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(57) ABSTRACT

Provided are an automatic continuous image engraving
device capable of decreasing in size of an installing space of
the device. The device comprises an unengraved medium
accommodating part, an engraved medium accommodating
part, a medium dispenser, a medium positioning and con-
veying part, and an image engraving part, wherein the
medium dispenser releases the unengraved card-shaped
engraving medium to cause the same to be succeeded at the
succeeding position, the medium positioning and conveying
part returns the engraved card-shaped engraving medium
after image engraving from the engraving position to the
succeeding position, and the medium dispenser adsorbs the
engraved card-shaped engraving medium at the succeeding
position, moves the same upward, travels above the
engraved medium accommodating part, and releases the
engraved card-shaped engraving medium to be accommo-
dated.
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AUTOMATIC CONTINUOUS IMAGE
ENGRAVING DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to an automatic con-
tinuous image engraving device to perform image engrav-
ings on card-shaped engraving media.

BACKGROUND OF THE INVENTION

[0002] Conventionally, devices of engraving an image on
a magnetic card or synthetic paper were proposed as Patent
literatures 1-3. Each device has a single function to conduct
an engraving only and cannot conduct automatic continuous
image engravings.

[0003] Contrary, the applicant proposed an automatic con-
tinuous image engraving device of Patent literature 4.
[0004] The automatic continuous image engraving device
performs image engravings on cards such as credit cards and
is provided with a card magazine, a card dispenser, a
read/write unit, a card positioning part, a card mounting
table, a card conveying part, an image engraving part, a card
accommodating magazine, and a card conveying robot.
[0005] The card magazine is capable of accommodating a
plurality of rectangular cards that allow read/write of data,
and the card dispenser sequentially sends out cards accom-
modated in the card magazine a card long direction.
[0006] The read/write unit receives, in the sending-out
direction, the card sent out from the card dispenser, conducts
data reading or writing, and sends out the card in the card
long direction.

[0007] The card positioning part receives and positions, in
the sending-out direction, the card sent out from the read/
write unit.

[0008] The card mounting table is a part to which the card
is mounted by movement in a card short direction after the
positioning on the card positioning part, and the card con-
veying part conveys the card mounted on the card mounting
table in the card long direction between a mounting position
and an image engraving position.

[0009] The image engraving part performs image engrav-
ings using an engraving stylus according to image signals
from a controlling part to the cards conveyed to the image
engraving position with the card conveying part.

[0010] The card accommodating magazine receives and
accommodates the engraved cards, which are conveyed back
to the mounting position after the image engravings at the
image engraving part, by movement in the card short direc-
tion.

[0011] The card conveying robot linearly transfers the
cards in the card short direction from the card positioning
part to the card mounting table and from the card mounting
table to the card accommodating magazine.

[0012] Accordingly, the image engravings to the cards are
continuously and automatically performed.

[0013] The conventional automatic continuous image
engraving device, however, causes a transfer path in a plane
to be elongated and the device to increase in size.

[0014] PATENT LITERATURE 1: JP 1101-115676 A
[0015] PATENT LITERATURE 2: JP H05-24394 A
[0016] PATENT LITERATURE 3: JP S63-201762 U
[0017] PATENT LITERATURE 4: JP 4516669 B
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SUMMARY OF THE INVENTION

[0018] A problem to be solved is that a transfer path in a
plane is long and increases in size of an installing space of
a device.

[0019] The present invention provides an automatic con-
tinuous image engraving device, capable of decreasing in
size of an installing space of the device, the device com-
prising an unengraved medium accommodating part that
accommodates unengraved card-shaped engraving media
vertically stacked, an engraved medium accommodating
part that is arranged adjacent to the unengraved medium
accommodating part and accommodates engraved card-
shaped engraving media, a medium dispenser that adsorbs a
highest one of the stacked unengraved card-shaped engrav-
ing media from an upper part of the unengraved medium
accommodating part, moves the highest one to an outside of
a region above the unengraved medium accommodating part
and linearly travels in an adjacent direction of the unen-
graved medium accommodating part and the engraved
medium accommodating part, a medium positioning and
conveying part arranged in a traveling direction of the
medium dispenser and configured to succeed to the unen-
graved card-shaped engraving medium at a succeeding
position, move the unengraved card-shaped engraving
medium, and position the unengraved card-shaped engrav-
ing medium at an engraving position, an image engraving
part arranged at the engraving position to perform image
engraving on the unengraved card-shaped engraving
medium, wherein the medium dispenser releases the unen-
graved card-shaped engraving medium to cause the unen-
graved card-shaped engraving medium to be succeeded at
the succeeding position, the medium positioning and con-
veying part returns the engraved card-shaped engraving
medium after image engraving from the engraving position
to the succeeding position, and the medium dispenser
adsorbs the engraved card-shaped engraving medium at the
succeeding position, moves the engraved card-shaped
engraving medium upward, travels above the engraved
medium accommodating part, and releases the engraved
card-shaped engraving medium to be accommodated.
[0020] The present invention, because of the aforemen-
tioned configuration, can arrange the unengraved medium
accommodating part and the engraved medium accommo-
dating part and the medium positioning and conveying part
and the image engraving part in line in the linear traveling
direction of the medium dispenser, thereby making an
installing space of the device compact.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a general perspective view illustrating an
automatic continuous image engraving device when seen
from a front side according to the Embodiment 1 of the
present invention;

[0022] FIG. 2 is a general fragmentary perspective view
illustrating the automatic continuous image engraving
device when seen from a back side according to the Embodi-
ment 1;

[0023] FIG. 3 is a fragmentary front view illustrating a
relation among a card cassette, a medium dispenser, a
pre-positioning part, a medium positioning and conveying
part, and an engraving part according to the Embodiment 1;
[0024] FIG. 4 is a fragmentary plan view illustrating the
relation among the card cassette, the medium dispenser, the
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pre-positioning part, the medium positioning and conveying
part, and the engraving part according to the Embodiment 1;
[0025] FIG. 5 is a fragmentary perspective view illustrat-
ing the relation among the card cassette, the medium dis-
penser, the pre-positioning part, the medium positioning and
conveying part, and the engraving part when seen from the
back side according to the Embodiment 1;

[0026] FIG. 6 is a perspective view illustrating a relation
between the card cassette and the medium dispenser sec-
tioned with an XZ plane when seen from the back side
according to the Embodiment 1;

[0027] FIG. 7 is a perspective view illustrating the relation
between the card cassette and the medium dispenser sec-
tioned with a different XZ plane when seen from the back
side according to the Embodiment 1;

[0028] FIG. 8 is a fragmentary perspective view illustrat-
ing the relation between the card cassette and the medium
dispenser when seen from an upper back side according to
the Embodiment 1;

[0029] FIG. 9 is a perspective view illustrating the relation
between the card cassette and the medium dispenser sec-
tioned with a different X7 plane when seen from an upper
lateral side according to the Embodiment 1;

