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(54) Method and apparatus for inserting bags into retainers

(57) In a method and apparatus for inserting empty
bags (1) into retainers (2), guide members (3, 4) are
caused to approach both side edges of each supplied
bag (1) so that the vertically oriented guide grooves of
the guide members contacted the side edges of the bag
(1), thus positioning the bag (1) in a position that is ver-
tically aligned with a retainer (2). The bag mouth is

opened by suction disks (5, 6), and a plug (7) is brought
into the opened bag mouth. Then, the plug (7) is lowered
toward the retainer (2), so that both side edges of the
bag (1) is inserted into the insertion grooves of the re-
tainer (2). After this insertion, a compressed gas is jetted
out of a discharge opening at the tip end of the plug (7)
into the bag (1), so that the bag (1) is spread open to
the bottom thereof.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a method and
apparatus for successively inserting empty bags into re-
tainers in a retainer type bag-filling packaging system.

2. Prior Art

[0002] In retainer type bag-filling packaging systems,
self-standing bags are inserted into retainers in the fol-
lowing manner: the mouth of bags (called "bag mouth
(s)") are first opened by being suction-chucked from
both sides by a pair of suction-chucking members, plugs
are brought into the opened bag mounts, the plugs are
then lowered so that the bags are inserted into retainers
that are positioned below, and then, the bags are com-
pletely opened including the bottom areas inside the re-
tainer by way of blowing compressed air into the bags
from the plugs.
[0003] This insertion method and insertion apparatus
is described in, for instance, the "Prior Art" section of
Japanese Patent Application Laid-Open (Kokai) No.
2000-142630.
[0004] Generally, in retainers, a retaining section and
a pair of insertion grooves are formed inside the retain-
ers and extend in the longitudinal orientation. The re-
taining section is an empty space closed at the bottom
and has a cross section that can receive the body por-
tion of a self-standing bag after the opening of the bag
by suction-chucking members. The insertion grooves
are formed so as to receive both side edge portions of
the self-standing bag. These insertion grooves are sym-
metrically provided on both (left and right) sides of the
retaining section.
[0005] In order to prevent swinging of a bag after the
bag is inserted into the retainer (especially preventing
swinging of the bag after the contents are put in the bag),
the insertion grooves are formed with a fairly narrow
width (so that there is little play between the groove sur-
faces and the bag surface). Accordingly, when a bag is
inserted into the insertion grooves from above, insertion
mistakes may occur. The reason for this is that if a bag
is warped, or if the attitude of a bag is inclined at the
time of insertion, the bottom edge of the bag would de-
viate from positions directly above the insertion grooves,
so that the bottom edge (lower end) of the bag catch on
the edges of the retainer when the bag is lowered.
[0006] Accordingly, the entry portion of the insertion
grooves formed in a retainer is formed with a greater
width (i.e., the areas in the vicinity of the entry portion
are formed with a tapered shape) so that the bag can
be inserted into the grooves even if the bag is somewhat
warped.
[0007] In some cases, warping may occur when the

