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AUTOMATICALLY CYCLING DETECTING-AND-SORTING DEVICE
1. Field of the Invention

The present invention relates to an automatically cycling
detecting-and-sorting device for curved and transparent objects, especially to a
device for sorting contact lenses.

2. Description of the Prior Arts

The conventional method to detect the contact lens is to provide an
accommodating plate and multiple cup bodies on the accommodating plate.
Each contact lens is mounted in the cup body. The operator moves the whole
accommodating plate to the detecting region, and then a camera lens of the
detector detects the contact lens in the cup body. After the detection, the
operator manually replaces the cup body with an unqualified contact lens by a
cup body with a qualified contact lens. However, the above process has the
following shortcomings.

First, the detecting process mainly relies on manual work, such as
manually moving the accommodating plate and manually replacing the
unqualified contact lens. But manual work is not efficient and is not accurately
reliable.

Second, if the detecting process proceeds automatically by machinery,
there is still a replacing-unqualified-object process after the detecting process.

To overcome the shortcomings, the present invention provides an
automatically cycling detecting-and-sorting device to mitigate or obviate the
aforementioned problems.

The main objective of the present invention is to provide an
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automatically cycling detecting-and-sorting device that can automatically
detect and sort objects, does not need a replacing-unqualified-object process,
and can raise efficiency.

The automatically cycling detecting-and-sorting device has a base,
multiple accommodating elements, multiple pushing rods, at least one side rod,
at least one detector, a cleaning device, and a control system. The base has a
feeding region, a sort-and-remove region, a discharging region, a first channel,
and a second channel. The feeding region, the sort-and-remove region, and the
discharging region are disposed apart from each other from front to rear in
sequence. The first channel is connected between the feeding region and the
discharging region. The second channel is connected between the feeding
region and the discharging region. The first channel and the second channel are
disposed apart from each other transversely, and the sort-and-remove region is
connected between the first channel and the second channel. The
accommodating elements are mounted on a top of the base, and each one of the
accommodating elements is for accommodating one object under inspection.
The pushing rods are horizontally and movably disposed on the top of the base,
push the accommodating elements, and include a first pushing rod, a second
pushing rod, at least one third pushing rod, a fourth pushing rod, and a fifth
pushing rod. The first pushing rod pushes the accommodating element that is
on the second channel through the feeding region to the first channel. The
second pushing rod pushes the accommodating element that is on the first
channel toward the discharging region. The at least one third pushing rod

selectively pushes the accommodating element that is on the first channel
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through the sort-and-remove region to the second channel. The fourth pushing
rod pushes the accommodating element that is on the first channel through the
discharging region to the second channel. The fifth pushing rod pushes the
accommodating element that is on the second channel toward the feeding
region. The at least one side rod is horizontally and movably disposed on the
top of the base, pushes the accommodating elements, and includes a first side
rod. The first side rod is disposed on the second channel and pushes the
accommodating element that is disposed between the discharging region and
the sort-and-remove region toward the feeding region. The fifth pushing rod
pushes the corresponding accommodating element into a pushing range of the
first side rod. The at least one detector is disposed above the first channel, and
is disposed between the feeding region and the sort-and-remove region, and the
at least one detector is for detecting the object under inspection in the
accommodating element that is disposed below the at least one detector and is
on the first channel. The cleaning device is disposed on the second channel, is
disposed between the sort-and-remove region and the feeding region, and
removes the object in the accommodating element that passes by the cleaning
device and is on the second channel. The control system is electrically
connected to the pushing rods, the at least one side rod, the at least one detector
and the cleaning device, and the control system controls the third pushing rod
according to a detection outcome of the at least one detector.

