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[PROBLEMS] To provide an automatic strapping packing machine in which the carrying line of packed articles can be arranged In
the straight line direction while reducing the Installation space and simplifying the total structure, a band can be fed surely into a
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(57) Abrege(suite)/Abstract(continued):

band guide arch, and packing work can be performed continuously, and to provide its automatic strapping packing system.
IMEANS FOR SOLVING PROBLEMS] The automatic strapping packing machine includes a packing machine body having an
upper surface table on which packed articles pass, a pair of vertical band guide arches arranged above the upper surface table In
the direction parallel with the passing direction of the packed articles while spaced apart from each other, and a horizontal band
guide arch arranged above the upper surface table in the direction parallel with the passing direction of the packed articles wherein
the pair of vertical band guide arches are arranged freely to move between a waiting position separated from the horizontal band

guide arch and a communicating position communicating with the horizontal band guide arch in the direction Intersecting the
passing direction of the packed articles perpendicularly.
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(§7) Abstract: [PROBLEMS] To provide an automatic
strapping packing machine in which the carrying line of
packed articles can be arranged in the straight line direc-
tion while reducing the installation space and simplifying
the total structure, a band can be fed surely into a band
guide arch, and packing work can be performed contin-
uously, and to provide its automatic strapping packing
system. [MEANS FOR SOLVING PROBLEMS] The
automatic strapping packing machine includes a packing
machine body having an upper surface table on which
packed articles pass, a pair of vertical band guide arches
arranged above the upper surface table in the direction
parallel with the passing direction of the packed articles
while spaced apart from each other, and a horizontal band
guide arch arranged above the upper surface table in the
direction parallel with the passing direction of the packed
articles wherein the pair of vertical band guide arches are
arranged freely to move between a waiting position sep-
arated from the horizontal band guide arch and a com-
municating position communicating with the horizontal
band guide arch in the direction intersecting the passing
direction of the packed articles perpendicularly.
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Descraiption

AUTOMATIC BANDING PACKING MACHINE AND AUTOMATIC BANDING PACKING

SYSTEM

Technical Field

[0001] The present invention relates to an automatic

panding packing machine and an automatic panding packing

10 system.

Background Art

10002} With a trend of labor saving in a packing work, an
15 automatic banding packing machine 100 as shown in Fi1g. 12 has

peen widely used as disclosed in the Patent Document 1 (Japanese

Patent Laid-Open Publicaticn No. H5(1993)-112315), for
example.
[0003] That 1s, the automatic banding packing machine 100

20 1s, as shown in Fig. 12, provided with a packing machine body
10l installed on a floor face of a plant and the like, for example,
and on an upper face of the packing machine body 101, an

upper—face table 114 constituting a work base for mounting and

packing an object to be packed is formed.
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(00041 And on the upper-face table 114, a band guide arch
102 substantially in the U-shape is installed upright and a
continuous band passage is fcrmed therein, though not shown .
10005] That is, the band guide arch 102 is constituted by

gr—

a pair of vertical arches 104, 106 arranged separately 1n

parallel and an upper arch 108 connecting upper end portions

of the vertical arches 104, 106, and the band passage i1s formed
therein.

[0006] On the other hand, on the upper-face table 114, a
guide groove 110 in a narrow groove state 1s formed across the
substantlally center part, and the guide groove 110

communicates with the band passage formed within the band guide

arch 102.

(00071 In such automatic banding packing machine 100, by
setting the object to be packed within a frame of the band guide
arch 102, a band i1s fed out by a band feeding mechanism, not
shown, with a subsequent button operation froma reel 112 around
which the band is wound to the band passage of the band arch
102 comprising the vertical arches 104, 106 and the upper arch
108 through the guide groove 1.0, and a series of packing works
including band pulling-back, band fastening, and further
weldling carried out substantially at the same time as cutting

are all automatically performed.

i

[0008] In a delivery plant of articles and the 1like,
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cross-like banding is performed on an object to be packed in
some cases.

10009} In this case, an automatic banding packing system
200 arranged on a conveying line is used with two units of the
automatic banding packing machines 100 with the conventional
configuration as shown in Fig. 12.

[0010] That is, as shown in Fig. 13, on the upstream side
Of the automatic banding packing system 200, a first automatic
banding packing machine 202 for first panding is arranged, and
a first conveying line 204 is connected to the first automatic
banding packing machine 202.

[0011] The first conveying line 204 is constituted by a
conveyor and the like, for example, and comprises a first

carry-in apparatus 206 connected to a carry-in side of the first

automatic banding packing machine 202 and a first carry-out

apparatus 208 connected to a carry-out side of the first
automatic banding packing machine 202.

10012] And the first automatic banding packing machine 202
1s arranged so that a conveying direction of the first conveying
line 204, that is, the conveying direction of the first carry-in
apparatus 206 and the first carry-out apparatus 208 crosses an
arch direction of an upper arzch 210 of the first automatic

banding packing machine 202 at a right angle.

[0013] On the downstream side of the automatic banding
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packing system 200, a second automatic banding packing machine
212 for subsequent banding is arranged, and a second conveying
line 214 is connected to the second automatic banding packing
machine 212.

10014 The second conveying line 214 is constituted by a
conveyer and the like, for example, and comprises a second
carry-in apparatus 216 connected to a carry-in side of the
second automatic banding packing machine 212 and a second
carry-out apparatus 218 connected to a carry-out side of the
second automatic banding packing machine 212.

[0015] And the second automatic banding packing machine
212 1s arranged so that the conveying direction of the second
conveying line 214, that is, the conveying direction of the
second carry-in apparatus <16 and the second carry-out
apparatus 218 crosses the arch direction of an upper arch 220

of the second automatic banding packing machine 212 at a right

angle.

10016] In this automatic banding packing system 200, as
shown 1n Fig. 13, the conveying direction of the first conveying
line 204 and the second conveying line 214 are connected so that
they cross each other at a right angle.

[0017] Therefore, in the automatic banding packing system

200 constituted as above, a packing work is carried out as

follows.
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[0018] First, an object to be packed 224 is sequentially
delivered by the first carry-in apparatus 208 of the first
conveying line 204 as shown by an arrow in Fig. 13 and carried

1nto the first automatic banding packing machine 202. And at

R

5 this first automatic banding packing machine 202, first banding
1s performed 1in a direction orthogonal to the conveying
direction of the first conveying line 204 (See the object to
be packed 224 in the lower right of Fig. 13).

