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(67)  The presentinvention relates to a die cutter sup-
ply system, which includes a die cutter storage rack and
a drive device disposed within a frame. Die cutters are
stacked up and down in different layers in the storage
rack. Guide columns are respectively disposed at four
corners of the frame. Guide sleeves slidable cooperating
with the guide columns are disposed on the storage rack.
The drive device drives the storage rack to move up and
down along the guide columns. The drive device includes
synchronous belts disposed at the right and left sides of
the frame, and each synchronous belt is provided with a
cutter rack fixing plate, one end of which is fixed to the
synchronous belt and the other end is fixed to the storage
rack at this side. The two synchronous belts drive the
storage rack to move up and down through respective
cutter rack fixing plates at the same time. The present
invention further provides a high-speed smart cutting and
processing center using the system. In the present in-
vention, with the synchronous belt structure, the drive
structure is simplified and the device volume is effective
reduced. Thus, the repeatability of the up and down mov-
ing position of the die cutter storage rack is improved,
thereby ensuring good device stability.
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Description
TECHNICAL FIELD

[0001] The present invention relates to the technical
field of automatic cutting machines, and in particular to
adie cutter supply system and a high-speed smart cutting
and processing center using the system.

BACKGROUND

[0002] The die cutters of the existing cutting machines
are usually fixed mounted on the heads of the cutting
machines and the die cutters need to be replaced man-
ually each time the die cutters are to be changed to an-
other model. This requires huge workload as well as po-
sition and angle debugging following each change of the
die cutters, leading to much time wastes and low produc-
tion efficiency as well as uncontrolled quality. Although
some cutting machines adopt automatic die cutter
change technology, these cutting machines are complex
in structure, large in volume, huge in land occupation
area, high in failure rate and poor in running stability.

SUMMARY
TECHNICAL PROBLEMS

[0003] In order to address the above technical prob-
lems, the present invention provides a die cutter supply
system and a high-speed smart cutting and processing
center using the system, which feature simple structure,
small volume and good stability.

SOLUTIONS TO THE PROBLEMS

[0004] The presentinvention is achieve by providing a
die cutter supply system, which includes a frame and a
die cutter storage rack and a drive device disposed within
the frame. An exit-entry portion for die cutters to enter
and exit the storage rack is disposed at back and front
sides of the frame respectively. A plurality of die cutters
are stacked up and down in different layers in the storage
rack. Guide columns are respectively disposed at four
corners of the frame, and guide sleeves slidable coop-
erating with the guide columns are disposed on the stor-
age rack. The drive device drives the storage rack up
and down along the guide columns. The drive device
includes a motor gear box provided with a dual-output
shaft, driving belt wheels, a driven shaft, driven bearings,
driven belt wheels and synchronous belts. The motor
gear box is disposed on the top of the frame. Two driving
belt wheels are respectively disposed on both ends of
the output shaft. Two driven bearings are fixed at a lower
portion of the frame and located below the storage rack.
The driven shaft is penetrated through the two driven
bearings, and the driven belt wheels are disposed on
both ends of the driven shaft. The driving belt wheels
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drive the driven belt wheels to rotate by the synchronous
belts. A synchronous belt is disposed on left and right
sides of the frame respectively, and each synchronous
belt is provided with a cutter rack fixing plate. One end
of the cutter rack fixing plate is fixed on the synchronous
belt, and the other end is fixed on the storage rack at this
side.

[0005] Furthermore, a plurality of sideways for placing
die cutters are disposed up and down at right and left
sides of the storage rack respectively. A die cutter locking
device for positioning a die cutter in a slideway is dis-
posed at the right side of the storage rack. The die cutter
locking device includes a locking cylinder, a locking op-
eration rod, locking bearings, driving rods, locking rods,
locking rod rotary shafts, and a rotary shaft fixing rod.
The locking cylinder is fixed on an upper portion of the
storage rack, and the locking operation rod is fixedly con-
nected with an output shaft of the locking cylinder. The
locking operation rod is penetrated through two locking
bearings, and the two locking bearings are fixed on the
storage rack and respectively located at both ends of the
locking operation rod. The locking operation rod is slid
up and down along the locking bearings under the drive
of the locking cylinder. The rotary shaft fixing rod is fixed
at a side of the storage rack, and the rotary shaft fixing
rod is provided with a plurality of avoiding holes corre-
sponding to a placement position of each layer of die
cutter. The driving rods, the locking rods and the locking
rod rotary shafts are respectively disposed at a side of
the placement position of each layer of die cutter by sets.
The locking rods are provided with a waist-shaped hole,
a rotary shaft hole, and an arc-shaped portion. The lock-
ing rod rotary shafts are penetrated through the rotary
shaft fixing rod and the rotary shaft holes of the locking
rods to movably connect the locking rods in the avoiding
holes of the locking rods. One end of the driving rods is
fixed on the locking rods, and the other end is movably
inserted into the waist-shaped holes of the locking rods.
The arc-shaped portions of the locking rods are fitted into
limiting grooves of side edges of the die cutters. The lock-
ing operation rod slides up and down and thus drives the
locking rods to rotate around the locking rod rotary shafts
through the driving rods.