[0030] FIG. 10 is a fragmentary perspective view illus-
trating the relation between the card cassette and the
medium dispenser sectioned with a different XZ plane when
seen from the back side according to the Embodiment 1;
[0031] FIG. 11 is a perspective view illustrating a lower
side of the card cassette sectioned with an XY plane when
seen from the back side according to the Embodiment 1;
[0032] FIG. 12 is a perspective view illustrating the lower
side of the card cassette sectioned with the XY plane when
seen from a lower back side according to the Embodiment
1;

[0033] FIG. 13 is a perspective view illustrating an upper
part side of the card cassette sectioned with a different X7
plane when seen from an upper back side according to the
Embodiment 1;

[0034] FIG. 14 is a fragmentary perspective view illus-
trating the medium dispenser relative to the card cassette
when seen from the lower back side according to the
Embodiment 1;

[0035] FIG. 15 is a fragmentary perspective view illus-
trating the medium dispenser relative to the card cassette
when seen from an upper front side according to the
Embodiment 1;

[0036] FIG. 16 is a perspective view illustrating the pre-
positioning part with partial transparency according to the
Embodiment 1;

[0037] FIG. 17 is a plan view illustrating the pre-position-
ing part with partial transparency according to the Embodi-
ment 1;

[0038] FIG. 18 is a sectional view illustrating the pre-
positioning part sectioned with an XY plane according to the
Embodiment 1;

[0039] FIG. 19 is a sectional view illustrating the pre-
positioning part sectioned with a different XY plane accord-
ing to the Embodiment 1; and

[0040] FIG. 20 is a sectional view illustrating the pre-
positioning part sectioned with a still different XY plane
according to the Embodiment 1.
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EMBODIMENT FOR CARRYING OUT THE
INVENTION

[0041] An object that is capable of decreasing in size of an
installing space of a device is accomplished by comprising
an unengraved medium accommodating part that accommo-
dates unengraved card-shaped engraving media vertically
stacked, an engraved medium accommodating part that is
arranged adjacent to the unengraved medium accommodat-
ing part and accommodates engraved card-shaped engraving
media, a medium dispenser that adsorbs a highest one of the
stacked unengraved card-shaped engraving media from an
upper part of the unengraved medium accommodating part,
moves the highest one to an outside of a region above the
unengraved medium accommodating part and linearly trav-
els in an adjacent direction of the unengraved medium
accommodating part and the engraved medium accommo-
dating part, a medium positioning and conveying part
arranged in a traveling direction of the medium dispenser
and configured to succeed to the unengraved card-shaped
engraving medium at a succeeding position, move the unen-
graved card-shaped engraving medium, and position the
unengraved card-shaped engraving medium at an engraving
position, an image engraving part arranged at the engraving
position to perform image engraving on the unengraved
card-shaped engraving medium at the engraving position,
wherein the medium dispenser releases the unengraved
card-shaped engraving medium to cause the unengraved
card-shaped engraving medium to be succeeded at the
succeeding position, the medium positioning and conveying
part returns the engraved card-shaped engraving medium
after image engraving from the engraving position to the
succeeding position, and the medium dispenser adsorbs the
engraved card-shaped engraving medium at the succeeding
position, moves the engraved card-shaped engraving
medium upward, travels above the engraved medium
accommodating part, and releases the engraved card-shaped
engraving medium to be accommodated.

[0042] It may be configured that the unengraved medium
accommodating part is provided with a table on which the
unengraved card-shaped engraving media vertically stacked
are put, the table that is vertically driven, the highest one of
the unengraved card-shaped engraving media is put to a
predetermined vertical position by vertically driving of the
table, and the medium dispenser adsorbs the highest unen-
graved card-shaped engraving medium at the predetermined
vertical position.

[0043] It may be configured that the automatic continuous
image engraving device further comprises a pre-positioning
part provided between the medium positioning and convey-
ing part and the unengraved medium accommodating part
and the engraved medium accommodating part to pre-
position an unengraved card-shaped engraving medium,
wherein the medium dispenser positions the unengraved
card-shaped engraving medium at the pre-positioning part
and then causes the medium positioning and conveying part
to succeed to the unengraved card-shaped engraving
medium at the succeeding position, and moves an engraved
card-shaped engraving medium at the succeeding position
above the engraved medium accommodating part during the
unengraved card-shaped engraving medium is positioned at
the pre-positioning part.

[0044] Further, the conventional automatic continuous
image engraving device tends to be insufficient in position-
ing of a card and limits on accurate image engraving.
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[0045] For this case, an object that is capable of accurately
positioning is accomplished by comprising a belt that causes
an unengraved card-shaped engraving medium to be trans-
ferred and put thereon and runs in a positioning direction and
a discharging direction according to selectively normally or
reversely driving of a positioning motor to move the card-
shaped engraving medium, a positioning body that is pro-
vided on the positioning direction side of the belt and causes
the card-shaped engraving medium to be brought into con-
tact therewith and be positioned thereto according to move-
ment of the card-shaped engraving medium in the position-
ing direction, and a discharging receptacle that is provided
on the discharging direction side of the belt and accepts
discharging of the card-shaped engraving medium according
to movement of the card-shaped engraving medium in the
discharging direction.

[0046] The positioning body may be provided with a
position changing mechanism that is positionally change-
ably supported with the belt in a running direction of the belt
s0 as to change a position of the positioning body by driving
of a changing motor.

[0047] It may be provided with a medium conveying part
that is traveled and guided with a guide rail orthogonal to the
running direction of the belt, conveys the unengraved card-
shaped engraving medium via adsorption to conduct the
transferring and adsorbs and send out a card-shaped engrav-
ing medium after the positioning.

[0048] Accordingly, the unengraved card-shaped engrav-
ing medium transferred on the belt is brought into contact
with the positioning body by the running of the belt accord-
ing to the driving of the positioning motor, to be easily
positioned. If there are deficiencies in the unengraved card-
shaped engraving medium transferred on the belt, the card-
shaped engraving medium is discharged to the discharging
receptacle by the running of the belt according to the
reversely driving of the positioning motor. The accurate
image engraving is, therefore, realized.

[0049] Further, in the conventional automatic continuous
image engraving device, the card or cards are conveyed to
the image engraving part and is subjected to the image
engraving even if two cards are put one on another or a face
to be engraved is reversed, and therefore there is a problem
that the inaccurate image engraving is wastefully performed.
[0050] With this regard, a sensor to detect normality or
abnormality may be attached. If the sensor is simply
attached, however, a detecting space has to be provided and
there is a problem that it is hard to secure both suppression
of increasing in size of the device and accurate image
engraving.