bag mouth is opened by the suction-chucking members
even though the bag is not warped to begin with. More-
over, when the mouth of a bag that is warped is opened,
the warping of the lower portion of the bag may be in-
creased even further.
[0008] When the entry portion of the insertion grooves
(and retaining sections) of a retainer has an expanded
width so as to be in a tapered shape, this measure is
effective in regard to the insertion of a bag into such a
retainer. However, the portions having a tapered shape
do not contact snugly to the opened bag and therefore
do not function to hold the bag securely. Accordingly, as
the size of such portions having a tapered shape in-
creases, the function of suppressing swinging of the
bags that have been filled with the contents deteriorates.
[0009] Conversely, if priority is given to the function of
suppressing swinging of the bags, and the portions hav-
ing a tapered shape are therefore reduced in size, then
the insertion of the bag is impeded.
[0010] To solve these problems, the retaining section
and insertion grooves can be formed with an increased
depth, thus fulfilling both functions described above.
However, this deep hole and groove structure has its
own problem. The size of the retainer in the longitudinal
direction increases, and the weight of the retainer also
increases. Since the retainers are intermittently or con-
tinuously conveyed, it is desirable that the retainers be
as small and light as possible. This is desired even
stronger when the retainers are conveyed at a high
speed.
[0011] Furthermore, when plug is inserted and
pushed into the bag mouth, the bag may tilt in the direc-
tion of width, causing a positional deviation. In this case,
a discrepancy occurs between the center of the retain-
ing section and the center of the bag; and the contact
between the bag surface and the inside circumferential
surface of the retaining section may drop when the bag
is opened up to the bottom after being inserted into the
retainer. In such cases as well, the problem of swinging
of the bags following filling with a liquid would occur, so
that the liquid splashes out of the bag.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention is to solve
the above-described problems that occur when bags
whose mouths have been opened are inserted into re-
tainers.
[0013] It is an object of the present invention to pro-
vide a method and apparatus for inserting empty bags
into retainers in which bags are set in retaining sections
and insertion grooves of retainers without any interfer-
ence.
[0014] It is another object of the present invention to
provide a method and apparatus for inserting empty
bags into retainers in which bags are set in the centers
of retaining sections and insertion grooves.
[0015] It is still another object of the present invention
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to provide a method and apparatus for inserting empty
bags into retainers that uses lightweight and compact
retainers.
[0016] The above objects are accomplished by
unique method of the present invention for inserting
bags into retainers in which:

the mouth of a bag is caused to open by way of suc-
tion-chucking the mouth from both sides thereof by
suction-chucking members, and
the bag and a retainer positioned beneath the bag
are caused to approach each other, thus inserting
the bag into the retainer; and
the method includes the steps of:

bringing guide members, which have guide
grooves that are oriented in a vertical direction,
to both side edges of the bag so that the guide
members come into contact with the side edges
of the bag, thus positioning the bag with respect
to the grooves formed in the retainer, and
guiding the bag by the guide members so that
the bag is inserted into the retainer.

[0017] The above objects are accomplished by anoth-
er unique method of the present invention for inserting
bags into retainers in which:

the mouth of a bag is caused to open by way of suc-
tion-chucking the mouth from both sides thereof by
suction-chucking members,
a plug is caused to be brought into the mouth of the
bag, and
the plug and a retainer positioned beneath the plug
are caused to approach each other, thus inserting
the bag into the retainer; and
the method includes the steps of:

bringing guide members, which have guide
grooves that are oriented in a vertical direction,
to both side edges of the bag so that the guide
members come into contact with the side edges
of the bag, thus positioning the bag with respect
to the grooves formed in the retainer, and
guiding the bag by the guide members so that
the bag is inserted into the retainer.

[0018] The above objects are accomplished by still
another unique method of the present invention for in-
serting bags into retainers in which:

the mouth of a bag is caused to open by way of suc-
tion-chucking the mouth from both sides thereof by
suction-chucking members,
a plug is caused to be brought into the mouth of the
bag, and
the plug is caused to be lowered toward a retainer
that is positioned beneath the plug, thus inserting

the bag into the retainer; and

the method includes the steps of:

bringing guide members, which have guide grooves
that are oriented in a vertical direction, to both side
edges of the bag so that the guide members come
into contact with the side edges of the bag, thus po-
sitioning the bag with respect to the grooves formed
in the retainer, and
guiding the bag by the guide members so that the
bag is inserted into the retainer.