When the automatically cycling detecting-and-sorting device as
described is in use, the object under inspection is put in the accommodating

element on the feeding region. The accommodating element is then pushed to
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the first channel and conveyed along the first channel. When conveyed along
the first channel, the object under inspection in the accommodating element is
under the detection of the detector. If passing the detection, the accommodating
element keeps being conveyed to the discharging region. The qualified object is
taken out when passing the discharging region. Then the empty accommodating
element is pushed to the second channel and is conveyed along the second
channel. If failing to pass the detection, the accommodating element with the
unqualified object is pushed by the corresponding third pushing rod through the
sort-and-remove region to the second channel when the accommodating
element passes by the sort-and-remove region. Then, the empty
accommodating element and the accommodating element with unqualified
objects together are pushed toward the feeding region. The cleaning device
removes the unqualified object, and then the empty accommodating element is
conveyed back to the feeding region to accommodate a new object under
inspection, thereby automatically achieving the cycling. Because each object
under inspection is accommodated in an individual accommodating element,
even though any object in the accommodating element fails to pass the
detection, said accommodating element is pushed away individually without
affecting the processing of other accommodating elements and objects under
inspection. In addition, the whole detecting, sorting and cycling proceed
automatically. Thus, the automatically cycling detecting-and-sorting device as
described can achieve the purpose of raising efficiency.

Other objectives, advantages and novel features of the invention will

become more apparent from the following detailed description when taken in
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conjunction with the accompanying drawings.

IN THE DRAWINGS:

Fig. 1 is a top view of an automatically cycling detecting-and-sorting
device in accordance with the present invention, showing a base without
accommodating elements;

Fig. 2 1s a top view of the automatically cycling detecting-and-sorting
device in Fig. 1, showing the base with the accommodating elements;

Fig. 3 is a perspective view of the accommodating element of the
automatically cycling detecting-and-sorting device in Fig. 1;

Fig. 4 is a front view in partial section of the accommodating element
of the automatically cycling detecting-and-sorting device in Fig. 1;

Fig. 5 i1s a perspective view of a dumping device of the automatically
cycling detecting-and-sorting device in Fig. 1;

Fig. 6 1s a front view of a dumping device of the automatically cycling
detecting-and-sorting device in Fig. 1, shown unrotated;

Fig. 7 is a front view of a dumping device of the automatically cycling
detecting-and-sorting device in Fig. 1, shown rotated;

Fig. 8 is a schematic view of a control system of the automatically
cycling detecting-and-sorting device in Fig. 1, shown rotated; and

Fig. 9 is a top view of another embodiment of an automatically cycling
detecting-and-sorting device in accordance with the present invention.

With reference to Figs. 1, 2, and 8, an automatically cycling
detecting-and-sorting device in accordance with the present invention

comprises a base 10, multiple accommodating elements 20, multiple pushing
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rods 30, multiple detectors 40, multiple side rods 50, a cleaning device and a
control system 80.

The base 10 has a feeding region 11, a sort-and-remove region 12, a
discharging region 13, a first channel 14 and a second channel 15. The feeding
region 11, the sort-and-remove region 12 and the discharging region 13 are
disposed apart from each other from front to rear in sequence. The first channel
14 and the second channel 15 both extend in front-rear, and are both connected
between the feeding region 11 and the discharging region 13. The first channel
14 and the second channel 15 are disposed apart from each other transversely.
The sort-and-remove region 12 is connected between the first channel 14 and
the second channel 15.

In a preferred embodiment, the feeding region 11 may be for
accommodating multiple rows multiplying multiple columns of the
accommodating elements 20, and the discharging region 13 may be for
accommodating multiple rows multiplying multiple columns of the
accommodating elements 20. But both the first channel 14 and the second
channel 15 are only for one row of the accommodating element 20. Therefore,
the feeding region 11, the discharging region 13, the first channel 14 and the
second channel 15 can transfer a “plane” of the accommodating elements 20
into multiple “rows” of the accommodating elements 20.

The rows of the accommodating elements 20 of the feeding region 11
may be the same or different from the rows of the accommodating elements 20
of the discharging region 13 in amount. The columns of the accommodating

elements 20 of the feeding region 11 may be the same or different from the
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columns of the accommodating elements 20 of the discharging region 13 in
amount. Taking the embodiment in Fig. 2 for example, the feeding region 11
and the discharging region 13 both comprise five columns multiplying four
rows. However, in the embodiment in Fig. 9, the feeding region 11A also
comprises five columns multiplying four rows, but the discharging region 13A
comprises four columns multiplying four rows.