[0006] Furthermore, a roller is disposed at a sidewall
of each slideway 7.

[0007] Furthermore, the locking operation rod is pro-
vided with a contact block, and an upper travel switch
and a lower travel switch cooperating with the contact
block are respectively disposed on the frame.

[0008] Furthermore, a cutter rack support column is
disposed at the bottom of the storage rack, and a cutter
rack limiting column is disposed on the top of the frame 1.
[0009] Furthermore, a stop switch triggered by the stor-
age rack is disposed on the frame.

[0010] The presentinvention is achieved by providing
a high-speed smart cutting and processing center. The
high-speed smart cutting and processing center uses the
above die cutter supply system.
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BENEFICIAL EFFECTS OF THE PRESENT INVEN-
TION

[0011] Compared with the prior arts, in the die cuter
supply system and the high-speed smart cutting and
processing center using the system in the present inven-
tion, the die cutter supply system includes a die cutter
storage rack and a drive device disposed within the
frame; the die cutters are stacked up and down in different
layers in the storage rack; the guide columns are respec-
tively disposed at four corners of the frame; guide sleeves
slidable cooperating with the guide columns are disposed
on the storage rack; the drive device drives the storage
rack to move up and down along the guide columns; the
drive device includes synchronous belts disposed at the
right and left sides of the frame, and each synchronous
belt is provided with a cutter rack fixing plate, one end of
which is fixed to the synchronous belt and the other end
is fixed to the storage rack at this side; the two synchro-
nous belts drive the storage rack to move up and down
through respective cutter rack fixing plates at the same
time. With the synchronous belt structure, the drive struc-
ture is simplified, and the device volume is effectively
reduced, and further the repeatability of the up and down
moving position of the die cutter storage rackisimproved,
thereby ensuring good device stability. On the other
hand, the present invention facilitates change of die cut-
ters, which not only shortens the change time but also
increases the working efficiency. Further, accurate posi-
tioning can be achieved so as to improve the cutting ac-
curacy of the high-speed smart cutting and processing
center.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1 is a front view of a preferred embodiment of
a die cutter supply system in the present invention.

FIG. 2is a stereoscopic schematic diagram of FIG. 1.

FIG. 3 is a stereoscopic schematic diagram of FIG.
2 from another perspective.

FIG. 4 is a partially-enlarged view of an M part in
FIG. 2.

FIG. 5 is a stereoscopic schematic diagram of a die
cutter in FIG. 2.

FIG. 6 is a stereoscopic schematic diagram of a lock-
ing rod in FIG. 2.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0013] In order to make the technical problems, the
technical solutions and the beneficial effects clearer and
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more intelligible, the presentinvention will be further elab-
orated in combination with accompanying drawings and
specific embodiments. It should be understood that the
specific embodiments described herein are used only to
explain the presentinvention rather than limit the present
invention.

[0014] By referring FIGS. 1 to 4 at the same time, a
preferred embodiment of a die cutter supply system of
the present invention includes a frame 1 and a die cutter
storage rack 2 and a drive device 3 disposed within the
frame 1.

[0015] An exit-entry portion 4 for die cutters A to enter
and exit the storage rack 2 isdisposed at back and front
sides of the frame 1 respectively. The exit-entry portion
4 at one side is used to connect with a high-speed smart
cutting and processing center to provide a desired die
cutter A for the high-speed smart cutting and processing
center. The exit-entry portion 4 at the other side is used
to change and sequentially configure the die cutters A in
the frame 1. A plurality of die cutters A are stacked up
and down in different layers in the storage rack 2. Guide
columns 5 are respectively disposed at four corners of
the frame 1. Guide sleeves 6 slidably cooperating with
the guide columns 5 are disposed on the storage rack 2.
The drive device 3 drives the storage rack 2 up and down
along the guide columns 5.