[0019] In the above insertion bag methods, when the
guide members are caused to contact both side edges
of the bag, the guide members that face each other after
being opened to an extent that exceeds the bag width
are caused to approach both side edges of the bag in,
for instance, the horizontal plane. However, it is also
possible to insert the bags between the guide grooves
of the guide members from above. In this case, as long
as the spacing of the facing guide groove gradually nar-
rows in the downward direction, it is not necessary to
cause the guide members themselves to approach the
bag.
[0020] In addition, when the bag is lowered toward the
retainer below, it is desirable to lower the pair of guide
members to a point immediately above the retainer as
the bag is lowered. This is done in order to prevent the
lower end of the bag from slipping downward out of the
guide grooves to an excessive extent as a result of the
lowering motion of the bag, thus resulting in a loss of the
guiding effect provided by the guide members. By low-
ering the bag together with the guide members, it is pos-
sible to guide the lower end of the bag to a position that
is as close as possible to the retainer.
[0021] It is preferable that the bag mouth is opened
by the suction-chucking members after the bag has
been positioned by the guide members with respect to
the grooves formed in the retainer. By thus positioning
the bags beforehand by means of the guide members,
the suction-chucking members always perform suction
chucking on specified positions on the bag. Also, warp-
ing of the bag surfaces caused by the opening action of
the bag mouth by the suction-chucking members can be
suppressed.
[0022] Furthermore, the above-described insertion
methods can be executed by the use of a plurality of
sets of insertion assemblies. In this case, each insertion
assembly is comprised of, for instance, suction-chuck-
ing members, guide members, a plug, and a plurality of
sets of such insertion assemblies are continuously con-
veyed. When such insertion assemblies are used, sup-
plied bags are positioned by the guide members, the re-
tainers that are vertically aligned with the positioned
bags are continuously conveyed, and insertion of the
bags into the retainers is performed during the process
of this continuous conveying.
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[0023] It is also possible to execute the bag insertion
process in such a manner that the bags and retainers
are intermittently conveyed, the bags and retainers are
vertically aligned in the stopping position, and insertion
is performed by means of suction-chucking members,
guide members, a plug, etc. that are disposed in the
stopping position.
[0024] The above objects are accomplished by a
unique structure for an apparatus for inserting bags into
retainers, wherein the apparatus includes:

guide members which have guide grooves oriented
in a vertical direction and are opened and closed,
suction-chucking members which are moved to-
ward and away from each other so that the suction-
chucking members open a mouth of a bag, which
is positioned by the guide members, by way of suc-
tion-chucking the mouth from both sides thereof,
a vertically movable plug which is brought into the
mouth that is opened by the suction-chucking mem-
bers, and
a retainer positioning member that positions a re-
tainer beneath the guide members; and
the bag is positioned in a specified position by way
of closing the guide members so that the guide
members come into contact with both side edges of
the bag,
a mouth of the bag is opened by way of suction-
chucking both sides of the mouth of the bag by the
suction-chucking members,
the plug is lowered and brought into the mouth of
the bag, and
the plug is lowered toward the retainer positioned
beneath the plug so that the bag is inserted into the
retainer.

[0025] In this insertion apparatus, for example, a plu-
rality of sets of insertion assemblies each comprising the
guide members; suction-chucking members and plug
are continuously conveyed over an annular path at a
constant speed and uniform intervals, the retainers are
conveyed over a specified path at the same speed and
same interval; and in at least portions of the paths, re-
tainers and bags are conveyed in a state in which the
retainers and bags are vertically aligned. Thus, the bags
can be inserted into the retainers while the bags and
retainers are continuously conveyed.
[0026] The above objects are accomplished by a
unique structure for a rotary type bag insertion appara-
tus that receives a supply of bags and retainers, inserts
the bags into the retainers and then discharges the bags
together with the retainers. The rotary type bag insertion
apparatus of the present invention includes:

a plurality of sets of insertion assemblies which are
disposed at equal intervals around a circumference
of a continuously rotating rotor, each of the insertion
assemblies comprising:

guide members which have guide grooves ori-
ented in a vertical direction and are opened and
closed,
suction-chucking members which are moved
toward and away from each other so that the
suction-chucking members open a mouth of a
bag, which is positioned by the guide members,
by way of suction-chucking the mouth from both
sides thereof,
a vertically movable plug which is brought into
the mouth that is opened by the suction-chuck-
ing members, and
a retainer positioning member that positions a
retainer beneath the guide members;