In addition, in a preferred embodiment, the feeding region 11 and the
discharging region 13 are connected to transverse sides of the first channel 14
and the second channel 15. But the feeding region 11 and the discharging
region 13 also may be connected to ends of the first channel 14 and the second
channel 15. The feeding region 11 and the discharging region 13 connecting to
the transverse sides or ends of the channels may be adjusted in demand, and
may affect the amounts of the rows and the columns.

With reference to Figs. 3 and 4, the accommodating elements 20 are
mounted on a top of the base 10, and are pushed by the pushing rods 30 and the
side rods 50. Each accommodating element 20 is for accommodating one
object under inspection. In a preferred embodiment, the object under inspection
is, but not limited to, a contact lens. Each accommodating element 20 has a seat
21, a cup body 22 and a sensed element 23. The seat 21 has an accommodating
hole 211 and two side rod recesses 212. The accommodating hole 211 is
formed in a top of the seat 21. The side rod recesses 212 are respectively
formed in a front side and a rear side of the seat 21, and extend transversely for
the side rod 50 to be inserted into and abut one of the side rod recesses 212.

The cup body 22 is mounted in the accommodating hole 211, and has
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an annular flange 221. The annular flange 221 protrudes around an opening
edge of the cup body 22 and abuts on an edge of the accommodating hole 211,
such that the cup body 22 is supported. The cup body 22 is made of transparent
material, and is for accommodating the object under inspection. A bottom of an
inner surface of the cup body 22 is spherical and protrudes downward to fit a
shape of the object under inspection. Because the cup body 22 is transparent,
spots on the cup body 22 or spots on the object under inspection are easy to be
found out under inspection, thereby reducing the chance that the detection
outcome is affected by the spots on the cup body 22. The sensed element 23 is
mounted on a transverse side of the seat 21. The base 10 further has a sensor 16
disposed on the first channel 14 at a position corresponding to the detector 40
to sense the sensed element 23 of the accommodating element 20. In a
preferred embodiment, the sensed element 23 is a metal panel, and the sensor
16 can sense metal. The sensor 16 may be, but not limited to, an optical coupler
Sensor.

The pushing rods 30 are horizontally and movably disposed on the top
of the base 10, and comprise a first pushing rod 31, a second pushing rod 32,
multiple third pushing rods 33, a fourth pushing rod 34 and a fifth pushing rod
35. The first pushing rod 31 pushes the accommodating element 20 that is on
the second channel 15 through the feeding region 11 to the first channel 14. The
second pushing rod 32 pushes the accommodating element 20 that is on the
first channel 14 toward the discharging region 13. The third pushing rods 33
selectively push the accommodating element 20 that is on the first channel 14

through the sort-and-remove region 12 to the second channel 15. The fourth
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pushing rod 34 pushes the accommodating element 20 that is on the first
channel 14 through the discharging region 13 to the second channel 15. The
fifth pushing rod 35 pushes the accommodating element 20 that is on the
second channel 15 toward the feeding region 11.

The detectors 40 are disposed above the first channel 14, and are
disposed between the feeding region 11 and the sort-and-remove region 12, and
are for detecting the object under inspection in the accommodating element 20
that is disposed below the detectors 40 and is on the first channel 14. The
amount of the detector 40 may be only one. In a preferred embodiment, the
detector 40 is, but not limited to, a CCD (Charge-coupled Device) detector.

The side rods 50 are horizontally and movably disposed on the top of
the base 10, and include a first side rod 51, a second side rod 52 and a third side
rod 53. The first side rod 51 is disposed on the second channel 15, and pushes
the accommodating element 20 that is disposed between the discharging region
13 and the sort-and-remove region 12 toward the feeding region 11.

The second side rod 52 is disposed above the first channel 14, and
pushes the accommodating element 20 that is disposed between the feeding
region 11 and the sort-and-remove region 12 toward the sort-and-remove
region 12. A pushing distance of the second side rod 52 equals a front-rear
length of one accommodating element 20 or a sum of the front-rear lengths of
multiple accommodating elements 20.

