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(54) AUTOMATIC PILL COUNTING AND PACKAGING APPARATUS

(57) The present invention relates to an automatic
pill counting and packaging apparatus which may auto-
matically count and package pills into a pouch having a
sealable inlet. The automatic pill counting and packaging
apparatus includes a bottom transfer part (10) for sup-
plying a pouch, a top transfer part (20) disposed at an

upper portion of the bottom transfer part (10) for supplying
pills, a counting part (30) for counting the pills supplied
by the top transfer part (20), and a packing part (40) for
inputting and packing the pills supplied by the top transfer
part (20) into the pouch supplied by the bottom transfer
part (10).
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Description

1. Field of the Invention

[0001] The present invention relates to an automatic
pill counting and packaging apparatus capable of auto-
matically performing a series of processes for providing
pills and pouches, counting the pills, and inputting the
pills into the pouches for packaging.

2. Discussion of Related Art

[0002] Generally, a typical pill counting and packaging
technique includes a supplier for simultaneously supply-
ing a plurality of pills; a transfer unit including an upper
transfer device, which is connected to the supplier, hav-
ing a plurality of main tracks arranged in parallel in a
transverse direction so as to transfer the plurality of pills
supplied from the supplier through paths different from
each other, a first lower transfer device having a plurality
of first sub-tracks, each of which has an upper portion
connected to a lower portion of each of the main tracks
and a plurality of first guide rails arranged in parallel in
the transverse direction so as to transfer the plurality of
pills supplied from the main tracks by dividing the pills
into paths different from each other, and a second lower
transfer device having a plurality of second sub-tracks,
each of which has an upper portion connected to a lower
portion of each of the first sub-tracks and a plurality of
second guide rails formed therein corresponding to the
first guide rails; and a discharger for discharging the pills,
which are supplied from the transfer unit along the paths
different from each other, through paths different from
each other. Here, the supplier is formed of a hollow, an
internal lower portion of the supplier is formed of a hollow
and a supply hopper divided into a plurality of spaces so
as to correspond to the number of the main tracks, an
upper portion of the supplier is connected to a lower por-
tion of the supply hopper, and a lower portion of the sup-
plier is connected to each of the main tracks, wherein the
supplier includes a connection hopper having an inside
divided into a plurality of spaces so as to correspond to
the supply hopper.

SUMMARY OF THE INVENTION

[0003] Therefore, an object of the present invention is
to provide an automatic pill counting and packaging ap-
paratus provided with a sequence of an automatic
processing system for counting pills which are supplied,
inputting a target number of the pills into a pouch, and
simultaneously closing an inlet of the pouch and sealing
the inlet when the inputting is completed, then separating
and discharging the pouch from a pouch roll.
[0004] In other to achieve the above object, in accord-
ance with the present invention, an automatic pill count-
ing and packaging apparatus includes a bottom transfer
part configured to supply a pouch; a top transfer part

disposed at an upper portion of the bottom transfer part
and configured to supply pills; a counting part configured
to count the pills supplied by the top transfer part; and a
packing part configured to input and pack the pills sup-
plied by the top transfer part into the pouch supplied by
the bottom transfer part, wherein the bottom transfer part
includes a bottom body; a store roller installed at a lower
portion of a rear side of the bottom body and wound with
a pouch roll in which sheets of pouches are connected
in a row; upper and lower transfer rollers installed at an
upper portion of a front side of the bottom body and con-
figured to vertically support the pouch; and a transfer
roller drive unit configured to deliver a rotational power
to the upper transfer roller or the lower transfer roller to
release the pouch roll wound on the store roller, thereby
providing and transferring the pouch to the front side of
the bottom body, and wherein the packing part includes
a blowing unit installed at an upper portion of the upper
transfer roller on a front surface of the bottom body and
configured to open an inlet of a sheet of the pouch sup-
plied by the bottom transfer part; a relay unit having a
relay hopper configured to provide a pill input path from
the top transfer part to the pouch, a shutter plate rotatably
provided at an outlet of the relay hopper, and a plate drive
unit configured to rotate the shutter plate to control an
opening and a closing of the outlet of the relay hopper;
and a sealing unit disposed at a lower portion of the lower
transfer roller on the front surface of the bottom body and
configured to heat and seal the inlet of the pouch.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The above and other objects, features and ad-
vantages of the present invention will become more ap-
parent to those of ordinary skill in the art by describing
exemplary embodiments thereof in detail with reference
to the accompanying drawings, in which:

FIG. 1 is a side configurational view illustrating an
automatic pill counting and packaging apparatus ac-
cording to the present invention;
FIGS. 2 and 3 are partial side configurational views
illustrating a counting part and a packing part, re-
spectively;
FIG. 4 is a partial front configurational view illustrat-
ing a guide unit of the packing part; and
FIG. 5 is a partial front configuration view illustrating
a sealing unit of the packing part.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0006] Hereinafter, preferred embodiments of the
present invention will be described with reference to the
accompanying drawings.
[0007] Prior to describing the preferred embodiments
of the present invention, terms or words used in this dis-
closure and claims are not to be construed by limiting to
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ordinary or dictionary meanings, and these should be
construed as meanings and concepts meeting the tech-
nical spirit of the present invention on the principle that
inventors may appropriately define concepts of terms in
order to describe their own invention in the best possible
way. Therefore, embodiments disclosed herein and con-
figurations shown in the accompanying drawings may be
merely a single preferred embodiment and may not rep-
resent all technical spirits of the present invention, and
it should be understood that numerous other equivalents
and modifications may exist and may be devised by those
skilled in the art at the time of applying this application.
[0008] On the basis of FIG. 1, a direction to a top trans-
fer part is specified as an upper portion or an upper side
and a direction to a bottom transfer part is specified as
a lower portion or a lower side, whereas a direction to a
store roller of the bottom transfer part is specified as a
rear portion or a rear side and a direction to the upper
and lower transfer rollers is specified as a front portion
or a front side.
[0009] As shown in FIGS. 1 to 5, an automatic pill
counting and packaging apparatus schematically include
a bottom transfer part 10, a top transfer part 20, a counting
part 30, and a packing part 40.
[0010] Looking at each component, as shown in FIG.
1, the bottom transfer part 10 is for supplying a pouch 1,
and may include a bottom body 11, a store roller 12 in-
stalled at a rear lower portion of the bottom body 11 and
wound with a pouch roll in which sheets of pouches 1 are
connected in a row, upper and lower transfer rollers 13
and 14 installed at a front upper portion of the bottom
body 11 to vertically support the pouch 1, and a transfer
roller drive unit 15 for delivering a rotational power to the
upper transfer roller 13 or the lower transfer roller 14 to
release the pouch roll wound on the store roller 12, there-
by supplying and transferring the pouch to a front side.
[0011] Here, the bottom body 11 includes a bottom
frame 111, a vertical frame 112 erected at one side of an
upper portion of the bottom frame 111, and a horizontal
frame 113 disposed at an upper portion of the vertical
frame 112 on front and rear sides.
[0012] And, the store roller 12 is laterally and horizon-
tally disposed at a rear side of the bottom frame 111 of
the bottom body 11, and the upper and lower transfer
rollers 13 and 14 are laterally and horizontally disposed
to be vertically parallel at a front side of the horizontal
frame 113 of the bottom body 11.
[0013] In addition, the bottom body 11 further includes
a plurality of guide rollers 16 disposed at each of the
frames 111, 112, and 113 to guide a transferring of the
pouch 1. Moreover, the bottom body 11 further includes
a front cover 114 disposed at the front side of the hori-
zontal frame 113 to have a form covering some portions
of the upper and lower transfer rollers 13 and 14 and the
plurality of guide rollers 16.
[0014] As shown in FIG. 1, the top transfer part 20 is
disposed at an upper portion of the bottom transfer part
10 to supply pills, and includes a main hopper 21, a trans-