[0051] For this case, an object that is capable of securing
suppression of increasing in size of the device and accurate
image engraving is accomplished by comprising an unen-
graved medium accommodating part that accommodates
unengraved card-shaped engraving media vertically stacked,
an engraved medium accommodating part that is arranged
adjacent to the unengraved medium accommodating part
and accommodates engraved card-shaped engraving media,
a medium dispenser that adsorbs a highest one of the stacked
unengraved card-shaped engraving media from an upper
part of the unengraved medium accommodating part, moves
the highest one to an outside of a region above the unen-
graved medium accommodating part and linearly travels in
an adjacent direction of the unengraved medium accommo-
dating part and the engraved medium accommodating part,
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a medium positioning and conveying part arranged in a
traveling direction of the medium dispenser and configured
to succeed to the unengraved card-shaped engraving
medium at a succeeding position, move the unengraved
card-shaped engraving medium, and position the unen-
graved card-shaped engraving medium at an engraving
position, an image engraving part arranged at the engraving
position and performs an image engraving on the unen-
graved card-shaped engraving medium at the engraving
position, wherein a sensor that detects normality or abnor-
mality of an unengraved card-shaped engraving medium
being moved by the medium dispenser is arranged between
the unengraved medium accommodating part and the
engraved medium accommodating part, and a medium dis-
charging part is provided to perform discharging control if
the sensor detects the abnoiniality of the card-shaped
engraving medium.

[0052] The sensor may be configured to detect a single
sheet of the unengraved card-shaped engraving medium
being moved by the medium dispenser as normality, or
detect normality in a front and back of the unengraved
card-shaped engraving medium being moved by the medium
dispenser.

[0053] It may comprise an unengraved medium accom-
modating part that accommodates unengraved card-shaped
engraving media vertically stacked, an engraved medium
accommodating part that is arranged adjacent to the unen-
graved medium accommodating part and accommodates
engraved card-shaped engraving media, a medium dispenser
that adsorbs a highest one of the stacked unengraved card-
shaped engraving media from an upper part of the unen-
graved medium accommodating part, moves the highest one
to an outside of a region above the unengraved medium
accommodating part and linearly travels in an adjacent
direction of the unengraved medium accommodating part
and the engraved medium accommodating part, a medium
positioning and conveying part arranged in a traveling
direction of the medium dispenser and configured to succeed
to the unengraved card-shaped engraving medium at a
succeeding position, move the unengraved card-shaped
engraving medium, and position the unengraved card-
shaped engraving medium at an engraving position, an
image engraving part arranged at the engraving position to
perform an image engraving on the unengraved card-shaped
engraving medium at the engraving position, wherein the
unengraved medium accommodating part and the engraved
medium accommodating part are continuously arranged a
plurality of ones in the traveling direction of the medium
dispenser, respectively, a first sensor and a second sensor
that detect normality and abnormality of the unengraved
card-shaped engraving medium being moved by the medium
dispenser are arranged between the unengraved medium
accommodating part and the engraved medium accommo-
dating part and between the unengraved medium accommo-
dating parts or the engraved medium accommodating parts,
respectively, or a first sensor and a second sensor that detect
normality and abnormality of the unengraved card-shaped
engraving medium being moved by the medium dispenser
are arranged between the unengraved medium accommo-
dating parts or the engraved medium accommodating parts,
respectively, or a first sensor and a second sensor that detect
normality and abnormality of the unengraved card-shaped
engraving medium being moved by the medium dispenser
are arranged between the unengraved medium accommo-



US 2019/0322118 Al

dating parts and between the engraved medium accommo-
dating parts, respectively, the first sensor detects a single
sheet of the unengraved card-shaped engraving medium
being moved by the medium dispenser as normality, the
second sensor detects normality in a front and back of the
unengraved card-shaped engraving medium being moved by
the medium dispenser, and a medium discharging part is
provided to perform discharging control when one or both of
the first and second sensors detect the abnormality of the
card-shaped engraving medium.

[0054] Accordingly, mutual interspaces of the unengraved
medium accommodating parts and the engraved medium
accommodating parts are used to arrange the sensors and the
sensors are aligned with the linear traveling direction of the
medium dispenser, thereby to arrange the sensors reasonably
and be capable of securing suppression of increasing in size
of the device and accurate image engraving.

[0055] Additionally, the conventional automatic continu-
ous image engraving device is provided separately with a
card dispenser that sequentially sends out, in a card long
direction, cards accommodated in a card magazine and a
card conveying robot conveying the cards, and therefore
there is a problem of increasing in size of the device.

[0056] Where, the inventor and the like considered that the
card conveying robot directly adsorbs and conveys the cards
accommodated in the card magazine.

[0057] In a case of the directly adsorbing with the card
conveying robot, a lower card may be, however, stuck to the
adsorbed card and conveyed simultaneously, and this
becomes an obstacle for accurate image engraving.

[0058] For this case, an object that is capable of decreasing
in size of an installing space of the device is accomplished
by comprising an unengraved medium accommodating part
that accommodates unengraved rectangular card-shaped
engraving media vertically stacked, an engraved medium
accommodating part that is arranged adjacent to the unen-
graved medium accommodating part and accommodates
engraved card-shaped engraving media, a medium dispenser
that adsorbs a highest one of the stacked unengraved card-
shaped engraving media from an upper part of the unen-
graved medium accommodating part, moves the highest one
to an outside of a region above the unengraved medium
accommodating part and linearly travels in an adjacent
direction of the unengraved medium accommodating part
and the engraved medium accommodating part, a medium
positioning and conveying part arranged on an end side in an
adjacent direction of the unengraved medium accommodat-
ing part and the engraved medium accommodating part and
configured to succeed to the unengraved card-shaped
engraving medium at a succeeding position, move the unen-
graved card-shaped engraving medium, and position the
unengraved card-shaped engraving medium at an engraving
position, an image engraving part arranged at the engraving
position to perform an image engraving on the unengraved
card-shaped engraving medium, wherein the medium dis-
penser is provided with a nozzle injects air to a side of the
card-shaped engraving medium to separate a stuck lower
card when adsorbing the highest one of the unengraved
card-shaped engraving media in the unengraved medium
accommodating part.

[0059]

[0060] The nozzle may be arranged on an upper part of the
unengraved medium accommodating part.

The air injected by the nozzle may be pulsed.
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[0061] Accordingly, the medium dispenser combines
picking-up and conveying of the unengraved card-shaped
engraving medium one by one and this enables compacti-
fication of the device and accurate image engraving.

[0062] FIG. 1 is a general schematic perspective view
illustrating an automatic continuous image engraving
device. FIG. 2 is a general fragmentary schematic perspec-
tive view illustrating the automatic continuous image
engraving device when seen from a back side. It should be
noted that, in the following explanation, a Y-direction means
a lateral direction in which a card linearly moves and a
right-and-left direction when seeing the device from a front.
An X-direction means is a direction orthogonal to the
Y-direction and a depth direction when seeing the device
from the front. A Z-direction means a vertical direction of
the device orthogonal to the X- and Y-directions. Front and
rear mean front and rear in the Y-direction. Right and left
mean right and left in the X-direction and the right and left
of the device.