(0019] Subsequently, through  the first carry-out
10 apparatus 208 of the first conveying line 204, the object to
pe packed 224 on which the first banding has been performed 1is
carried out from the first automatic banding packing machine
202 and transferred onto the second carry~in apparatus 216 of
the second conveying line 214 on the downstream side, located
15 on the downstream side of the first conveyving line 204 and
arranged at a right angle with the first conveying line 204,
through a transfer apparatus such as a traverser, not shown.
100201 And at the first automatic banding packing machine
202, the object to be packed 224 on which the first banding has
20 been performed is conveyed over the second carry-in apparatus
216 as shown by an arrow 1n Fig. 13 and carried into the second
automatic banding packingmachine 212 performing the subseqguent

banding 1n a cross state 1in a direction orthogonal to the

direction of the first banding.
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10021 ] And at the second automatic banding packing machine
212, banding 1is performed in a direction orthogonal to the
conveying direction of the second carry-in apparatus 216 and
as shown in the object to be packed 224 1in the upper right of
Fi1g. 13, the cross-state banding 1s performed on the object to
be packed 224.

(0022 ] However, with such conventional automatic banding
packing system shown in Fig. 13, it is necessary as mentioned

above that the first conveying line 204 and the second conveying

line 214 orthogonal to each other are provided, and the first
automatic banding packing machiline 202 for performing the first
panding and the second automatic banding packing machine 2172
for performing the subseguent banding are provided on the first
conveylng line 204 and the second conveying line 214,

respectively.

1002 3] That 1s, as shown in Fig. 13, when two units of the
first automatic banding packing machine 202 and the second
automatic banding packing machine 212 are used, the first
carry-in apparatus 206 and the first carry-out apparatus 208
of the first conveying line 204 constituted by a conveyer and
the like should be arranged in a direction orthogonal to the

upper arch 210 for the first automatic banding packing machine

202.

(0024 ] Also for the second automatic banding packing
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machine 212, the second carry-in apparatus 216 and the second
carry-out apparatus 218 of the second conveying line 214 should
be arranged in a direction orthogonal to the upper arch 220.
Moreover, a transfer apparatus such as a traverser is required
> between the first conveying line 204 and the second conveying
line 214.
1 0025] As mentioned above, in the case of the cross-state
panding on the object to be packed 224 in a mode of Fig. 13,
since 1t 1s necessary to arrange the first conveyling line 204

10 and the second conveying line 214 in directions orthogonal to

each other, a large installation space for install 1ng the first
conveying line 204 and the second conveying line 214 is needed,

a transfer apparatus such as a traverser is separately required,

and apparatus configuration becomes complicated, which are

15 problems.

[0026] In order to solve such a problem of space, an

automatic banding packing system can be configured, as shown
in Fig. 14, by aligning the first conveying line 204 and the

second conveying line 214 in a straight direction.

20 [0027] However, 1n this case, as shown in Fig. 14, the upper

arch 220 of a band guide arch 222 of the second automatic banding

packing machine 212 performing the subsequent banding 1is

arranged in parallel with the conveying direction of the second

conveylng line 214.
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[0028] Thus, even if the object to be packed 224 on which
the first banding has been performed 1s to be conveyed over the
second carry-in apparatus 216 and carried 1nto the second
automatic banding packing machine 212, a vertical arch part of
the band guide arch 222 of the second automatic banding packing

machine 212 1s on the way and the object to be packed 224 can

not be carried into the second automatic banding packing machine
212, and the subsequent banding is 1mpossible.

[0029] In order to solve the above problem, the Patent
Document 2 (Japanese Patent Laid-Open Publication No.
2000-290431) proposes an automatic banding packing machine
configured so that the band guide arch 1s capable of tilting
by 90° with respect to the packing machine body as shown in Fig.
15.

[0030] That 1s, as shown 1n Fig. 15, 1n this automatic
banding packing machine 300, a band guide arch 302 of the
automatic banding packing machine 300 is configured capable of
tilting in a direction of an arrow A-A' with respect to an

upper-face table 306 of a packing machine body 304 and is usually

used 1n an upright state to the upper-face table 306.

[0031] That 1s, the band guide arch 302 1s rotatably
supported by a rotating shaft 308 arranged at a position

somewhat lower than a top face of the upper-face table 306 and

by tilting it 1in a direction of an arrow A with the rotating



10

15

20

CA 02692901 2010-01-07

shaft 308 as a fulcrum through a tilting driving mechanism, not
shown, the entire arch is arranged along the upper face of the
upper—-face table 306.

[0032] And banding 1s performed when the band guide arch
302 1s 1n a standing attitude in the vertical direction as shown
by a solid line 1in Fig. 15, and it can be tilted in an attitude
of lying down by 90° as shown by a virtual line as necessary.
[0033] Also, the Patent Document 2 proposes configuration
of an automatic banding packing system 320 by using one unit
of an automatic banding packirg machine 300 with the structure
as shown in Fig. 15 and one unit of a usual second automatic
panding packing machine 310 with the structure as shown in Figqg.
12 mentioned above and by aligning a first conveying line 312,
a second conveying line 314, and a third conveying line 316 in
a straight direction as shown in Fig. 16.

[0034] That 1s, first, the band guide arch 302 of the first
automatic banding packing machine 300 is arranged in the lying
down state on the upper-face table 306 as shown by the virtual
line 1n Figs. 15 and 16. In a state where the band guide arch
302 is arranged in the laying down state, an object to be packed
318 having been conveyed in an arrow direction on the first

conveying line 312 does not contact the band guide arch 302 or

obstruct feeding.

(0035] And by detecting a fact that the object to be packed
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318 has been carried 1nto the first automatic banding packing
machine 300 and has reached onto the upper-face table 306 by
detecting the object to be packed 318 with detecting means such
as a photoelectric tube, not shown, for example, the band guide
arch 302 is rotated in a direction of an arrow A' by driving
means such as a motor or an air cylinder to bring the band guide
arch 302 into an upright state.

[0036] In a state where the band guide arch 302 1s 1n a
usually upright state as above, the first banding is performed

in a direction parallel with the conveying direction of the

first conveying line 312 (See the object to be packed 318 over
the second conveying line 314 in Fig. 16).

(0037] Subsequently, at the automatic banding packing
machine 300, it i1s so configured that the object to be packed
318 on which the first banding has been performed is conveyed
over the second conveying line 314 and at the second automatic
panding packing machine 310, the banding is performed in a
direction orthogonal to the second conveying line 314 and the
cross-state banding 1s performed on the object to be packed 318
and the object is carried out by the third conveying line 316

(See the object to be packed 318 on the third conveying line

316 1n Fig. 16).

[0038] In the Patent Document 3 (Japanese Patent Laid-Open

Publication No. 2006-315746), as shown in Fig. 17, an automatic
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banding packing machine 400 with another configuration 1s
proposed, and at this automatic banding packing machine 400,
a pand guide arch 402 is installed upright with bias to the rear
of an upper-face table 404.

[0039] And such automatic banding packing machine 400 is
proposed 1nwhich a center bar 408 capable of tilting is provided
at a region below a horizontal arch 406 of the band gulide arch
402, and a band pulled back into a packing machine body 410 from
the band guide arch 402 is received by the center bar 408 and
then, dropped below.