fer plate 22 for receiving the pills provided from the main
hopper 21, and a vibration unit 23 for vibrating the transfer
plate 22 to transfer the pills to the front side.
[0015] Here, the transfer plate 22 includes a top trans-
fer plate 221 disposed at a lower portion of an outlet of
the main hopper 21, and a bottom transfer plate 222 on
which a plurality of pill movement paths are formed by a
partition wall and one end of which is disposed at a lower
portion of a front side of the top transfer plate 221.
[0016] Additionally, the vibration unit 23 is disposed at
a lower portion of the bottom transfer plate 222 to verti-
cally vibrate the bottom transfer plate 222, and to this
end it may be preferable to arrange the bottom transfer
plate 222 to be inclined downward toward the front side.
The vibration unit 23 may include an eccentric cam sup-
porting the lower portion of the bottom transfer plate 222,
and a cam driver for rotating the eccentric cam. There-
fore, the vibration unit 23 may be modified and changed
in a variety of forms within the range which satisfies con-
ditions for vertically vibrating the bottom transfer plate
222.
[0017] As shown in FIGS. 2 and 3, the counting part
30 is for controlling an operation of the packing part 40
by counting the pills supplied by the top transfer part 20.
The counting part 30 includes a pill input pipe 31 having
a penetrated portion at a middle thereof and first and
second transparent plates 311 and 312 installed at the
penetrated portion to enable pills dropping from the trans-
fer plate 22 by the vibration unit 23 to be input into the
pill input pipe 31; a photo-coupler 32 having a light emit-
ting diode 321 installed outside the first transparent plate
311 to emit light and a light receiving transistor 322 in-
stalled outside the second transparent plate 312 to output
an electrical signal in response to the light emitted from
the light emitting diode 321; and a controller 33 for count-
ing the pills input into the pill input pipe 31 in response
to the electrical signal provided from the light receiving
transistor 322 and controlling each unit of the vibration
unit 23 and the packing part 40 to be described below to
input the pills into the pouch 1 to a target value, wherein
the controller 33 resumes counting the pills continuing a
previous count of the pills when the counting of the pills
has been stopped and then is restarted.
[0018] As shown in FIGS. 1 to 5, the packing part 40
is for inputting and packaging the pills supplied by the
top transfer part 20 into the pouch 1 supplied by the bot-
tom transfer part 10. The packing part 40 includes a blow-
ing unit 41 installed at an upper portion of the upper trans-
fer roller 13 on a front surface of the bottom body 11, that
is, on a front surface of the front cover 114 of the bottom
body 11, for opening an inlet of a sheet of the pouch 1
supplied by the bottom transfer part 10; a relay unit 42
having a relay hopper 421 providing a pill input path from
the top transfer part 20 to the pouch 1, a shutter plate
422 rotatably provided at an outlet of the relay hopper
421, and a plate drive unit 423 for rotating the shutter
plate 422 to control an opening and a closing of the outlet
of the relay hopper 421; a sealing unit 43 disposed at a
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lower portion of the lower transfer roller 14 on the front
surface of the bottom body 11, that is, on the front surface
of the front cover 114 of the bottom body 11, and provided
with a heating bar 433 for heating and sealing the inlet
of the pouch 1.
[0019] As shown in FIGS. 3 and 4, the blowing unit 41
includes a nozzle 411 fixed to and installed at a separate
bracket and the like provided on the front surface of the
front cover 114, and an air supply unit 412 connected to
the nozzle 411 to supply air under the control of the con-
troller 33.
[0020] Here, a nozzle 411 having a downward dis-
charge type structure so as to discharge air into the inlet
of the pouch 1 located at a lower side thereof is prefer-
able.
[0021] In addition, as shown in FIGS. 2 and 3, the relay
unit 42 further includes a collection hopper 424 for col-
lecting the dropped pills, which pass from the bottom
transfer plate 222 of the top transfer part 20 to the pill
input pipe 31, to guide the collected pills to move to the
relay hopper 421.
[0022] Moreover, as shown in FIGS. 2 and 3, the plate
drive unit 423 of the relay unit 42 includes a supporting
bar 423a provided at an upper portion of a front side of
the relay hopper 421; a known pneumatic cylinder 423b
provided with a cylinder body 423b1 and a piston 423b2
installed therein, which are hinge-coupled to the support-
ing bar 423a, and enabling the piston 423b2 to perform
a forward and backward movement according to a se-
lective supply of air; a first hinge 423c mutually connect-
ing an end of the piston 423b2 of the pneumatic cylinder
423b and a middle end of a front surface of the shutter
plate 422; and a second hinge 423d mutually connecting
an upper portion of the shutter plate 422 and a lower
portion of the front side of the relay hopper 421.
[0023] With such a configuration, opening and closing
operations of the shutter plate 422 may be possible based
on the second hinge 423d by the forward and backward
movement of the piston 423b2 of the pneumatic cylinder
423b. At this point, a lower portion surface of the outlet
of the relay hopper 421 has a structure which is inclined
from the front side more as it nears the rear side, and the
shutter plate 422 has a size capable of blocking the outlet
of the relay hopper 421. When the pills are input into the
inlet of the pouch 1, the shutter plate 422, which is rotated
to be opened by the plate drive unit 423, having a rota-
tional angle so as to support an inward side of the inlet
of the pouch 1 toward an outward direction thereof may
be preferable.
[0024] As a result, the opened outlet of the pouch 1
may be supported by the shutter plate 422, which is ro-
tated to be opened, to maintain an open state.
[0025] In addition, as shown in FIGS. 2, 3, and 5, the
sealing unit 43 includes two guide poles 431 longitudi-
nally and horizontally disposed at both ends of the front
surface of the front cover 114 of the bottom body 11; a
sealing body 432 inserted into the two guide poles 431;
the heating bar 433 provided horizontally on a rear sur-