[0063] The automatic continuous image engraving device
1 illustrated in FIGS. 1 and 2 is capable of automatically
continuously engraving images on card-shaped engraving
media without difficulty. The automatic continuous image
engraving device 1 is provided with an unengraved medium
accommodating part 3 and an engraved medium accommo-
dating part 5, a medium dispenser 7, a medium positioning
and conveying part 9, and an image engraving part 11.
[0064] The unengraved medium accommodating part 3
and the engraved medium accommodating part 5 according
to the present embodiment are formed into the same struc-
ture. The unengraved medium accommodating part 3 and the
engraved medium accommodating part 5 may be, however,
formed into different structures.

[0065] The unengraved medium accommodating part 3 is
to accommodate unengraved rectangular card-shaped
engraving media vertically stacked. The engraved medium
accommodating part 5 is to accommodate engraved card-
shaped engraving media. According to the present embodi-
ment, two unengraved medium accommodating parts 3 and
two engraved medium accommodating parts 5 are provided
so that the unengraved medium accommodating parts 3 are
arranged in front in the Y-direction and adjacent relative to
the engraved medium accommodating parts 5 and the whole
is linearly arranged.

[0066] The card-shaped medium is formed of plastic,
synthetic paper, special synthetic paper or the like into a
rectangular planar shape, and is provided with an engraving
layer on its top surface that enables an image such as
watermark engraved indication to be formed by engraving.
Examples of the card-shaped engraving medium are a per-
sonal authentication, a credit card and the like. The card-
shaped engraving medium may be applied to other different
card-shaped media as long as there are necessity and pos-
sibility of image engraving. Hereinafter, the card-like
engraving medium is simply referred to as a “card”.

[0067] The medium dispenser 7 is to adsorb a highest one
of the unengraved stacked cards from an upper part of the
unengraved medium accommodating part 3, move the high-
est one to an outside of a region above the unengraved
medium accommodating part and linearly travel in the
Y-direction that is an adjacent direction of the unengraved
medium accommodating part 3 and the engraved medium
accommodating part 5 to move the card in the Y-direction.
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[0068] The medium positioning and conveying part 9 is
arranged on an end side in the Y-direction that is a linear
traveling direction of the medium dispenser 7 and is to
succeed to the unengraved card at a succeeding position
TOP, move the unengraved card, and position the unen-
graved card at an engraving position EGP.

[0069] The image engraving part 11 is arranged at the
engraving position EGP to perform an image engraving on
the unengraved card.

[0070] Then, the medium dispenser 7 releases the unen-
graved card to cause the unengraved card to be succeeded at
the succeeding position TOP, the medium positioning and
conveying part 9 returns an engraved card after the image
engraving from the engraving position EGP to the succeed-
ing position TOP, and the medium dispenser 7 adsorbs the
engraved card at the succeeding position TOP, moves the
engraved card upward, travels above the engraved medium
accommodating part 5, and releases the engraved card to be
fallen down.

[0071] According to the present embodiment, a pre-posi-
tioning part 13 is provided between the unengraved medium
accommodating part 3 and the engraved medium accommo-
dating part 5 and the medium positioning and conveying part
9 to pre-position the unengraved card.

[0072] The medium dispenser 7 positions the unengraved
card at the pre-positioning part 13 and then causes the
unengraved card to be succeeded to the medium positioning
and conveying part 9 at the succeeding position TOP, and
moves an engraved card at the succeeding position TOP
above the engraved medium accommodating part 5 during
the unengraved card is positioned at the pre-positioning part
13.

[0073] Where, the structure of each part will be explained
in detail.
[0074] FIG. 3 is a fragmentary front view illustrating a

relation among a card cassette, the medium dispenser, the
pre-positioning part, the medium positioning and conveying
part, and the engraving part. FIG. 4 is a fragmentary plan
view illustrating the relation among the card cassette, the
medium dispenser, the pre-positioning part, the medium
positioning and conveying part, and the engraving part. FIG.
5 is a fragmentary perspective view illustrating the relation
among the card cassette, the medium dispenser, the pre-
positioning part, the medium positioning and conveying
part, and the engraving part when seen from the back side.
FIG. 6 is a perspective view illustrating a relation between
the card cassette and the medium dispenser sectioned with
an X7 plane when seen from the back side. FIG. 7 is a
perspective view illustrating the relation between the card
cassette and the medium dispenser sectioned with a different
XZ plane when seen from the back side. FIG. 8 is a
perspective view illustrating the relation between the card
cassette and the medium dispenser when seen from an upper
back side. FIG. 9 is a perspective view illustrating the
relation between the card cassette and the medium dispenser
sectioned with a different X7 plane when seen from an upper
lateral side. FIG. 10 is a fragmentary perspective view
illustrating the relation between the card cassette and the
medium dispenser sectioned with a different XZ plane when
seen from the back side. FIG. 11 is a perspective view
illustrating a lower side of the card cassette sectioned with
an XY plane when seen from the back side. FIG. 12 is a
perspective view illustrating the lower side of the card
cassette sectioned with the XY plane when seen from a

Oct. 24,2019

lower back side. FIG. 13 is a perspective view illustrating an
upper part side of the card cassette sectioned with a different
XZ, plane when seen from an upper back side.

[0075] As illustrated in FIGS. 1-13, the unengraved
medium accommodating part 3 and the engraved medium
accommodating part 5 according to the present embodiment
are formed into the same structure as mentioned above.
[0076] A device frame 15 is provided with side plates 17,
19, 21, 23, 25 for compartments. The side plates 17, 19, 21,
23, 25 are apart from each other at the same width and
cassette accommodating parts 27, 29, 31, 33 at four locations
in total are formed directly adjacently in the Y-direction.
Widths for arrangement of upper face plates and the like of
the side plates 21, 23 in the Y-direction are set for sensor
attachment described later to be slightly wider than of the
other side plates 17, 19, 25.

[0077] Namely, the side plates 17, 19, 21, 23, 25 are
provided integrally with front face plates on the front side of
the device and upper face plates on the upper side of the
device and the widths of the front face plates and the upper
face plates of the side plates 21, 23 in the Y-direction
correspond to widths of spaces for sensor attachment.
[0078] The unengraved medium accommodating part 3 is
provided with card cassettes 35, 37 detachably with one-
touch operation in the cassette accommodating parts 27, 29.
The engraved medium accommodating part 5 is provided
with card cassette 39, 41 detachably with one-touch opera-
tion in the cassette accommodating parts 31, 33.

[0079] The card cassette 35, 37, 39, 41 basically have the
same structured the card cassette 35 will be explained and
explanation for the card cassette 37, 39, 41 will be omitted.
[0080] The card cassette 35 is one in which cassette side
plates 45a, 45b are attached to a cassette base 43. To the
cassette base 43, a handle 47 is attached on the front. An
upper end of the card cassette 35 is open to allow cards to
be put in and out. At inside lower ends of the cassette side
plates 45a, 45b, a card receiving parts 49 are provided. On
an outside upper side of the cassette side plates 45a, 455,
engaging protruding parts 514,515 are provided so as to
protrude on outer face sides of the cassette side plates 45a,
45b.