10040 ] On the other hand, the Patent Document 4 (Japanese
Patent Laid-Open Publication No. S61(1986)-127410) discloses
an automatic banding packing machine 500 as shown in Fig. 18.
100417 That 1s, this automatic panding packing machine 500
uses two arches 504, 506 in a packing machine pody 502, in which
the i1inner arch 504 of them is installed upright close to the
center of the packing machine body 502 so that a band revolves
in the arch for packing, while the other outer arch 506 is
arranged so as to cross the inner arch 504 at a right angle.
(004 2] It 1s so configured that a vertical arm of the outer
arch 506 1s located at a position not obstructing ingress of
an object to be packed 516 into the packing machine body 502,

and the vertical arm of the outer arch 506 is moved to & position

for packing after the ingress, the band revolves inside, and
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the band of the outer arch 506 crosses the band of the 1nner

arch 504 vertically so that the object to be packed 516 can be

packed.

5 Patent Document 1: Japanese Patent Laid-Open Publication No.
H5(1993)-112315
Patent Document 2: Japanese Patent Laid-Open Publication No.
2006-290431
Patent Document 3: Japanese Patent Laid-Open Publication No.
10 2006-315746

Patent Document 4: Japanese Patent Laid-Open Publication No.

S61(19860)-127410

Disclosure of Invention

15

Problem to be solved by the invention

[0043] However, wlth the automatic banding packing

machine 300 of the Patent Document 2, the configuration of the

20 tilting mechanism for tilting the band guide arch 302 is
complicated, the apparatus becomes bigger in consideration of
durability and safety, and it takes costs, which are problems.

(0044 ] With the automatic banding packing machine 400 of

the Patent Document 3, since the band guide arch 402 is 1installed
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upright with bias to the rear of the upper-face table 404, a
corner portion is enlarged, and band supply runs short when
supplying a band into the band guide arch, which 1s a problem.
10045] Moreover, with the automatic banding packing

F

machine 500 of the Patent Document 4 1in which the i1nner arch

oU4 and the other outer arch 506 cross each other at a right
angle in the cross state, as shown 1n Fig. 18, configuration

in which a projecting mechanism 508 of the inner arch 504 1s

fitted with a gap portion 510 of the outer arch 506 1is required,
and moreover, complicated configuration in which a short and
small band guide 514 1in the projecting mechanism 508 of the inner

arch 504 enters 1n the middle of a band guide 512 of the outer

arch 506 and the band guide 512 and the short and small band
guide 514 communicate with each other and make the band capable
of revolving in the outer arch 506 1s needed, which takes costs.
[0046] The present invention was made 1n view of the
clrcumstances and has an object to provide an automatic banding
packing machine and 1ts automatic banding packing system 1n
which conveying lines of an object to be packed can be aligned
1n a straight direction, an installation space can be small,
an entire structure can pbe simplified, andmoreover, band supply
into a band guide arch can be performed surely and continuous

packing work is possible.
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Means for solving problem

10047} The present invention was made 1n order to solve
the problems in the related arts and to achieve the objects,
and the automatic banding packing machine of the present
1nvention comprises:

a packing machine body having an upper-face table on which
an object to be packed passes;

a pair of vertical band guide arches arranged above the
upper-face table in a direction parallel with a passage
direction of the object to be packed separately from each other;
and

a horizontal band guide arch arranged above the
upper-face table in a direction parallel with the passage

direction of the object to be packed, wherein

the pair of vertical band guide arches are configured to
be movable between a standby position separated from the

horizontal band guide arch 1n a direction orthogonal to the

passage direction of the object to be packed and a communication
position communicating with the horizontal band guide arch.
(0048 ] With configuration as above, when the object to be

packed 1s to be carried into the automatic banding packing

machine, by positioning the pair of vertical band guide arches

arranged 1in the direction parallel with the passage direction



10

15

20

CA 02692901 2010-01-07

15

of the object to be packed separately from each other at the
standby position separated from the horizontal band guide arch
1n the direction orthogonal to the passage direction of the
object to be packed, when the object to be packed is carried
into the automatic banding packing machine, the vertical band
gulde arches do not stand in the way but the object can be surely
carried into a packing position of the automatic banding packing

machine.

10049] In a state where the object to be packed has been
carried 1into the packing position of the automatic banding
packing machine, the pair of vertical band guide arches arranged
separately from each other are moved from the standby position
to the communication position communicating with the horizontal
pband guide arch.

[0050] As a result, the pair of vertical band guide arches
and the horizontal band guilide arch form a U-shaped band guide
arch, within which a band passage is formed, and by feeding a
pand so as to have it pass through the band passage, the band
can be surely supplied into the band guide arch.

[0051 ] In this state, a series of packing works including

pulling-back of the band, fastening of the band, and moreover,
welding performed substantially at the same time as cutting are

all carried out automatically, whereby the object to be packed

can be banded in parallel with the direction where the object
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to be packed passes through.

100521 Also, the automatic banding packing machine of the

present 1nvention 1s characterized i1n that the horizontal band

guide arch is arranged at an upper side of the vertical band

S guide arches.

10053] With such configuration, in a state where the pair

of vertical band guide arches have been moved from the standby

position to the communication position communicating with the

horizontal band guilde arch, the U-shaped band guide arch 1is
10 constituted by the pair of vertical band guide arches and the

horizontal band guide arch, inside which the band passage 1is

surely formed.
10054 ] As a result, by feeding the band so that the band
1s passed through the band passage, a series of packing works
15 1ncluding pulling-back of the bpand, fastening of the band, and
moreover, welding substantially at the same time as cutting are
all automatically carried out, whereby the object to be packed
can be banded in parallel with the direction through which the
object to be packed is passed.
20 [0055] Also, the automatic banding packing machine of the
present invention 1s characterized in that the horizontal band

guide arch 1s arranged in a state fixed above the upper-face

Lable.

[0056] With such configuration, there is no need to move
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the horizontal band guide arch, but 1t 1s only necessary to move
the pair of vertical band gquide arches from the standby position
to the communication position communicating with the horizontal
band guide arch, which simplifies the apparatus configuration

and reduces costs.

10057 Also, the automatic banding packing machine of the
present invention is characterized 1n that the horizontal band
guide arch is configured capable of moving 1ts position in a
direction orthogonal to the passage direction of the object to
be packed above the upper-face table.

[0058] ~ With such configuration, by moving the horizontal

band guide arch to an arbitrary position 1n a direction

orthogonal to the passage direction of the object to be packed
above the upper-face table and by moving the pair of vertical
pband guide arch arranged separately from each other from the
standby position to the communication position communicating
with the horizontal band guide arch for performing banding, at
the arbiltrary position 1n the direction orthogonal to the
passage direction of the object to be packed, the object to be
packed can be banded 1n parallel with the direction through

which the object to be packed is passed.