[0016] The drive device includes a motor gear box 31
provided with a dual output shaft, driving belt wheels 32,
a driven shaft 33, driven bearings 34, driven belt wheels
35 and synchronous belts 36. The motor gear box 31 is
disposed on the top of the frame 1. Two driving belt
wheels 32 are respectively disposed on both ends of the
output shaft. Two driven bearings 34 are fixed at a lower
portion of the frame 1 and located below the storage rack
2. The driven shaft 33 is penetrated through the two driv-
en bearings 34, and the driven belt wheels 35 are dis-
posed on both ends of the driven shaft 33. The driving
belt wheels 32 drive the driven belt wheels 35 to rotate
by the synchronous belts 36. A synchronous belt 36 is
disposed on left and right sides of the frame 1 respec-
tively, and each synchronous belt 36 is provided with a
cutter rack fixing plate 37, one end of the cutter rack fixing
plate 37 is fixed on the synchronous belt 36, and the other
end is fixed on the storage rack 2 at this side. The two
synchronous belts 36 drive the storage rack 2 to move
up and down along the guide columns 5 through respec-
tive cutter rack fixing plates 37 at the same time. With
the synchronous belt technology, the structure of the
drive device 3 is simplified and the repeatability of the up
and down moving position of the storage rack 2 is im-
proved, thereby increasing the running stability.

[0017] A plurality of slideways 7 for placing the die cut-
ters A are disposed at the left and right sides of the stor-
age rack 2 respectively and a die cutter locking device 8
for positioning the die cutters A in the slideways 7 is dis-
posed at the right side of the storage rack 2.

[0018] The die cutter locking device 8 includes a lock-
ing cylinder 81, a locking operation rod 82, locking bear-
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ings 83, driving rods 84, locking rods 85, locking rod ro-
tary shafts 86, and a rotary shaft fixing rod 87. The locking
cylinder 81, the locking bearing 83, and the rotary shaft
fixing rod 87 are respectively fixed to the storage rack 2.
[0019] Thelocking cylinder 81 is fixed on an upper por-
tion of the storage rack 2, and the locking operation rod
82 s fixedly connected with an output shaft of the locking
cylinder 81. The locking operation rod 82 is penetrated
through two locking bearings 83 which are fixed on the
storage rack 2 and respectively located both ends of the
locking operation rod 82. The locking operation rod 82 is
slid up and down along the locking bearings 83 under
the drive of the locking cylinder 81. The rotary shaft fixing
rod 87 is fixed at a side of the storage rack 2, and the
rotary shaft fixing rod 87 is provided with a plurality of
avoiding holes 871 each corresponding to a placement
position of the each layer of die cutter A.

[0020] The driving rods 84, the locking rods 85 and the
locking rod rotary shafts 86 are disposed at a side of the
placement position of each layer of die cutter A respec-
tively by sets. As shown in FIG. 6, the locking rod is pro-
vided with a waist-shaped hole 851, a rotary shaft hole
852 and an arc-shaped portion 853 respectively, where
the waist-shaped hole 851 and the arc-shaped portion
853 are located at both sides of the rotary shaft hole 852.
The locking rod rotary shafts 86 are penetrated through
the rotary shaft fixing rod 87 and the rotary shaft holes
852 of the locking rods 85 to movably connect the locking
rods 85 in the locking rod avoiding holes 871 such that
the locking rods 85 can rotate around the locking rod
rotary shafts 86. One end of the driving rods 84 is fixed
on the locking rods 85, and the other end is movable
inserted into the waist-shaped holes of the locking rods
85. The arc-shaped portions 853 of the locking rods 85
are fitted into limiting grooves B of side edges of the die
cutters A, as shown in FIG. 5.

[0021] Thelockingoperationrod 82 slides up and down
and thus drives the locking rods 85 to rotate around the
locking rod rotary shafts 86 through the driving rods 84,
such that the arc-shaped portions 853 of the locking rods
85 are fitted into the limiting grooves B of the die cutters
A so as to lock up the die cutters A, or the arc-shaped
portions 853 of the locking rods 85 are released from the
limiting grooves B of the die cutters A so as to unlock the
die cutters A.

[0022] The locking operation rod 82 is provided with a
contact block 88, and an upper travel switch 10 and a
lower travel switch 11 cooperating with the contact block
88 are respectively disposed on the frame 1. The contact
block 88 moves up and down along with the locking op-
eration rod 82 to trigger the upper travel switch 10 and
the lower travel switch 11 respectively so as to limit the
upper and lower positions for the movement of the locking
operation rod 82, thereby improving the operation safety
of the die cutter locking device 8.

[0023] With the locking cylinder 81 as power, the re-
sponse time of the die cutter locking device 8 can be
shortened and the working efficiency of the die cutter
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supply system can be improved.

[0024] Arroller 9is disposed at a sidewall of each slide-
way 7. The rollers 9 are located above the die cutters A
and close to the exit-entry portion 4 at the back of the
frame 1, so as to achieve limiting and guiding effect when
the die cutters A are guided into or out of the storage rack
2. A cutter rack support column 12 is disposed at the
bottom of the storage rack 2 and fixed on the frame 1. A
cutter rack limiting column 13 is disposed on the top of
the frame 1. In this embodiment, four cutter rack support
columns 12 are disposed correspondingly at four corners
of the bottom of the storage rack 2, and four cutter rack
limiting columns 13 are disposed correspondingly at four
corners of the top of the frame 1. In this way, the safety
and stability of the storage rack 2 can be improved.
[0025] A stop switch 14 triggered by the storage rack
2 is disposed on the frame 1. The stop switch 14 is used
to limit a descending position of the storage rack 2, there-
by improving the movement safety and stability of the
storage rack 2.