wherein as the rotor is rotated,
the bag is positioned in a specified position by way

of closing the guide members so that the guide mem-
bers come into contact with both side edges of the bag,

a mouth of the bag is opened by way of suction-
chucking both sides of the mouth of the bag by the suc-
tion-chucking members,

the plug is lowered and brought into the mouth of
the bag, and

the plug is lowered toward the retainer positioned
beneath the plug so that the bag is inserted into the re-
tainer.
[0027] The above rotary type bag insertion apparatus
may further includes a receiving stand which supports
the lower end of the bag and is disposed along a track
of revolution of the guide members. This receiving stand
extends from at least a bag supply position to a plug
insertion position on a circumference of a rotor beneath
the guide members.
[0028] In the above apparatuses for inserting bags in-
to retainers of the present invention, wherein the guide
members are raised and lowered, and when the plug is
lowered further after the plug is lowered so as to be
brought into the bag, the guide members are lowered
together with the plug.
[0029] In addition, in the above apparatuses for insert-
ing bags into retainers, the plug is provided with a gas
discharge opening. In this case, the bottoms of the self-
standing bags can be spread opened by blowing a com-
pressed gas into the bag after the bag is inserted into
the retainers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

Figure 1 is a model diagram that shows (in the form
of a time sequence) the steps (a) through (d) of the
operation of the respective members used in the
bag insertion method of the present invention;
Figure 2 is a model diagram of the steps (e) through
(g) of the operation, a continuation of the steps of
Figure 1;
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Figure 3 is a sectional view of the overall structure
of the rotary type bag insertion apparatus of the
present invention;
Figure 4A is an enlarged sectional view of the main
portion of the raising-and-lowering mechanisms of
the guide device and insertion device, 4B is a side
view thereof, and 4C is a sectional top view thereof;
Figure 5A shows the essential portion of opening-
and-closing mechanism of the guide device, 5B is
a partially sectional bottom view thereof, and 5C is
a side view thereof;
Figure 6 is a sectional view of the essential portion
of the opening-and-closing mechanism of the guide
device;
Figure 7 is a sectional view of the main portion of
the opening-and-closing mechanism of the guide
device;
Figure 8 is a sectional view of the main portion of
the raising-and-lowering mechanism of the guide
device;
Figure 9 is a sectional view of the retainer position-
ing member;
Figure 10 is an enlarged front view of the structure
of the opening device;
Figure 11 is a partial sectional top view thereof;
Figure 12 is a sectional view of the overall structure
of another rotary type bag insertion apparatus of the
present invention;
Figure 13 is a model diagram that illustrates (in the
form of a time sequence) the steps (d) through (g)
of operations of the respective members used in the
insertion method of the present invention with an-
other type of plug being employed;
Figure 14A is a front view of another plug used in
the method of Figure 13, Figure 14B is a side view
thereof, and Figure 14C is a bottom view thereof
showing the of the first step of the plug;
Figure 15A is a top view a self-standing bag before
the bag is spread open, and figure 15B is a side
view thereof;
Figure 16A is a top view of the self-standing bag
after the bag has been spread open, and Figure 16B
is a side view thereof;
Figure 17A is a top view of a retainer used in the
present invention with a bag therein, and Figure
17B shows the vertical section of the center portion
thereof;
Figure 18A is a top view of another retainer used in
the present invention with a bag therein, and Figure
17B shows the vertical section of the center portion
thereof; and
Figure 19A is a top view of still another retainer used
in the present invention with a bag therein, and Fig-
ure 19B shows the vertical section of the center por-
tion thereof.