[0059] Therefore, at plural positions 1in the direction

orthogonal to the passage direction of the object to be packed,

banding can be performed in parallel with the passage direction
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of the object to be packed so as to ensure firmer banding.
10060 ] Also, the automatic banding packing machine of the
present invention 1s characterized in that the horizontal band
gulde arch 1s arranged in plural in the direction orthogonal
to the passage direction of the object to be packed.
[0061] With such configuration, by moving the pair of
vertical band guide arches arranged separately from each other
from the standby position to the communication position
communicating with the horizontal band guide arches arranged
1n plural so as to perform banding, respectively, at the
arbitrary plural positions in the direction orthogonal to the
passage direction of the object to be packed, the object to be
packed can be banded in parallel with the passage direction of
the object to be packed.
[0062] Therefore, at plural positions in the direction
orthogonal to the passage direction of the object to be packed,
the object to be packed can be banded in parallel with the passage
direction of the object to be packed so as to ensure firmer
panding.
[0063] Also, the automatic banding packing machine of the
present 1nvention is provided with:

driving means for moving positions of the pair of vertical

pand guide arches in a direction orthogonal to the passage

direction of the object to be packed, and characterized in that
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the driving means is configured to move the positions of
the pair of vertical band guilide arches in the direction
orthogonal to the passage direction of the object to be packed
through a 1link mechanism connected to between the cylinder and
the pair of vertical band gulde arches.
[0064 ] By employing the cylinder and 1link mechanism as the
driving means for moving the positions of the pair of vertical
band gulde arches in the direction orthogonal to the passage
direction of the object to be packed, the pair of vertical band
guide arches can be moved to the standby position and the

communication position 1n the direction orthogonal to the

passage direction of the object to be packed more surely so as
Lo ensure more accurate banding.
10065} Also, the automatic banding packing machine of the

present invention 1s provided with:

driving means for moving positions of the palir of vertical
band guide arches 1n a direction orthogonal to the passage
direction of the object to be packed, and characterized in that

the driving means 1s configured to move the positions of

the pair of vertical band guide arches in the direction
orthogonal to the passage direction of the object to be packed

through a stepping motor.

[0066] By employing the steppingmotor as the driving means

for moving the positions of the pair of vertical band guide
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arches in the direction orthogonal to the passage direction of
the object to be packed as mentioned above, the pair of vertical
pand guide arches can be moved to the standby position and the
communlcation position in the direction orthogonal to the
> passage direction of the object to be packed more surely so as
LO ensure more accurate banding.
(0067 ] Also, the automatic banding packing system of the
present invention is an automatic banding packing system for
panding an object to be packed in a cross state, in which
10 two automatilic banding packing machines are arranged
adjacently so that a passage direction of the object to be packed
becomes a straight line,
one of the automatic banding packing machines is
configured by the automatic banding packing machine described
15 1n any of claims 1 to 7, and
the other automatic banding packingmachine is configured
Dy an automatic banding packing machine for bundling the object
Lo be packed in a direction orthogonal to the passage direction
of the object to be packed of the one automatic banding packing

20 machine.
100068 ] With such configuration, the object to be packed
can be banded by the one automatic banding packing machine in

parallel with the passage direction of the object to be packed,

and the banding and bundling can be performed on the object to
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be packed by the other banding packing machine in the direction
orthogonal to the passage direction of the object to be packed

of the one automatic banding packing machine, so that the

Cross-state banding can be performed on the object to be packed.
10069 ] Moreover, even if the two automatic banding packing
machines are arranged adjacently so that the passage direction
of the object to be packed is a straight line, the cross-state
panding can be performed, and the automatic panding packing
machine and another automatic banding packing machine can be
arranged 1n a straight line state, not in a right angle state
as pefore, which can make an installation space small and

moreover, simplify the entire structure.

10070] Also, the automatic banding packing system of the
present i1nvention is characterized in that

on an upstream side of a conveying line for conveying the
object to be packed, one of the automatic panding packing
machines 1s disposed; and

on a downstream side of the conveying line for conveying
the object to be packed, the other automatic panding packing

machine 1s disposed.

10071] Also, the automatic banding packing system of the

present 1nvention is characterized in that

on a downstream side of a conveying line for conveyiling

the object to be packed, one cf the automatic banding packing



10

15

20

CA 02692901 2010-01-07

22

machines 1s disposed; and

on an upstream side of the conveying line for conveying
the object to be packed, the other automatic banding packing
machine 1s disposed.
10072] As mentioned above, since the one automatic banding
packing machine for banding 1in parallel with the passage
direction of the object to be packed and the other banding
packing machine for banding the object to be packed 1n the
direction orthogonal to the passage direction of the object to
be vacked of the one automatic banding packing machine can be

freely arranged on the upstream side or the downstream side,

freedom of design is improved.
0073 Also, the automatic banding packing system of the
present invention is characterized 1in that

the other automatic banding packing machine 1s
constituted by the automatic banding packing machine described
1n any of the preceding.
(0074 ] With such configuration, by constituting not only
the one automatic banding packing machine but also the other
automatic banding packing mechine by the automatic banding
packing machine of the present invention, there is no need to
perform the packing work by arranging an automatic banding

packing machine with a differsnt structure as before, and its

control system does not become complicated but the control
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system 1tself i1s simplified.

Fffect of the invention

[0075] According to the present invention, when an object
to be packed is to be carried into an automatic banding packing
machine, by positioning a palir of vertical band guide arches

arranged separately from each other in a direction parallel

wlth a passage direction of the object to be packed at a standby
position separated from a horizontal band guide arch in a
direction orthogonal to the passage direction of the object to
be packed, the vertical band guide arches do not stand in the
way when the object to be packed is carried into the automatic
banding packing machine but can be surely carried into a packing
position of the automatic banding packing machine.

| 0076] And 1n a state where the object to be packed has
been carried into the packing position of the automatic banding
packing machine, the pair of vertical band guide arches arranged
separately from each other are moved from the standby position
Lo the communication position communicating with the horizontal

pand guide arch.

L 0077] As a result, the pair of vertical band guide arches

and the horizontal band guide arch form a U-shaped band guide

arch, in which a band passage is surely formed, and by feeding
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a band so as to have it pass through the band passage, band supply
into the band guide arch can be performed surely.

L 0078] And 1n this state, a series of packing works
including pulling-back of the band, fastening of the band and
moreover, welding substantially at the same time as cutting and
the like are all carried out automatically, whereby the object
to be packed can be banded in parallel with the passage direction
of the object to be packed.

[0079] Also, according to the present invention, there is
no need to move the horizontal band guide arch but it is only
necessary to move the pair of vertical band guide arches from
the standby ©position to the communication position
communicating with the horizontal band guide arch, and the
apparatus configuration is simplified and costs can be reduced.
10080] Also, according to the present invention, by moving
the horizontal band guide arch to an arbitrary position in the
dlrection orthogonal to the passage direction of the object to
be packed above the upper-face table and py moving the pair of
vertical band guide arches arranged separately from each other
from the standby position to the communication position
communicating with the horizontal band gquide arch for
performing banding, at an arb.trary position in the direction

orthogonal to the passage direction of the object to be packed,

the object to be packed can be banded in parallel with the passage
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direction of the object to be packed.