face of the sealing body 432; and a sealing drive unit 434
for moving the sealing body 432 forward and backward
along the two guide poles 431, and which is controlled
by the controller 33. At this point, the sealing drive unit
434 is fixed to and installed at the horizontal frame 113
of the bottom body 11 and an end of the built-in piston
423b2 is connected to the sealing body 432, wherein the
sealing drive unit 434 may be connected to the sealing
body 432 without interfering with the pouch 1 into which
the pills are input, and may include a known pneumatic
cylinder capable of moving the sealing body 432 in for-
ward and backward directions according to a selective
supply of air. Therefore, the sealing drive unit 434 may
be modified and changed in a variety of forms within the
range satisfying conditions for moving the sealing body
432 in forward and backward directions.
[0026] As a result, when the inputting of the pills into
the inlet of the pouch 1 is completed, the heating bar 433
positioned at the rear surface of the sealing body 432,
which is advanced by the sealing drive unit 434, heats
and seals the inlet of the pouch 1.
[0027] In addition, the packing part 40 further includes
a guide unit 44 pushing both ends of the inward side of
the inlet of the pouch 1 to induce a closing of the inlet of
the pouch 1 when being sealed by the sealing unit 43
after the inputting of the pills into the inlet of the pouch 1
is completed. As shown in FIGS. 4 and 5, the guide unit
44 includes a guide cylinder 441 of a pneumatic cylinder
structure provided at one side of the upper transfer roller
13 in the front cover 114 of the bottom body 11; a guide
piston 442 installed in the guide cylinder 441 and per-
forming a reciprocating movement in left and right direc-
tions according to a selective supply of air; a guide push-
rod 443 of a backslash ’\’ shape hinge-coupled to an end
of the guide piston 442 and having a long hole formed at
a middle portion of the guide pushrod 443 in a length
direction; and a guide pin 444 provided at the guide cyl-
inder 441 and fitted in the long hole of the guide pushrod
443. With such a configuration, when the guide piston
442 advances, the guide pushrod 443 simultaneously
advances with the advancing of the guide piston 442 to
perform a rotational operation based on the guide pin
444. At this point, the guide pushrod 443 being vertically
erected pushes the inward side of the inlet of the pouch
1 toward an outward direction thereof.
[0028] Moreover, a guide unit 44 is further provided at
the other side of the upper transfer roller 13 in the front
cover 114 of the bottom body 11, wherein the two guide
units 44 are provided in a structure facing each other
such that the both ends of the inward side of the inlet of
the pouch 1 are pushed toward the outward direction
thereof to induce a closing of the inlet of the pouch 1.
[0029] Meanwhile, when the inlet of the pouch 1 is
sealed by the sealing unit 43, the upper or lower transfer
roller 13 or 14 is rotated in reverse by the transfer roller
drive unit 15 to separate and drop a sheet of the pouch
1 from the pouch roll when the heating bar 433 of the
sealing unit 43 pressurizes and fixes the inlet of the pouch
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1.
[0030] Looking at an operation of the automatic pill
counting and packaging apparatus with such a configu-
ration, pills accommodating in the main hopper 21 of the
top transfer part 20 are transferred to the bottom transfer
plate 222 after passing the top transfer plate 221 of the
transfer plate 22; the bottom transfer plate 222 being ver-
tically vibrated by the vibration unit 23 transfers the pills
to a front side; the photo-coupler 32 counts the pills pass-
ing through the pill input pipe 31; the controller 33 controls
the plate drive unit 423 based on the counted value to
rotate the shutter plate 422, thereby closing the outlet of
the relay hopper 421; and the controller 33 simultane-
ously controls the sealing drive unit 434 to move the seal-
ing body 432 backward such that the heating bar 433
positioned at the rear side of the sealing body 432 heats
and seals the inlet of the pouch 1 and simultaneously
pressurizes the inlet. The controller 33 simultaneously
controls the guide cylinder 441 to advance the guide pis-
ton 442 such that the guide pushrod 443 connected to
the guide piston 442 is rotated based on the guide pin
444 to be vertically erected and to close the inlet of the
pouch 1. At this point, a rotational operation of the guide
pushrod 443 is completed before the sealing body 432
begins a backward movement operation and the heating
bar 433 reaches the inlet of the pouch 1, that is, before
pressurizing the inlet.
[0031] After the sealing is completed, the controller 33
controls the transfer roller drive unit 15 to rotate the upper
or lower transfer roller 13 or 14 in reverse to separate
the sheet of the pouch 1 from the pouch roll, and then
the guide pushrod 443 and the sealing body 432 are re-
spectively restored to their original positions. Also, the
controller 33 controls the transfer roller drive unit 15 to
rotate the upper or lower transfer roller 13 or 14 to provide
a sheet of the pouch 1 to the front side. In addition, the
controller 33 controls an air supply unit 412 to open an
inlet of the pouch 1 using air discharged from the nozzle
411 at the same time as opening the outlet of the relay
hopper 421 through the shutter plate 422, thereby re-
starting an input of the pills into a newly supplied pouch 1.
[0032] At this point, when the outlet of the relay hopper
421 is closed by the shutter plate 422, the pills supplied
to the relay hopper 421, which have been counted by the
counting part 30, and the controller 33 reflects the count-
ed value of the pills when restarting the input of the pills
into the newly supplied pouch 1, thereby an input of a
target value of pills is performed.
[0033] In accordance with the present invention, a pri-
mary effect of the automatic pill counting and packaging
apparatus may be the possibility of packaging pills in a
vinyl type pouch instead of a typical vessel used in pill
packing.
[0034] Also, in accordance with the present invention,
when pills are packed in a pouch, each process for open-
ing and fixing an inlet of the pouch, closing and sealing
the inlet of the pouch, discharge the pouch, and the like
may be automatically performed in the packing part.