In a preferred embodiment, the pushing distance of the second side rod
52 equals the sum of the front-rear lengths of multiple accommodating

elements 20, and preferably equals the sum of the front-rear lengths of five
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accommodating elements 20 as shown in the figures. A front-rear length of the
sort-and-remove region 12 is larger than or equal to the pushing distance of the
second side rod 52, and preferably is larger than or equal to the sum of the
front-rear lengths of five accommodating elements 20 in the preferred
embodiment. An amount of the accommodating element 20 that corresponds to
the pushing distance of the second side rod 52 is equal to an amount of the third
pushing rods 33. Thus, in the preferred embodiment, the amount of the third
pushing rods 33 is five.

The third side rod 53 is disposed above the first channel 14, and pushes
the accommodating element 20 that is disposed between the sort-and-remove
region 12 and the discharging region 13 toward the discharging region 13.

With reference to Figs. 5 to 7, the cleaning device is disposed on the
second channel 15, and is disposed between the sort-and-remove region 12 and
the feeding region 11 for removing the object in the accommodating element 20
that passes by the cleaning device and is on the second channel 15. In a
preferred embodiment, the cleaning device has a dumping device 60 and a
pouring device 70.

The dumping device 60 has two rotating seats 61, a rotatable channel
62 and a motor 63. The rotating seats 61 are connected securely on the ground
or other places. The rotatable channel 62 replaces a part of the second channel
15, and is pivotally connected between the rotating seats 61. The rotatable
channel 62 is capable of engaging the accommodating elements 20 in rotating
direction. The motor 63 is mounted on one of the rotating seats 61, and rotates

the rotatable channel 62. The rotatable channel 62 and the accommodating
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element 20 are rotated transversely at an angle larger than 90 degrees to dump
out the object from the accommodating element 20. Then, the rotatable channel
62 and the accommodating element 20 are rotated back to the original angle.

The pouring device 70 is disposed between the dumping device 60 and
the feeding region 11, and pours water or maintenance solution into the
accommodating element 20 that is disposed on the second channel 15 and is
disposed adjacent to the pouring device 70.

With reference to Fig. 8, the control system 80 is electrically connected
to the pushing rods 30, the side rods 50, the sensor 16, the detectors 40, the
dumping device 60 and the pouring device 70, and controls the movement of
the elements. Preferably, the control system 80 controls the pushing timing of
the third pushing rods 33 according to a detection outcome of the detectors 40,
the pushing distance of the second side rod 52 and the counting of the sensor
16.

When the automatically cycling detecting-and-sorting device as
described is in use, the object under inspection is put in the accommodating
element 20 on the feeding region 11. The first pushing rod 31 pushes the
accommodating element 20 to the first channel 14, and then the second pushing
rod 32 pushes the accommodating element 20 along the first channel 14 into a
pushing range of the second side rod 52. Then, the second side rod 52 pushes
the accommodating element 20 to pass the detectors 40 and the sensor 16, such
that the accommodating element 20 is under the detection of the detector and
the sensing of the sensor 16. Because the pushing distance of the second side

rod 52 equals the sum of the front-rear lengths of the accommodating elements
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20, the control system 80 can determine the passing time and the position of the
accommodating element 20 that accommodates unqualified object when said
accommodating element 20 is pushed to the sort-and-remove region 12
according to the received information.

If failing to pass the detection, the accommodating element 20 with the
unqualified object is pushed by the corresponding third pushing rod 33 through
the sort-and-remove region 12 to the second channel 15 when the
accommodating element 20 passes by the sort-and-remove region 12.

If the accommodating element passes the detection, the third pushing
rod 33 will not move when the accommodating element 20 passes by the
sort-and-remove region 12. The accommodating element 20 is pushed by the
subsequent accommodating element 20 to pass the sort-and-remove region 12,
and then is pushed by the third side rod 53 to the discharging region 13.
Afterwards, the accommodating element 20 is pushed by the second channel 15.
The qualified object is taken out when passing the discharging region 13. The
empty accommodating element 20 is pushed by the fifth pushing rod 35 along
the second channel 15 into a pushing range of the first side rod 51. Then, the
empty accommodating element 20 and the accommodating element 20 with
unqualified object together are pushed by the first side rod 51 toward the
feeding region 11, thereby ensuring the accommodating elements 20 abut each
other.