(0081 ] Therefore, the object to be packed can be banded
inparallel with the passage direction of the object to be packed
at plural positions in the direction orthogonal to the passage
direction of the object to be packed, which ensures firmer
banding.

1 0082] Also, according to the present invention, by moving
the palr of vertical band guide arches arranged separately from
cach other from the standby position to the communication
position communicating with these horizontal band guide arches
arranged in plural for performing banding, respectively, the

object to be packed can be banded in parallel with the passage

direction of the object to be packed at arbitrary plural

positions in the direction orthogonal to the passage direction
cf the object to be packed.

[0083] Therefore, at plural positions in the direction
orthogonal to the passage direction of the object to be packed,
the object to be packed can be banded in parallel with the passage
direction of the object to be packed, which can realize firmer
banding.

10084 ] Also, according to the present invention, by
employlng the cylinder, the link mechanism, and the stepplng

motor as the deriving means for moving the positions of the pair

of vertical band guide arches in the direction orthogonal to
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the passage direction of the object to be packed, the pair of
vertical band guide arches can be moved to the standby position
and the communication position in the direction orthogonal to
the passage direction of the object to be packed more surely,
> which ensures accurate banding.
10085] Also, according to the present invention, by the
one automatic banding packing machine, the object to be packed
can pbe banded in parallel with the passage direction of the
object to be packed and by the other automatic panding packing
10 machine, the object to be packed can be banded and bundled in
Che direction orthogonal to the passage direction of the object
to be packed of the one automatic banding packing machine, and
Che object to be packed can be banded in the cross state.
[C086] Moreover, even 1f the two automatic banding packing
15 machines are arranged adjacen-ly so that the passage direction
of the object to be packed becomes a straight 1line, the
Cross—-state banding 1s possible and the automatic banding
packing machine and another automatic banding packing machine
can be arranged in the straignt state, not in the right angle
20 state as before, which reduces the installation space and
moreover, simplifies the entire structure.
1 0087] Also, according tc the present invention, since the

one automatic banding packing machine for banding in parallel

with the passage direction of the object to be packed and the
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other automatic banding packing machine for banding the object
to be packed in the direction orthogonal to the passage
direction of the object to be packed of the one automatilic banding

packlng machine can be freely arranged on the upstream side or

5 the downstream side, design freedom 1s improved.
10088 ] Also, according to the present invention, by
constituting not only the one automatic banding packing machine
but ailso the other automatic banding packing machine by the
automatic banding packing machine of the present i1nvention,
10 since there in no need to arrange the automatic banding packing
machline with a different structure for performing the packing

work as before, the control system does not become complicated

but the control system itself 1s simplified.

15 Brief Descripzion of Drawilngs

(Fig. 1] F1g. 1 1s a perspective view 1llustrating a state

where a vertical band guide arch of an automatic banding packing
20 machine of the present invention is located at a standby

positlon.

[Fig. 2] Fig. 2 1s a rear view seen from A-A direction in

Fig. 1.

[Fig. 3] Fig. 3 1s a perspective view 1llustrating a state
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where 1t is located at a communication position of the automatic

banding packing machine of the present invention.

Fi1g. 4] Fig. 4 1is a rear view seen from B-B direction in
Fig. 3.
5 (Fig. 5] Fig. 5 is an outline top view illustrating another

empodiment of the automatic banding packing machine of the
present invention.
' Fig. 6] Fig. 6jjsan outlinetxXJVieW'illustrating'another

embodiment of the automatic banding packing machine of the

10 present invention.

(Fig. 7] Fig. 7 is a perspective view illustrating another

empodiment of the automatic banding packing machine of the

present invention.

[Fi1g. 8] Fig. 8 1s a rear view of the automatic banding

15 packing machine in Fig. 7.
[Fig. 9] Fi1g. 9 is an outline plan view illustrating an
embodiment of an automatic banding packing system 70 using an

automatic banding packing machine 10 of the present invention.

' Fig. 10] Fig. 10 isanoutlineplanviewillustrating another
20 embodiment of an automatic banding packing system 70 using an
automatic banding packing machine 10 of the present invention.
[Fig. 11] Fig. 1l isanoutlineplanviewillustrating another

embodiment of an automatic banding packing system 70 using an

automatic banding packing machine 10 of the present invention.
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[Fig. 12] Fig. 12 1s an outline perspective view of a

conventional automatic banding packing machilne.

[Fig. 13] Fig. 13 1s a plan view 1llustrating a disposed

situation of a conveying line for cross banding on an object
5 to be packed using the conventional automatic banding packing

machline and the automatic banding packing machines.

[Fig. 14] Fig. 14 1s a plan view for explaining nonconformity

when the conventional automatic banding packing machines are

arranged 1n a straight line for cross banding on the object to

10 be packed.

[F1g. 15] Fig. 15 1s a partially enlarged side view of the

conventional automatic banding packing machine.

[F1g. 16] Fig. 16 is a plan view illustrating a disposed

situation of a conveying line for cross banding on an object
15 to be packed using the conventional automatic banding packing

machine and the automatic banding packing machines.

[Fig. 17] Fig. 17 1s a partially enlarged perspective view

of the conventional automatic banding packing machine.

[Fi1g. 18] Fig. 18 1s a front view for explaining an operation

20 of the conventional automatic banding packing machine.

Explanations of letters or numerals

[0090]
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10 automatic banding packing machine
12 packing machine body
16 upper—-face table
18 right-side front frame
20 right-side rear frame
22 left-side front frame
24 left-side rear frame
20 right-side connection bar
28 left-side connection bar
30 rear connection bar
32 horizontal band guide arch
34 support plate
36 right-side vertical band guide arch
38 left-side vertical band guide arch
40 right-side rotating bar
472 left-side rotating bar

44 slide plate
46 right-side 1link

48 left-side link

50 cylinder device

02 Nnarrow groove

o4 reinforcement plate
58 stepping motor

'}

o2, ©4 rotating shaft
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rotating bar

automatic banding packlng system

object to be packed

one automatic banding packing machlne

the other automatic banding packing machine
first conveying line

second conveylng line

third conveying line

automatic banding packing machine

packing machine body

band guide arch

100 vertical arch

upper arch

gulde groove

reel

upper—-tace table

automatic banding packing system

first automatic banding packing machine
first conveying line

first carry—-in apparatus

first carry-out apparatus

upper arch

second automatilic banding packing machine

second conveying line
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218

220

2272

224

300

302

304

306

308

310

312

314

316

318

320

400

402

404

400

408

410

500
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second carry-in apparatus

second carry-out apparatus

upper arch

band gulde arch

object to be packed

automatic banding packing machine
band gulde arch

packing machine body

upper—-face table

rotating shaft

second automatic banding packing machine
first conveying line

second conveylng line

third conveying line

object to be packed

automatic banding packing system
automatic banding packing machine
pand guilde arch

upper-face table

horizontal arch

center bar

packing machine body

automatic banding packing machine

packing machine body
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504 inner arch
006 cuter arch
508 projecting mechanism
510 gap portion
5 0172 band guide
514 short and small band guide

016 object to be packed

Best Mode for Carrying Out the Invention

10

10091] An embodiment (example) of the present invention

wlll be described below in more detail based on the attached

drawlngs.