[0081] The engaging protruding parts 51a,515b are detach-
ably stopped and locked by a stopping arm body 53 com-
prising a pair of arms. A shaft 53a in the middle of the
stopping arm body 53 is rotatably attached between the side
plates 17, 19. Between the stopping arm body 53 and the
side plates 17, 19, a return spring 55 is attached to rotation-
ally push the stopping arm body 53 in a stopping and locking
direction. On the side plate 19 side, a releasing solenoid 57
is attached and is connected to the stopping arm body 53.
Accordingly, when the stopping arm body 53 is rotated by
the releasing solenoid 57 against the return spring 55, the
stopping and locking of the engaging protruding parts 51a,
514 due to the stopping arm body 53 is released, on the side
plate 19 side, an interlock 59 is attached, to detachably lock
a back on one side of the card cassette 35.

[0082] Accordingly, when the card cassette 35 is inserted
from the front side of the device into the cassette accom-
modating part 27 between the side plates 17, 19, the engag-
ing protruding parts 51,515 come into contact with a front
end of the stopping arm body 53 and the stopping arm body
53 rotates around the shaft 53a with further insertion so that
the engaging protruding parts 514,515 run over the front end
of the stopping arm body 53 against the pushing force and
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then are stopped and locked. A lower side of the card cassette
35 is connected by the interlock 59. With these locking and
connecting, the card cassette 35 is put in the cassette
accommodating part 27. By being connected to the interlock
59, operation of a stepping motor and the like to vertically
move a table explained later is allowed.

[0083] When driving the releasing solenoid 57 according
to button operation or the like, the stopping and locking of
the engaging protruding parts 51a,515 is released by rotation
of the stopping arm body 53.

[0084] On alower part of the cassette accommodating part
27, a carriage 61 is arranged. The carriage 61 supports a
table 63 and the table 63 faces a lower end of the card
cassette 35. The table 63 elevates in an inside of the card
cassette 35 from the lower end of the card cassette 35 to lift
the cards stacked and accommodated in the card receiving
parts 49. With the lifting of the cards, a stacked uppermost
card is arranged at an upper taking-out position in the card
cassette 35.

[0085] To the carriage 61, a linear bush 65 and a ball
socket 66 are fixedly attached. The linear bush 65 is fitted to
a cassette shaft 67 so as to be vertically movably guided and
the ball socket 66 engages with a ball screw 69.

[0086] A lower end of the cassette shaft 67 is fixedly
attached to a motor attachment plate 71, and a lower end of
the ball screw 69 is rotatably supported by the motor
attachment plate 71 with a thrust needle roller bearing 73.
An upper end of the cassette shaft 67 is fixedly attached to
an upper plate 75 and an upper end of the ball screw 69 is
rotatably supported by the upper plate 75 through a bearing
77.

[0087] The motor attachment plate 71 is fixed to the side
plate 19. To the motor attachment plate 71, a stepping motor
79 is attached. Timing gears 81, 83 are attached to an output
shaft of the stepping motor 79 and the lower end of the ball
screw 69, and a timing belt 85 is wound around the timing
gears 81, 83.

[0088] The ball socket 66 is vertically driven by driving of
the ball screw 69 and the carriage 61 is vertically moved and
guided along the cassette shaft 67.

[0089] To the upper plate 75, an air block 87 is pivotably
supported with a nozzle shaft 89. Between a rear end of the
air block 87 in the X-direction and the side plate 19, a
tension spring 91 is interposed. The tension spring 91 biases
the air block 87 so that a front end of the air block 87 in the
X-direction is slightly oriented upward. To the front end of
the air block 87, a pair of nozzles 92a, 925 are fixed. Air is
injected from the nozzles 92a, 926 to allow the media
dispenser 7 to take out cards one by one. To the nozzles 92a,
92b, an air pump 94 is connected to conduct injection of
pulsing air from the nozzles 92a, 925. With the injection of
the air, a stuck lower card is separated.

[0090] It should be noted that arrangements of the unen-
graved medium accommodating parts 3 and the engraved
medium accommodating parts 5 may be reversed in the
Y-direction. The unengraved medium accommodating parts
and the engraved medium accommodating parts may be
configured so that the card cassette for the unengraved cards
and the card cassette for the engraved cards are alternately
arranged.

[0091] FIG. 14 is a fragmentary perspective view illus-
trating the medium dispenser relative to the card cassette
when seen from the lower back side. FIG. 15 is a fragmen-
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tary perspective view illustrating the medium dispenser
relative to the card cassette when seen from an upper front
side.

[0092] As illustrated in FIGS. 5-10, 14, 15, the medium
dispenser 7 is arranged above the card cassette 35 in a
position of the drawings and is supported with a guide rail
93 to be allowed to travel. The medium dispenser 7 is
reciprocatively traveled and guided along the guide rail 93
in the Y-direction. The guide rail 93 is attached to the device
frame 15 along the Y-direction.

[0093] A guide block 95 is attached to the guide rail 93 so
that the guide block 95 is guided along the guide rail 93.
[0094] A Y-axis base 97 is attached to the guide block 95
and a Y-axis motor base 99 is attached to the Y-axis base 97.
To the Y-axis motor base 99, a stepping motor 101 is
attached and a Y-axis cover 103 and a Y-axis elevation guide
105 are supported.

[0095] Between the Y-axis motor base 99 and the Y-axis
elevation guide 105, a sliding shaft 107 and a ball screw 109
are supported.

[0096] An elevation block 111 is arranged on a lower part
side of the Y-axis motor base 99, and the elevation block 111
is connected to the sliding shaft 107 through a linear bush to
be guided and is connected to the same ball screw 109
through the ball socket to be vertically driven.

[0097] Timing gears 100, 102 are attached to an output
shaft of the stepping motor 101 and the ball screw 109 on the
Y-axis motor base 99 and a timing belt 104 is wound
between the timing gears 100, 102.

[0098] The ball screw 109 is, therefore, interlocked with
driving of the stepping motor 101 to vertically drive the
elevation block 111.

[0099] A pad nozzle 113 is supported with the elevation
block 111, is oriented downwardly and faces an upper part
of the card cassette 35. A coil spring is mounted outside the
pad nozzle 113 and a front end of the pad nozzle 113 is
allowed to be elastically contact with a card at the upper part
of the card cassette 35.

[0100] A vacuum pump 115 is connected to the pad nozzle
113 is connected so that the pad nozzle 113 adsorbs a card
at the upper part of the card cassette 35 or releases an
adsorbed card.

[0101] A harness slide plate 117 is attached to the guide
block 95, and a timing belt metal fitting 119 is attached to the
harness slide plate 117. The timing belt metal fitting 119 is
connected to a timing belt 121. The timing belt 121 is wound
between timing gears 123, 125. The timing gear 123 is
attached to an output shaft of a stepping motor 127, and the
timing gear 125 is supported with an end of the device frame
15. The stepping motor 127 is fixed on the device frame 15
side.