Then, the accommodating element 20 passes the dumping device 60
and the pouring device 70 to make sure the accommodating element 20 after

passing the dumping device 60 and the pouring device 70 accommodate
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nothing but water or maintenance solution. Finally, the accommodating element
20 is pushed by the first pushing rod 31 to the feeding region 11 to
accommodate a new object under inspection, thereby achieving cycling use of
the accommodating element 20. When in the feeding region 11 and in the
discharging region 13, the object in the cup body 22 is put in and taken out by,
but not limited to, vacuum absorption.

In the above process, even though any object in the accommodating
element 20 fails to pass the detection, said accommodating element 20 is
pushed away from the first channel 14 when passing the sort-and-remove
region 12, and does not affect the processing of other accommodating elements
20 and the objects under inspection. In addition, the whole detecting, sorting
and cycling proceed automatically. Thus, the automatically cycling
detecting-and-sorting device as described can achieve the purpose of raising
efficiency.

In another preferred embodiment, the pushing distance of the second
side rod may equal a front-rear length of one accommodating element, and thus
the base needs only one third pushing rod, as long as the control system
determines the accurate timing to push out and pull back the third pushing rod.

In another preferred embodiment, the accommodating element may be
implemented without any sensed element, and the first channel may be
implemented without the sensor, as long as the control system calculates a
distance between the detector and the third pushing rod and the pushing
distance of the second side rod to determine the timing to push out the third

pushing rod.
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In another preferred embodiment, the feeding region and the
discharging region may accommodate only one row of the accommodating
elements, as long as the feed-in and removal processes of the object can match
the one-row region.

In another preferred embodiment, the accommodating element may be
altered in structure other than the above mentioned, as long as the
accommodating element can accommodate object and does not interfere with

the detection.
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CLAIMS:

1. An automatically cycling detecting-and-sorting device comprises:
a base (10) having

a feeding region (11);

a sort-and-remove region (12);

a discharging region (13); wherein the feeding region (11), the
sort-and-remove region (12), and the discharging region (13) are disposed apart
from each other from front to rear in sequence;

a first channel (14) connected between the feeding region (11)
and the discharging region (13); and

a second channel (15) connected between the feeding region (11)
and the discharging region (13); wherein the first channel (14) and the second
channel (15) are disposed apart from each other transversely, and the
sort-and-remove region (12) is connected between the first channel (14) and the
second channel (15);

multiple accommodating elements (20) mounted on a top of the base
(10), and each one of the accommodating elements (20) for accommodating
one object under inspection;

multiple pushing rods (30) horizontally and movably disposed on the
top of the base (10), pushing the accommodating elements (20), and including

a first pushing rod (31) pushing the accommodating element (20)
that is on the second channel (15) through the feeding region (11) to the first

channel (14);
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a second pushing rod (32) pushing the accommodating element
(20) that 1s on the first channel (14) toward the discharging region (13);
at least one third pushing rod (33) selectively pushing the
accommodating element (20) that is on the first channel (14) through the
sort-and-remove region (12) to the second channel (15);
a fourth pushing rod (34) pushing the accommodating element
(20) that 1s on the first channel (14) through the discharging region (13) to the
second channel (15); and
a fifth pushing rod (35) pushing the accommodating element (20)
that is on the second channel (15) toward the feeding region (11);
at least one side rod (50) horizontally and movably disposed on the top
of the base (10), pushing the accommodating elements (20), and including
a first side rod (51) disposed on the second channel (15) and
pushing the accommodating element (20) that is disposed between the
discharging region (13) and the sort-and-remove region (12) toward the feeding
region (11); wherein the fifth pushing rod (35) pushes the corresponding
accommodating element (20) into a pushing range of the first side rod (51);
at least one detector (40) disposed above the first channel (14), and
disposed between the feeding region (11) and the sort-and-remove region (12),
and the at least one detector (40) for detecting the object under inspection in the
accommodating element (20) that is disposed below the at least one detector
(40) and is on the first channel (14);
a cleaning device disposed on the second channel (15), disposed

between the sort-and-remove region (12) and the feeding region (11), and
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removing the object in the accommodating element (20) that passes by the
cleaning device and is on the second channel (15); and

a control system (80) electrically connected to the pushing rods (30),
the at least one side rod (50), the at least one detector (40) and the cleaning
device, and the control system (80) controlling the at least one third pushing

rod (33) according to a detection outcome of the at least one detector (40).