(0092 ] Fi1g. 1 1s a perspective view illustrating a state
15> where the vertical band guide arch of the automatic banding

packing machine of the present invention is located at a standby

position, Fig. 2 is a rear view seen from A-A direction in Figq.

1, Fig. 3 is a perspective view illustrating a state where it

1s located at a communication position of the automatic banding

20 packing machine of the present invention, and Fig. 4 is a rear

view seen from B-B direction in Fig. 3.
(0093] InFig. 1, reference numeral 10 denotes an automatic

banding packing machine of the present invention in its

entirety.
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10094 ] As shown 1n Fig. 1, the automatic banding packing

machine 10 is provided with a packing machine body 12 installed

on a floor face of a plant, for example, and on an upper face
of the packing machine body 12, an upper-face table 16
5> constituting a work base for mounting an object to be packed
for packing is formed.
[0095] That 1s, the packing machine body 12 is formed in
a boX shape and contains a band (not shown) and the like inside,
and the packing machine body 12 has its upper face made as the
10 upper-face table 16 on which the object to be packed is passed
right and left in Fig. 1.
|0096] Also, in Fig. 1, lower parts of frames 18, 20, 22,
24 are mounted at front, rear, right and left four corners of
the packing machine body 12.
15 [0097] Moreover, between an upper end of the right-side
front frame 18 and an upper end of the right-side rear frame
20, a right-side connection bar 26 is mounted. Similarly,
petween an upper end of the left-side front frame 22 and an upper
end of a left-side rear frame 24, a left-side connection bar

20 28 1is mounted, respectively.

10098] Also, between a rear end of a right-side connection

bar 26 and a rear end of a left-side connection bar 28, a rear

connection bar 30 is mounted.

[0099] And between the right-side connection bar 26 and
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the left-side connection bar 28, a horizontal band guide arch

32 1s arranged above the upper-face table 16 so as to extend
1n a direction parallel with a passage direction of the object
to be packed (right and left direction in Fig. 1).

[0100] Also, between a longitudinal intermediate portion
ot the rear connection bar 30 and a longitudinal intermediate
portion of the horizontal band guide arch 32, as shown in Figs.
1 and 2, a rectangular support plate 34 is mounted.

[OlOlj And above the upper-face table 16, 1n the direction
parallel with the passage direction of the object to be packed,

a pair of vertical band guide arches 36, 38 arranged separately
from each other are arranged.

[0102] Also, the horizontal band guide arch 32 is arranged
above the vertical band guide arches 36, 38 and in parallel with
the passage direction of the object to be packed.

[0103] As shown 1n Figs. 2 and 4, at the support plate 34,
a left end side of a right-side rotating bar 40 is rotatably
pin-connected, and at a right end side of the right-side
rotating bar 40, an upper end of the right-side vertical band
guide arch 36 is fixed.

(0104 ] Similarly, at the support plate 34, a right end side

of a left-side rotating bar 42 is rotatably pin-connected, and

at a left end side of the left-side rotating bar 42, an upper

end of the left-side vertical band guide arch 38 is fixed.
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10105] The right-side vertical band guide arch 36 1s
suspended from the right-side rotating bar 40 and extends to
the vicinity of the upper-face table 16 of the packing machine
pody 12 througha slight gap. Similarly, the left-side vertical
band guide arch 38 is suspended from the left-side rotating bar
42 and extends to the vicinity of the upper-face table 16 of
the packing machine body 12 through a slight gap.

(0106] By this arrangement, the vertical band guide arches
30, 38 are disposed separately from each other in the direction
parallel with the passage direction of the object to be packed
and also 1s made movable in the direction orthogonal to the
passage direction of the object to be packed (front and rear
direction in Fig. 1) (See Figs. 1 to 4).

[0107] As shown 1n Figs. 2 and 4, on a lower face of the
suppoft plate 34, a slide plate 44 is provided slidably in the
front and rear direction. Between the slide plate 44 and the
right-side rotating bar 40, a right-side link 46 is mounted by
pin-connection. Also, between the slide plate 44 and the

left-side rotating bar 42, a left-side link 48 is mounted by

pln-connection.
(0108] And on the lower face of the support plate 34, a
cylinder device 50 constituting a driving mechanism is fixed,

and a distal end portion of a piston of this cylinder device

50 1s fixed to the slide plate 44.
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[0109] Therefore, 1in the automatic banding packing
machine 10, when the object to be packed is to be carried in
/ carried out, as shown in Fig. 2, it is only necessary to extend
the piston of the cylinder device 50. That is, in this case,
5 the slide plate 44 is slid rearward and at the same time, tThe
right-side rotating bar 40 and the left-side rotating bar 42
are rotated 1n an arrow direction in Fig. 2.
10110] As aresult, the right-side vertical band guide arch
36 Integrated with the right-side rotating bar 40 is moved to

10 the standby position retreated to a position close to the

right-side rear frame 20, and the left-side vertical band gulde

arch 38 integrated with the left-side rotating bar 42 is moved
Lo the standby position retreated to a position close to the
left-side rear frame 24.

15 10111 ] Therefore, 1n the automatic banding packing
machine 10, when the object to be packed is to be carried in
/ carried out, the vertical band guide arches 36, 38 do not stand

in the way of carrying-in / carrying-out of the object to be

packed.

20 0112] On the other hand, in the automatic banding packing

machine 10, in a state where the object to be packed has been
carried 1n and located at a packing position, it is only

necessary to contract the piston of the cylinder device 50.

That 1s, in this case, the slide plate 44 is slid forward and
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the right-side rotating bar 40 and the left-side rotating bar

42 are rotated in an arrow direction in Fig. 4.

10113} As aresult, theright-side vertical band guide arch
36 1ntegrated with the right-side rotating bar 40 is moved to
the communication position communicating with the horizontal
pand guide arch 32 and a narrow groove 52 formed on the upper-face

table 16 of the packing machine body 12.

(01141} Similarly, the left-side vertical band guide arch
38 integrated with the left-side rotating bar 42 is moved to
the communication position communicating with the horizontal
pand guide arch 32 and the narrow groove 52 formed on the
upper—~face table 16 of the packing machine body 12.