[0102] Accordingly, the timing belt 121 is driven along the
guide rail 93 according to driving of the stepping motor 127,
and the guide block 95 moves along the guide rail 93
through the timing belt metal fitting 119. When the guide
block 95 moves, the media dispenser 7 travels through the
Y-axis base 97 along the Y-direction. Through such travel-
ing, the media dispenser 7 is reciprocated along the guide
rail 93 and stopped in the middle. This traveling and
stopping control is performed by a program installed in
advance. The media dispenser 7 may be manually traveled
using manual buttons or the like.

[0103] The harness slide plate 117 supports an end of a
cable 129, and the other end of the cable 129 is supported
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with a cable guide 131 attached on the device frame 15 side.
When the media dispenser 7 performs reciprocative opera-
tion, the cable 129 is folded on the cable guide 131 or
developed from the cable guide 131. The cable 129 is for
power supply to each part such as the motor.

[0104] Asillustrated in FIGS. 1, 3, 5, sonic sensors 133 are
arranged between the cassette accommodating parts 29, 31
using a space. One of the sonic sensors 133 is fixed to the
device frame 15, and the other thereof is attached to the
upper face plate of the side plate 21. To the upper face plate
of'the side plate 21, a hole for the sonic sensor 133 is formed.
[0105] The sonic sensor 133 is used to detect whether a
card adsorbed and conveyed by the medium dispenser 7 is
a single sheet and discharging process is performed by the
pre-positioning part 13 if a plurality of cards are simulta-
neously conveyed.

[0106] A color sensor 135 is arranged between the cassette
accommodating parts 31, 33 using a space. The color sensor
135 is attached to the upper face plate of the side plate 23.
To the upper face plate of the side plate 23, a hole for the
color sensor 135 is formed.

[0107] The color sensor 135 is used to detect true or false
of a front and back of a card adsorbed and conveyed by the
medium dispenser 7, and discharging process is performed
by the pre-positioning part 13 if the front and back of the
card adsorbed and conveyed by the medium dispenser 7 is
false.

[0108] FIG. 16 is a perspective view illustrating the pre-
positioning part with partial transparency. FIG. 17 is a plan
view illustrating the pre-positioning part with partial trans-
parency. FIG. 18 is a sectional view illustrating the pre-
positioning part sectioned with an XY plane. FIG. 19 is a
sectional view illustrating the pre-positioning part sectioned
with a different XY plane. FIG. 20 is a sectional view
illustrating the pre-positioning part sectioned with a different
XY plane.

[0109] As illustrated in FIGS. 1, 3, 5, 16-20, the pre-
positioning part 13 is arranged adjacent to the side plate 25
of the engraved medium accommodating part 5.

[0110] The pre-positioning part 13 has a structure in which
a case-shaped alignment traveling base 137 with an upper
opening is provided mainly with a stopper plate 139 and
belts 141a, 1415.

[0111] The stopper plate 139 is formed into an L-shaped
cross section and is arranged so that a positioning face is
oriented in the X-direction. An alignment block 141 is
attached to a lower face of the stopper plate 139 and is fitted
to a pair of sliding shafts 143a, 1435 to be slidably guided.
The sliding shafts 143a, 1435 are fixedly supported with an
alignment base 145. The alignment base 145 is fixed to the
alignment traveling base 137.

[0112] A ball screw 147 is rotatably supported with the
alignment base 145. A ball socket 149 is fitted to the ball
screw 147, and the ball socket 149 is fixed to the alignment
block 141.

[0113] The alignment block 141, therefore, moves in the
X-direction according to rotationally driving of the ball
screw 147, and an alignment position using the stopper plate
139 is determined. Positioning of the card in the X-direction
is performed at the alignment position of the stopper plate
139 determined in advance.

[0114] A timing gear 151 is attached to the ball screw 147
outside the alignment traveling base 137. A timing gear 155
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is attached to an output shaft of a stepping motor 153. A
timing belt 157 is wound between the timing gears 151, 155.

[0115] The ball screw 147 is, therefore, normally and
reversely driven through the timing belt 157 according to
driving of the stepping motor 153.

[0116] Aligner driving shafts 159a, 1595 are attached to
the alignment traveling base 137 on a near side in the
X-direction and oriented toward the Y-direct on. Respective
pairs of timing gears 161a, 1615 are attached to the aligner
driving shafts 159a, 1595, respectively. A stepping motor
163 is attached to the alignment traveling base 137 on a
bottom side and a timing gear 165 is attached to an output
shaft of the motor on the belt 1414 side. The belt 1414 is
wound among the timing gears 161a, 1615, 165 and the belt
1415 is wound between the timing gears 161a, 1615.

[0117] On one side of the alignment traveling base 137, a
discharging tray 167 is provided on a discharging side that
is a near side of the belts 1414, 1415 in the X-direction.

[0118] Accordingly, when the card C conveyed by the
medium dispenser 7 is transferred on the belts 141a, 1415
and when the belt 141a is driven to run toward the stopper
plate 139 that is a back side in the X-direction by driving of
the stepping motor 163, the belt 1415 is synchronized
through the aligner driving shafts 159a, 1596 and the like to
be driven to run in the same direction. With this driving, the
card C is brought into contact with the stopper plate 139 and
positioned in the X-direction. Positioning of the card C in
the Y-direction is a position at which the adsorption is
performed by the medium dispenser 7.

[0119] If two cards C conveyed by the medium dispenser
7 are put one on another or a front and back of the card is
false, the stepping motor 163 is driven in a reverse direction
when the card or cards C are transferred on the belts 141a,
1415. With this driving, the belts 141a, 1415 are driven to
run in a discharging direction and the card or cards C are
discharged to the discharging tray 167, thereby to prevent a
wasteful incorrect image engraving at the image engraving
part 11.

[0120] As illustrated in FIGS. 1, 3, 5, the medium posi-
tioning and conveying part 9 and the image engraving part
11 are arranged adjacent to the pre-positioning part 13.

[0121] The medium positioning and conveying part 9 is
provided with a blank setting platform 175. The blank
setting platform 175 is supported with a shaft through a
slider of a Y-axis driving mechanism and is configured to be
reciprocatively driven in the Y-direction. At the time of
image engraving, the card C is adsorbed and supported with
an adsorbing part 177 of the blank setting platform 175. The
blank setting platform 175 reciprocatively moves in the
Y-direction within a small range at the engraving position
EGP at the time of the engraving, to perform the pro-
grammed image engraving on the card C in cooperation with
engraving motions of an engraving stylus 171a in X-,
Z-directions.

[0122] Further, the blank setting platform 175 is recipro-
catively travelable between the engraving position EGP and
the succeeding position TOP according to control.

[0123] The adsorbing part 177 is a mechanism to conduct
adsorption through fine holes of a porous planar member,
and a vacuum pump is connected on the porous planar
member side through a solenoid valve. The adsorption is
performed through the fine holes of the porous planar
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member by operation of the vacuum pump to adsorb and fix
the card on the porous planar member with good adhesive-
ness.