2. The automatically cycling detecting-and-sorting device as claimed in
claim 1, wherein the at least one side rod (50) further includes:

a second side rod (52) disposed above the first channel (14) and
pushing the accommodating element (20) that is disposed between the feeding
region (11) and the sort-and-remove region (12) toward the sort-and-remove
region (12); wherein a pushing distance of the second side rod (52) equals a
front-rear length of one accommodating element (20) or a sum of the front-rear
lengths of multiple accommodating elements (20); wherein an amount of the
accommodating element (20) that corresponds to the pushing distance of the
second side rod (52) is equal to an amount of the at least one third pushing rod
(33); wherein the second pushing rod (32) pushes the corresponding
accommodating element (20) into a pushing range of the second side rod (52);
and

a third side rod (53) disposed above the first channel (14) and pushing
the accommodating element (20) that is disposed between the sort-and-remove

region (12) and the discharging region (13) toward the discharging region (13).
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3. The automatically cycling detecting-and-sorting device as claimed in
claim 2, wherein

each one of the accommodating elements (20) has a sensed element
(23);

the base (10) further has

a sensor (16) disposed on the first channel (14) to sense the

sensed element (23) of the accommodating element (20), and electrically
connecting to the control system (80); and

the control system (80) controls the pushing timing of the at least one
third pushing rod (33) according to the pushing distance of the second side rod

(52) and counting of the sensor (16).

4. The automatically cycling detecting-and-sorting device as claimed in
any one of claims 1 to 3, wherein

the feeding region (11) is for accommodating multiple rows
multiplying multiple columns of the accommodating elements (20); and

the discharging region (13) is for accommodating multiple rows

multiplying multiple columns of the accommodating elements (20).

5. The automatically cycling detecting-and-sorting device as claimed in
claim 4, wherein

the rows of the accommodating elements (20) of the feeding region (11)
differ from the rows of the accommodating elements (20) of the discharging

region (13) in amount; and
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the columns of the accommodating elements (20) of the feeding region
(11) differ from the columns of the accommodating elements (20) of the

discharging region (13) in amount.

6. The automatically cycling detecting-and-sorting device as claimed in
any one of claims 1 to 5, wherein the cleaning device has

a dumping device (60) rotating the accommodating element (20) that is
disposed on the second channel (15) and is disposed adjacent to the dumping
device (60) toward a transverse side to dump the object in said accommodating
element (20), and then rotating said accommodating element (20) back; and

a pouring device (70) disposed between the dumping device (60) and
the feeding region (11), and pouring water or maintenance solution into the
accommodating element (20) that is disposed on the second channel (15) and is

disposed adjacent to the pouring device (70).

7. The automatically cycling detecting-and-sorting device as claimed in
any one of claims 1 to 6, wherein each one of the accommodating elements (20)
has
a seat (21) having
an accommodating hole (211) formed in a top of the seat (21);
and
a cup body (22) mounted in the accommodating hole (211), made of a

transparent material, and being for accommodating the object under inspection.
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8. The automatically cycling detecting-and-sorting device as claimed in
claim 7, wherein a bottom of an inner surface of the cup body (22) is spherical

and protrudes downward.

9. The automatically cycling detecting-and-sorting device as claimed in
any one of claims 1 to 8, wherein each of the multiple accommodating
elements (20) has

two side rod recesses (212) respectively formed in a front side and a
rear side of said accommodating element (20) for the at least one side rod (50)

to be inserted into and abut one of the side rod recesses (212).