10115} As a result, the pailr of right-side vertical band
gulde arch 36 and the left-side vertical band guide arch 38 and
the horizontal band guide arch 32 form a U-shaped band guide
arch, inslde which a band passage is formed, and by feeding a
pand so as to have it pass through the band passage, band can
be supplied surely into the band guide arch.

[(0116] And 1n this state, a series of packing works
including pulling~back of the band, fastening of the band, and
moreover, welding performed substantially at the same time as
cutting are all carried out automatically, whereby the object

Lo be packed can be banded in parallel with the passage direction

of the object to be packed.
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10117 Between the rear connection par 30 and the
horlzontal band guide arch 32, reinforcement plates 54, 56 are
mounted separately on both right and left sides.

[0118] In the above embodiment, the horizontal band guide
arch 32 1s arranged in a fixed state above the upper-face table
16, but as shown by an arrow in Fig. 5, the horizontal band guide

arch 32 may be constituted movably in the direction orthogonal

to the passage direction of the object to be packed above the
upper~-tface table 16.

[0119] With such configuration, by moving the horizontal
band guide arch 32 above the upper-face table 16 to an arbitrary
position 1n the direction orthogonal to the passage direction
of the object to be packed, by moving the pair of vertical band
gulide arches 36, 38 arranged separately from each other from
the standby position to the communication position
communlicating with the horizontal band guide arch 32 for
performing banding, the object to be packed can be banded in
parallel with the passage direction of the object to be packed
at the arbitrary positlion in the direction orthogonal to the

passage direction of the object to be packed.

(0120] Therefore, at plural positions 1n the direction

orthogonal to the passage direction of the object to be packed,

panding can be performed in parallel with the passage direction

of the object to be packed, and firmer banding can be realized.
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[(0121] Also, as shown in Fig. 6, the horizontal band guilde
arch 32 may be arranged in plural in the direction orthogonal
to the passage direction of the object to be packed.

[0122] With such configuration, by moving the pair of
vertical band guide arches 36, 38 arranged separately from each
other from the standby position to the communication position

communicating with the horizontal band guide arches 32 arranged

in plural forperforming banding, respectively, at arbitrary
plural positions 1n the direction orthogonal to the passage
direction of the object to be packed, the object to be packed
can be banded in parallel with the passage direction of the
object to be packed.

[0123] Therefore, at theplural positions in the direction
orthogonal to the passage direction of the object to be packed,
the object to be packed can be banded inparallel with the passage
direction of the object to be packed, which enables firmer
banding.

(0124 ] Moreover, the above embodiment is configured so
that the positions‘of the pair of vertical band guide arches
36, 38 are moved 1in the direction orthogonal to the passage
direction of the object to be packed through the link mechanism
connected between the cylinder device 50 and the pair of

vertical band guide arches 36, 38 by extension of the cylinder

device 50, but as shown in Figs. 7 and 8, it may be so configured
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that by employing stepping motors 58, 60 as driving means and

by rotating the rotating bars 66, 68 connected to the rotating

shafts 62, 64 of the stepping motors 58, 60, respectively, the
positions of the pair of vertical band guide arches 36, 38 are
moved 1n the direction orthogonal to the passage direction of

the object to be packed.
10125] By employing the stepping motors 58, 60 as the
driving means for moving the positions of the pair of vertical

band guide arches 36, 38 in the direction orthogonal to the

passage direction of the object to be packed as above, the pailr
of vertical band guide arches 36, 38 can be moved to the standby
position and the communication position in the direction
orthogonal to the passage direction of the object to be packed
more surely, which ensures more accurate banding.

10126 Fig. 9 1s an outline plan view illustrating an
embodiment of an automatic banding packing system 70 using the
automatic banding packing machine 10 of the present invention.
(0127} As shown 1in Fig. 9, 1n the automatic banding packing
system 70, the two automatic banding packing machines are

arranged adjacently so that the passage direction of an object

to be packed 72 becomes a straight line.

(0128 ] That 1is, 1n the automatic banding packing system
/70 of this embodiment, a one automatic banding packing machine

74 comprising the automatic banding packing machine 10 of the
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present invention for banding on the object to be packed 72 1n
parallel with the passage direction of the object to be packed
72 1s arranged on the downstream side.

[0129] Also, on the upstream side of the one automatic
banding packing machine 74, the other automatic banding packing
machine 76 with the configuration as described i1n the related
art shown in Fig. 12 for banding on the object to be packed 72
in the direction orthogonal to the passage direction of the
object to be packed 72 of the one automatic banding packing

machine 74 1s arranged.

(0130] And the object to be packed 72 is carried into the
other automatic banding packing machine 76 through a first
conveying line 78, and at the other automatic banding packing
machine 76, banding is performed on the object to be packed /2
in the direction orthogonal to the passage direction of the
object to be packed 72 of the one automatic banding packing
machine 74 (See the object to ke packed 72 on a second conveylng
line 80 in Fig. 9) and carried into the one automatic banding
packing machine 74 through the second conveying line 80.
[(0131] The object to be packed 72 having been carried 1into
the one automatic banding packing machine 74 is banded 1n the
cross state at the one automatic banding packing machine 74 1n

parallel with the passage direction of the object to be packed

72 (See the object to be packed 72 on the third conveying line
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82 in Fig. 9) and carried out through a third conveying line
82.

[0132] Therefore, in the automatic banding packing system
70 of this embodiment, the two automatic banding packing
machines 74, 76 are set to be arranged adjacently so that the
passage direction of the object to be packed 72 becomes a
straight line through the first conveying line 78, the second
conveying line 80, and the third conveying line 82.

[0133] In the automatic banding packing system 70
configured as above, when the object to be packed 72 is to be
packed in the cross state by a band, first, the object to be
packed 72 is carried into the other automatic banding packing
machline 76 through the first conveying line 78 and at the other
automatic banding packing machine 76, the object to be packed
/2 1s banded in the direction orthogonal to the passage
direction of the object to be packed 72 of the one automatic
panding packing machine 74 (right and left direction in Flg.
9) (See the object to be packed 72 on the second conveying line
80 1n Fig. 9).

[0134] Next, by extending the piston by driving the
cylinder device 50, the vertical band guide arches 36, 38 of
the one automatic banding packing machine 74 are moved to the

standby position in advance (position indicated by a dotted line

in Fig. 9).
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[0135] And through the second conveying line 80, the object

to be packed 72 is carried into the one automatic banding packing

machine 74 and moved to the packing position (center position

In the conveying direction of the automatic banding packing
5 machine 74).

10136] In thils state, by contracting the piston by driving

the cylinder device 50, by moving the vertical band guide arches

36, 38 to the communication position, and after supplying a band
1nto the pair of the vertical band guide arches 36, 38 and the
10 horizontal band guide arch 32 in this state, the object to be
packed /2 1s banded in the direction parallel with the passage

*

direction of the object to be packed 72 of the one automatic

panding packing machine 74 (front and rear direction in Fig.