[0124] At this time, a pressure state capable of engraving,
for example, 50 KPa or over is set according to pressure
detection of a pressure switch, whereby a state in which a
medium to be engraved has no swelling, no deviation and
the like is detected to know an adhesion state at an accurate
position at which an engraving can be performed. With this
pressure detection, an engraving head 173 and the like may
be automatically operated. A value of 50 KPa or over of the
pressure state is experimentally found as one capable of
detecting that a medium to be engraved has no swelling, no
deviation and the like.

[0125] The image engraving part 11 is provided with a
mechanism base 169 supported on the device frame 15 side.
The engraving head 173 supporting an oscillation generating
part 171 is arranged on the mechanism base 169.

[0126] The engraving head 173 is interlocked with an
X-axis driving mechanism and a Z-axis driving mechanism
and is controlled to be reciprocatively driven in the X-di-
rection and the Z-direction.

[0127] The oscillation generating part 171 of the engrav-
ing head 173 has an electromagnet side being floatingly
supported with a spring relative to a permanent magnet side
and the electromagnet side finely swings and vibrates
according to working between the permanent magnet side
and the electromagnet side and an action of the spring.
[0128] With this finely vibrating, switching of energiza-
tion to a coil is performed based on an engraving signal,
thereby to oscillate the engraving stylus 171a based on a
signal that is an electric signal converted from image data
and move the engraving head 173 in the X-direction, the
Z-direction, to perform a finely engraving on the surface of
the card C as well as the movement of the blank setting
platform 175 in the Y-direction.

[0129] Unengraved cards are accommodated in the card
cassette 35, 37 in advance.

[0130] Driving of each part is automatically controlled
according to a program of a controlling part and is operated
by turning a starting switch ON.

[0131] In the medium dispenser 7, the pad nozzle 113
descends according to the driving of the stepping motor 101
and the pad nozzle 113 adsorbs the highest card in the card
cassette 35. The pad nozzle 113 ascends up to a predeter-
mined position according to return of the driving of the
stepping motor 101 while adsorbing the card C.

[0132] When the pad nozzle 113 ascends while adsorbing
the card C, in the middle thereof air is injected from the
nozzles 92a, 92b so as to be pulsed and blows against the
card. With this blowing of the air, even if a lower card is, for
example, adhered to the card C adsorbed by the pad nozzle
113 and is lifted together, the lower card is separated to be
fallen down and the card C adsorbed by the pad nozzle 113
is a single sheet.

[0133] Accordingly, taking out the cards one by one with
the media dispenser 7 is accurately performed and continu-
ous engravings are smoothly conducted.

[0134] Next, the timing belt 121 is driven along the guide
rail 93 according to the driving of the stepping motor 127 so
that the medium dispenser 7 travels to the pre-positioning
part 13 in the Y-direction.

[0135] On the other hand, when the card C is taken out
from the card cassette 35, the stepping motor 101 is driven
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based on detection of the sensor and the table 63 ascends
through the carriage 61 so that a highest card stands by at the
taking-out position.

[0136] In the middle of the traveling of the medium
dispenser 7 to the pre-positioning part 13, the controlling
part determines whether the card C adsorbed and conveyed
by the medium dispenser 7 is a single sheet or not according
to the detection of the sonic sensors 133 and the controlling
part determines which the front and back of the card C
adsorbed and conveyed by the medium dispenser 7 is correct
or false according to the detection of the color sensor 135.
[0137] The medium dispenser 7 stops above the belts
141a, 1415 after traveling to the pre-positioning part 13 in
the Y-direction.

[0138] The medium dispenser 7 descends the pad nozzle
113 and releases the adsorption of the card C by means of the
pad nozzle 113 above the belts 141a, 1415 of the pre-
positioning part 13 so that the card C is succeeded on the
pre-positioning part 13.

[0139] The card C succeeded and transferred on the pre-
positioned part 13 is put on the belts 141a, 1415 so as to
bridge therebetween.

[0140] If the determination result of whether the card C is
a single sheet and the determination result of correct or false
of the front and back of the card C are correct, the belts 1414,
14154 runs in the stopper plate 139 direction according to the
driving of the stepping motor 163 and a side of the card C
comes into contact with the stopper plate 139 to be posi-
tioned in the X-direction.

[0141] The image engraving at the image engraving part
11, therefore, is performed on a correct position of the card.
[0142] In addition, though the positioning of the card C in
the Y-direction is a position at which it is adsorbed by the
medium dispenser 7, positioning metallic parts may be
arranged around the adsorbing part 177 of the blank setting
platform 175, the card C may be slightly moved in the
Y-direction according to slight movement of the medium
dispenser 7 when the card C is arranged on the adsorbing
part 177, and the card may be positioned by, for example,
bringing the same into contact with the metallic parts. At the
time of this positioning, bending of the pad nozzle 113 may
be used to allow the card C to be brought into contact with
the metallic parts.

[0143] If the determination result of whether the card C is
a single sheet and the determination result of correct or false
of the front and back of the card C are false, the belts 141a,
14154 run in an inverse stopper plate 139 direction according
to the reversely driving of the stepping motor 163 to
discharge the card C to the discharging tray 167.

[0144] The engravings are, therefore, correctly performed
on the cards in the continuous engraving operations.
[0145] After the positioning on the pre-positioning part 13
in the X-direction, the medium dispenser 7 standing by at an
upper position descends the pad nozzle 113 to adsorb the
card C after the positioning.

[0146] The medium dispenser 7 adsorbing the card C
travels in the Y-direction according to the driving of the
stepping motor 127 and stops above the blank setting
platform 175 standing by on the succeeding position TOP.
[0147] The medium dispenser 7 descends the pad nozzle
113 and releases the adsorption of the card C by means of the
pad nozzle 113 above the succeeding position TOP so that
the card C is succeeded to the blank setting platform 175 of
the medium positioning and conveying part 9.
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[0148] The card C succeeded to the blank setting platform
175 is fixed to the blank setting platform 175 by the
adsorption with the adsorbing part 177.

[0149] The blank setting platform 175 succeeding the card
C travels to the engraving position EGP so that the image
engraving is performed by the engraving stylus 171a on the
card C according to the image signal from the controlling
part.

[0150] Next, the medium dispenser 7 returns back to the
card cassette 35 in the Y-direction, adsorbs the highest card
and transfers the same to the pre-positioning part 13 simi-
larly to the above to perform the positioning of the unen-
graved card on the pre-positioning part 13.

[0151] At this time, the engraved antecedent card C that is
engraved at the engraving position EGP returns back to the
succeeding position TOP according to the traveling of the
blank setting platform 175.

[0152] The medium dispenser 7 standing by above the
pre-positioning part 13 travels to the succeeding position
TOP, adsorbs the engraved card C at the succeeding position
TOP, and returns back to the card cassette 39 of the engraved
medium accommodating part 5 in the Y-direction.

