y-axis Shaft and penetrating 
Said carriage on the leading end Side of Said carriage; 

two connecting frames, each of Said connecting frames 
connecting and fixing Said Y-axis shaft and Said Sub 
shaft to each other at each end of Said Y-axis shaft and 
Said Sub-Shaft; and 
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an elevating device for moving up and down Said Sub 
shaft to move the cutter up and down in the Z-axis 
direction with respect to the cutting sheet. 

7. A structure for an arrangement of an origin detecting 
Sensor in a cutting machine for cutting a belt-shaped sheet 
moving in the X-axis direction into a given shape with a 
cutter moving in the Y- and Z-axis directions, Said structure 
comprising: 

a Y-axis shaft disposed in the Y-axis direction above the 
cutting sheet; 

a carriage mounting a cutter on a leading end thereof and 
including a Sensor lever projecting in a direction of an 
origin of Said carriage, Said carriage slidably disposed 
on said Y-axis shaft; 

a Sub-shaft parallel to Said Y-axis Shaft and penetrating 
Said carriage on the leading end Side of Said carriage; 

two connecting frames forming a frame assembly by 
connecting and fixing Said Y-axis shaft and Said Sub 
shaft to each other at each end of Said Y-axis shaft and 
Said Sub-shaft; 

an origin detecting Sensor for detecting the Sensor lever of 
Said carriage when Said carriage is moved in the 
direction of the origin, Said origin detecting Sensor 
disposed on one of Said connecting frames, and 

an elevating device for moving up and down Said Sub 
shaft to move the frame assembly up and down about 
Said Y-axis Shaft and to move the cutter up and down 
in the Z-axis direction with respect to the cutting sheet, 

wherein Said origin detecting Sensor and Said carriage are 
movable in the Z-axis direction in Synchronization with 
each other. 