EMBODIMENTS OF THE PRESENT INVENTION

[0026] The presentinvention is achieved by providing
a high-speed smart cutting and processing center. The
high-speed smart cutting and processing center uses the
above die cutter supply system. The die cutter supply
system can automatically provide the die cutters A de-
sired for cutting operation to the high-speed smart cutting
and processing center.

[0027] The above descriptions are made only to pre-
ferred embodiments of the present invention and are not
used to limit the present invention. Any modifications,
equivalent replacements and improvements and the like
made within the spirit and principle of the present inven-
tion all shall be encompassed in the scope of protection
of the present invention.

Claims

1. Adie cutter supply system, comprising: a frame and
adie cutter storage rack and a drive device disposed
within the frame, wherein an exit-entry portion for die
cutters to enter and exit the storage rack are dis-
posed at back and front sides of the frame respec-
tively, a plurality of die cutters are stacked up and
down in different layers in the storage rack, guide
columns are respectively disposed at four corners
of the frame, guide sleeves slidably cooperating with
the guide columns are disposed on the storage rack,
and the drive device drives the storage rack up and
down along the guide columns; the drive device com-
prises a motor gear box provided with a dual output
shaft, driving belt wheels, a driven shaft, driven bear-
ings, driven belt wheels and synchronous belts, the
motor gear box is disposed on the top of the frame,
two driving belt wheels are respectively disposed on
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both ends of the output shaft, two driven bearings
are fixed at a lower portion of the frame and located
below the storage rack, the driven shaftis penetrated
through the two driven bearings, the driven belt
wheels are disposed on both ends of the driven shaft,
the driving belt wheels drive the driven belt wheels
to rotate by the synchronous belts, a synchronous
belt is disposed on left and right sides of the frame
respectively, each synchronous belt is provided with
a cutter rack fixing plate, one end of the cutter rack
fixing plate is fixed on the synchronous belt, and the
other end is fixed on the storage rack at this side.

The die cutter supply system of claim 1, wherein a
plurality of sideways for placing die cutters are dis-
posed up and down at right and left sides of the stor-
age rack respectively, a die cutter locking device for
positioning a die cutter in a slideway is disposed at
the right side of the storage rack, the die cutter lock-
ing device comprises a locking cylinder, a locking
operation rod, locking bearings, driving rods, locking
rods, locking rod rotary shafts, and rotary shaft fixing
rods, the locking cylinder is fixed on an upper portion
of the storage rack, the locking operation rod is fix-
edly connected with an output shaft of the locking
cylinder, the locking operation rod is penetrated
through two locking bearings, the two locking bear-
ings are fixed on the storage rack and respectively
located at both ends of the locking operation rod, the
locking operation rod is slid up and down along the
locking bearings under the drive of the locking cyl-
inder, the rotary shaft fixing rod is fixed at a side of
the storage rack, the rotary shaft fixing rod is provid-
ed with a plurality of avoiding holes corresponding
to a placement position of each layer of die cutter,
the driving rods, the locking rods and the locking rod
rotary shafts are respectively disposed at a side of
the placement position of each layer of die cutter by
sets, the locking rods are provided with a waist-
shaped hole, a rotary shaft hole, and an arc-shaped
portion, the locking rod rotary shafts are penetrated
through the rotary shaft fixing rod and the rotary shaft
holes of the locking rods to movably connect the lock-
ing rods in the avoiding hole of the locking rods, one
end of the driving rods is fixed on the locking rods,
the other end is movably inserted into the waist-
shaped holes of the locking rods, the arc-shaped por-
tion of the locking rods is fitted into limiting grooves
of side edges of the die cutters and the locking op-
eration rod slides up and down and thus drives the
locking rods to rotate around the locking rod rotary
shafts through the driving rods.

The die cutter supply system of claim 2, wherein a
roller is disposed at a sidewall of each slideway.

The die cutter supply system of claim 2, wherein the
locking operation rod is provided with a contact
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block, and an upper travel switch and a lower travel
switch cooperating with the contact block are respec-
tively disposed on the frame.

The die cutter supply system of claim 1, wherein a
cutter rack support column is disposed at the bottom
of the storage rack, and a cutter rack limiting column
is disposed on the top of the frame.

The die cutter supply system of claim 1, wherein a
stop switch triggered by the storage rack is disposed
on the frame.

A high-speed smart cutting and processing center,
using the die cutter supply system of any one of
claims 1 to 5.
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