[0153] The medium dispenser 7 releases the adsorption of
the engraved card C by means of the pad nozzle 113 above
the card cassette 39, to transfer the card on the table of the
card cassette 39. The transferring of the card on the table is
detected by the sensor, the stepping motor is driven to
descend the table through the carriage in order to allow a
next engraved card to be transferred.

[0154] The medium dispenser 7 releasing the engraved
card C moves to the pre-positioning part 13, adsorbs the
unengraved card standing by on the pre-positioning part 13
similarly to the above, and the card C is transferred to the
blank setting platform 175 standing by at the succeeding
position TOP.

[0155] Next, the medium dispenser 7 returns back to the
card cassette 35 in the Y-direction to absorb the highest card
and transfer the same to the pre-positioning part 13 similarly
to the above to position the unengraved card. C.

[0156] With repetition of the operation, the unengraved
cards in the card cassette 35 of the unengraved medium
accommodating part 3 are sequentially engraved and accom-
modated in the card cassette 39 of the engraved medium
accommodating part 5.

[0157] After completing the engravings of the cards in the
card cassette 35, the unengraved cards in the card cassette 37
of the unengraved medium accommodating part 3 are
engraved through taking-out of the same as mentioned
above and sequentially accommodated in the card cassette
41 of the engraved medium accommodating part 5.

[0158] Such a sequential operation may be terminated by
the engravings through the taking-out of the cards in the card
cassette 35, and may perform the engravings through the
taking-out of the cards in the card cassette 37 without using
the card cassette 35.

[0159] The engraved cards may be accommodated by
using any one of the card cassette 39, 41 of the engraved
medium accommodating part 5 only.

[0160] Since the medium dispenser 7 is reciprocatively
traveled in the Y-direction, thereby to take out the unen-
graved card, position the same, support the same with the
blank setting platform 175, and accommodate the engraved
card, the smooth engraving operation is performed as a
whole.
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[0161] The guide rail 93 and the timing belt 121 are also
linearly arranged to simplify the structure.

[0162] The unengraved medium accommodating part 3,
the engraved medium accommodating part 5, the pre-posi-
tioning part 13, the medium positioning and conveying part
9 and the image engraving part 11 are linearly arranged in
line in the Y-direction, thereby making the device compact
wholly. Accordingly, this enables the installing space of the
device to be compact. Accordingly, this enables the install-
ing space of the device to be compact.

[0163] The cards are vertically stacked with respect to the
unengraved medium accommodating part 3 and the
engraved medium accommodating part 5, thereby to sup-
press increasing in size of the device.

[0164] The vertically stacked unengraved cards stand by at
the taking-out position according to the vertically driving of
the table and this smoothly conducts the adsorption and
taking-out by means of the medium dispenser 7.

[0165] The accommodating of the engraved cards relative
to the engraved medium accommodating part 5 succeeds to
and accommodates the card at the appropriate vertical
position according to the vertically driving of the table, to
conduct the smooth accommodating operation.

[0166] Since the pre-positioning part 13 is provided
between the unengraved medium accommodating part 3 and
the engraved medium accommodating part 5 and the
medium positioning and conveying part 9, the unengraved
card C is positioned at the pre-positioning part 13 and
thereafter is succeeded to the blank setting platform 175 of
the medium positioning and conveying part 9 at the suc-
ceeding position TOP, and the engraved car C at the suc-
ceeding position TOP is moved above the engraved medium
accommodating part 5 during the unengraved card C is
positioned at the pre-positioning part 13.

[0167] Accordingly, the standing-by of the unengraved
card C for the next engraving and the taking-out of the
engraved card C are performed while overlapping convey-
ance paths to improve work efficiency.

1. An automatic continuous image engraving device com-
prising:
an unengraved medium accommodating part that accom-
modates unengraved card-shaped engraving media ver-
tically stacked;

an engraved medium accommodating part that is arranged
adjacent to the unengraved medium accommodating
part and accommodates engraved card-shaped engrav-
ing media;

a medium dispenser that adsorbs a highest one of the
stacked unengraved card-shaped engraving media from
an upper part of the unengraved medium accommodat-
ing part, moves the highest one to an outside of a region
above the unengraved medium accommodating part
and linearly travels in an adjacent direction of the
unengraved medium accommodating part and the
engraved medium accommodating part;

a medium positioning and conveying part arranged in a
traveling direction of the medium dispenser and con-
figured to succeed to the unengraved card-shaped
engraving medium at a succeeding position, move the
unengraved card-shaped engraving medium, and posi-
tion the unengraved card-shaped engraving medium at
an engraving position;
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an image engraving part arranged at the engraving posi-
tion to perform image engraving on the unengraved
card-shaped engraving medium at the engraving posi-
tion, wherein

the medium dispenser releases the unengraved card-
shaped engraving medium to cause the unengraved
card-shaped engraving medium to be succeeded at the
succeeding position, the medium positioning and con-
veying part returns the engraved card-shaped engraving
medium after image engraving from the engraving
position to the succeeding position, and the medium
dispenser adsorbs the engraved card-shaped engraving
medium at the succeeding position, moves the
engraved card-shaped engraving medium upward, trav-
els above the engraved medium accommodating part,
and releases the engraved card-shaped engraving
medium to be accommodated.

2. The automatic continuous image engraving device

according to claim 1, wherein

the unengraved medium accommodating part is provided
with a table on which the unengraved card-shaped
engraving media vertically stacked are put, the table
that is vertically driven,

the highest one of the unengraved card-shaped engraving
media is put to a predetermined vertical position by
vertically driving of the table, and

the medium dispenser adsorbs the highest unengraved
card-shaped engraving medium at the predetermined
vertical position.

3. The automatic continuous image engraving device

according to claim 1, further comprising:

a pre-positioning part provided between the medium

positioning and conveying part and the unengraved
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medium accommodating part and the engraved
medium accommodating part to pre-position an unen-
graved card-shaped engraving medium, wherein

the medium dispenser positions the unengraved card-
shaped engraving medium at the pre-positioning part
and then causes the medium positioning and conveying
part to succeed to the unengraved card-shaped engrav-
ing medium at the succeeding position, and moves an
engraved card-shaped engraving medium at the suc-
ceeding position above the engraved medium accom-
modating part during the unengraved card-shaped
engraving medium is positioned at the pre-positioning
part.

4. The automatic continuous image engraving device
according to claim 2, further comprising:

a pre-positioning part provided between the medium
positioning and conveying part and the unengraved
medium accommodating part and the engraved
medium accommodating part to pre-position an unen-
graved card-shaped engraving medium, wherein

the medium dispenser positions the unengraved card-
shaped engraving medium at the pre-positioning part
and then causes the medium positioning and conveying
part to succeed to the unengraved card-shaped engrav-
ing medium at the succeeding position, and moves an
engraved card-shaped engraving medium at the suc-
ceeding position above the engraved medium accom-
modating part during the unengraved card-shaped
engraving medium is positioned at the pre-positioning
part.