J) tor performing banding in the cross state (See the object
15> to be packed 72 on the third conveying line 82 in Fig. 9).
[0137] With such configuration, by the one automatic
panding packing machine 74, the object to be packed 72 can be
panded 1n parallel with the passage direction of the object to
pe packed 72, and by the other automatic banding packing machine
20 76, the object to be packed 72 can be banded in the direction
orthogonal to the passage direction of the object to be packed

12 of the one automatic banding packing machine 74 and bundled

sO that the object to be packed 72 can be banded in the cross

state.
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(01381 Moreover, even 1f the two automatic banding packing

machines 74, 76 are arranged adjacently so that the passage

direction of the object to be packed 72 becomes a straight line,

the cross banding can be performed, and one automatic banding

5 packing machine and the other automatic banding packing machine

can be arranged 1n a straight state, not in a right angle state

as before, which can make the installation space small and
simplify the entire structure.

[0139] In this embodiment, the one automatic banding

10 packing machine 74 for banding on the object to be packed 72

in parallel with the passage direction of the object to be packed

72 1s arranged on the downstream side and the other automatic

panding packing machine 76 for banding on the object to be packed

/2 1n the direction orthogonal to the passage direction of the

15 object to be packed 72 of the one automatic banding packing

machine 74 1s arranged on the upstream side of the one automatic

banding packing machine 74 in the configuration as mentioned

1n the related art shown in Fig. 12, but the inverse

configuration, that is, the one automatic banding packing

20 machine 74 may be arranged on the upstream side and the other

automatic banding packing machine 76 on the downstream side of

the one automatic banding packing machine 74 as shown in Fig.

10.

[0140] With such configuration, the one automatic banding
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packing machine 74 for banding 1n parallel with the passage
direction of the object to be packed and the other automatic
banding packing machine 76 for banding on the object to be packed
72 in the direction orthogonal to the passage direction of the
object to be packed 72 of the one automatic banding packing
machine 74 can be freely arranged on the upstream side or the
downstream side, and design freedom 1s improved.

[0141] Also, as shown 1n Fig. 11, the other automatic
banding packing machine 76 may be constituted by the automatic

p—

banding packing machine 10 oZ the present 1lnvention.

[0142] In this case, as shown in Fig. 11, when the other
automatic banding packing machine 76 1is constituted by the
automatic banding packing machine 10 of the present 1lnvention,
the horizontal band guide arch 32 may be set to be arranged 1n
parallel with the direction orthogonal to the passage direction
of the object to be packed 72 so that the front and rear direction
1n Fi1g. 1 becomes the conveylng direction of the object to be
packed 72 in the automatic banding packing machine 10.

10143] With such configuration, by constituting not only
the one automatic banding packing machine 74 but also the other
automatic banding packing machine 76 by the automatic banding
packing machine 10 of the present invention, there 1s no need

to perform the packing work by arranging the automatic banding

packing machine with a different structure as before, and 1its
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control system does not become complicated and the control

system itself is simplified.

Industrial Applicabillity

[0144] The preferred embodiments of the present invention
have been described above, but the present invention 1s not

limited to them. For example, in the embodiment, the banding

is performed on the object to be packed, but other than a band,
other bundling members such as a banding state or chain state
one can be used, for example. Moreover, in the above embodiment,
the automatic banding packing system in which the automatilc
banding packing machine is arranged on a plane has been
described, but the machine can be arranged not on a plane but
in the vertical direction or three-dimensionally. As such,
various changes are possible within a range not departing from

the object of the present 1nvention.
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CLAIMS
1. An automatic banding packing machine comprising:

a packing machine body having an upper-face table on which
an object to be packed passes;

a palr of vertical band guide arches arranged above the
upper-face table separately from each other in a direction
parallel with a passage direction of the object to be packed;
and

a horizontal band guide arch arranged above the
upper-face table in a direction parallel with the passage
direction of the object to be packed,wherein

the pair of vertical band guide arches are constituted
capable of moving their positions in a direction orthogonal to
the passage direction of the object to be packed between a
standby position separated from the horizontal band guide arch
and a communication position communicating with the horizontal
pand guide arch.

2. The automatic banding packing machine according to claim
1, wherein the horizontal band guide arch is arranged on an upper
side from the vertical band gulde arch.

3. The automatic banding packing machine according to claim
1l or 2, wherein the horizontal band gulde arch is arranged in

a state fixed above the upper-face table.

4 . The automatic banding packing machine according to claim
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1l or 2, wherein the horizontal band guide arch 1s constituted
capable of moving i1ts position 1n a direction orthogonal to the

passage direction of the object to be packed above the

upper~-face table.

5. The automatic banding packing machine according to any
cf claims 1 to 3, wherein the horizontal band guide arch 1is
arranged 1n plural in a direction orthogonal to the passage
direction of the object to be packed.

o. The automatic banding packing machine according to any
of claims 1 to 5, further comprising driving means for moving
poslitions of the pair of vertical band guide arches 1in a
direction orthogonal to the passage direction of the object to

be packed, wherein

the driving means 1s constituted so as to move the
positions of the pair of vertical band guide arches in the
direction orthogonal to the passage direction of the object to
pbe packed by extension of a cylinder through a link mechanism
connected between a cylinder and the pair of vertical band guide
arches.
7. The automatic banding packing machine according to any
of claims 1 to 5, further comprising driving means for moving

P

positions of the pair of vertical band guide arches in a

direction orthogonal to the passage direction of the object to

be packed, wherein
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the driving means 1is constituted so as to move the
positions of the pair of vertical band guide arches in the
direction orthogonal to the passage direction of the object to
pe packed through a stepping motor.
0 . An automatic banding packing system for performing
panding in a cross state on an object to be packed, wherein

two automatic banding packing machines are arranged
adjacently so that a passage direction of the object to be packed
pecomes a straight line;

one of the automatic banding packing machines is
constituted by the automatic banding packing machine according
to any of claims 1 to 7; and

the other automatic banding packing machine 1is
constituted by an automatic banding packing machine for
bundling the object to be packed in a direction orthogonal to

P

the passage direction of the object to be packed of the one

automatic banding packing machine.

9. The automatic banding packing system according to claim

8, wherein

the one automatic banding packing machine is disposed on

the upstream side of a conveying line for conveying the object

to be packed; and

the other automatic banding packing machine is disposed

on the downstream side of the conveying line for conveylng the
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object to be packed.
10. The automatic banding packing system according to claim
8, whereln

the one automatic banding packing machine is disposed on
the downstream side of a conveying line for conveying the object
to be packed; and

the other automatic banding packing machine is dilsposed
on the upstream side of the conveying line for conveylng the
object to be packed.
11. The automatic banding packing system according to any ot
claims 8 to 10, wherein

the other automatic banding packing machine 18
constituted by the automatic banding packing machine according

to any of claims 1 to 7.
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Fig 9
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Fig 12
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Fig 14 o
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