[0035] Although the present invention has been de-
scribed above with reference to the accompanying draw-
ings by focusing on "the automatic pill counting and pack-
aging apparatus" having an inventive form and structure,
numerous other modifications and alternations can be
devised by those skilled in the art and these should be
construed as falling within the spirit and scope of the prin-
ciples of the present invention.

Claims

1. An automatic pill counting and packaging apparatus
comprising:

a bottom transfer part configured to supply a
pouch;
a top transfer part disposed at an upper portion
of the bottom transfer part and
configured to supply pills;
a counting part configured to count the pills sup-
plied by the top transfer part; and
a packing part configured to input and pack the
pills supplied by the top transfer part into the
pouch supplied by the bottom transfer part,

wherein the bottom transfer part includes:

a bottom body;
a store roller installed at a lower portion of a rear
side of the bottom body and wound with a pouch
roll in which sheets of pouches are connected
in a row;
upper and lower transfer rollers installed at an
upper portion of a front side of the bottom body
and configured to vertically support the pouch;
and
a transfer roller drive unit configured to deliver
a rotational power to the upper transfer roller or
the lower transfer roller to release the pouch roll
wound on the store roller, thereby providing and
transferring the pouch to the front side, and

wherein the packing part includes:

a blowing unit installed at an upper portion of
the upper transfer roller in a front surface of the
bottom body so as to opening an inlet of a sheet
of the pouch supplied by the bottom transfer
part;
a relay unit having a relay hopper configured to
provide a pill input path from the top transfer part
to the pouch, a shutter plate rotatably provided
at an outlet of the relay hopper, and a plate drive
unit configured to rotate the shutter plate to con-
trol an opening and a closing of the outlet of the
relay hopper; and
a sealing unit disposed at a lower portion of the
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lower transfer roller in the front surface of the
bottom body and having a heating bar to heat
and seal the inlet of the pouch.

2. The apparatus of claim 1, wherein, the shutter plate
which rotated by the plate drive unit, when the pills
are input into the inlet of the pouch, has a rotational
angle so as to support an inward side of the inlet of
the pouch toward an outward direction thereof.

3. The apparatus of claim 1, wherein the packing part
further includes:

a guide unit configured to bidirectionally push
both ends of the inward side of the inlet of the
pouch to induce a closing of the inlet of the pouch
when the inputting of the pills into the inlet of the
pouch has been completed and the inlet of the
pouch is sealed by the sealing unit.

4. The apparatus of claim 1, wherein the pouch is fixed
by the heating bar of the sealing unit when the inlet
of the pouch is sealed by the sealing unit, and the
upper or lower transfer roller is rotated in reverse by
the transfer roller drive unit to separate the sheet of
the pouch from the pouch roll.
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