DETAILED DESCRIPTION OF THE INVENTION

[0031] The present invention will be described in de-
tail below with reference to the embodiments shown in
the accompanying drawings.
[0032] Figures 1 and 2 show, in terms of a time se-
quence, how self-standing bags which are conveyed
continuously at a constant speed with their mouths
(called "bag mouth(s)") facing upward are inserted into
the insertion grooves of retainers that are vertically
aligned beneath the bags and moved at the same speed
in the horizontal plane.
[0033] The conveying path in Figures 1 and 2 is rec-
tilinear. However, it can take an annular (e.g., circular)
shape. Furthermore, in the actual insertion apparatus,
a plurality of sets of insertion assemblies each substan-
tially comprising, as seen from Figure 1, a pair of guide
members 3 and 4, a pair of suction-chucking members
(suction disks) 5 and 6 and a plug 7 are continuously
conveyed over a specified conveying path at equal in-
tervals. Also, a plurality of retainers are continuously
conveyed at the same intervals beneath these sets of
insertion assemblies. The respective sets and retainers
thus successively perform the insertion of the bags into
the retainers.
[0034] More specifically, the guide members 3 and 4
are formed with guide grooves 3a and 4a respectively,
and these guide grooves 3a and 4a face each other. The
guide grooves 3a and 4a have a cross-sectional V
shape when viewed from above and perpendicularly ori-
ented in the vertical direction. The guide members 3 and
4 are moved toward each other and away from each oth-
er, thus opening and closing in the horizontal direction
more or less along the conveying path.
[0035] The pair of suction disks 5 and 6 are moved
toward and away from each other, thus opening and
closing on the vertical plane perpendicular to the con-
veying path.
[0036] The plug 7 is raised and lowered between the
pair of guide members 3 and 4 and between the pair of
suction disks 5 and 6.
[0037] Each of the retainers 2 has a retaining section
8 at the center and a pair of insertion grooves 9 (see
step (f) shown in Figure 2) that are located on both sides
of the retaining section 8. The retaining section 8 (a main
interior space of substantially cylindrical that receives
the main body portion of a bag) and the insertion
grooves 9 (subordinate interior spaces that receive the
side edges of the bag) are formed in a longitudinal ori-
entation and extend in the vertical direction. The retain-
ers 2, that can be made of any appropriate materials
including a metal, synthetic resins, etc., are positioned
and continuously conveyed so that the insertion grooves
9 are oriented along the conveying path as seen from
Figure 2.
[0038] The process for successively inserting bags 1
into retainers 2 is performed by steps (a) through (g) in
Figures 1 and 2.
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[0039] Step (a): A bag 1 is supplied by a bag supply
means (not shown) from outside the conveying path of
the guide members 3 and 4, etc. The direction of width
of the bag 1 is oriented parallel to the bag conveying
path that is shown by laterally elongated rectangle P in
Figure 1. In step (a), the guide members 3 and 4 and
suction disks 5 and 6 are respectively separated so as
to be in an open state, the plug 7 is in the raised position,
and the bag 1 is supplied to a center position between
the facing guide grooves 3a and 4a of the guide mem-
bers 3 and 4.
[0040] Step (b): The guide members 3 and 4 are
moved toward each other so as to be closed, so that
their guide grooves 3a and 4a come into contact with
side edges of the bag 1. Thus, a positioning is made for
the bag 1. At more or less the same time, the bag 1 is
released from the bag supply means (not shown). As a
result, the bag 1 that has thus been positioned by the
guide members 3 and 4 drop onto a receiving stand 11.
Thus, the bag 1 is supported by the receiving stand 11
and is slid over the surface of the receiving stand 11 by
the guide members 3 and 4 that are moved from left to
right as shown by arrow in Figure 1.
[0041] Step (c): The suction disks 5 and 6 that were
in the retracted positions are moved toward each other
and thus closed, so that the suction disks 5 and 6 suc-
tion-chuck the bag mouth. At this point, the retainer 2
supplied by a retainer supply means (not shown) is po-
sitioned beneath the bag 1 so as to be in a vertically
aligned position with respect to the bag 1. In other
words, the bag 1 and insertion grooves formed in the
retainer are in a parallel relationship, and the center of
the bag with respect to its width direction and to its thick-
ness direction coincide with the centers of the insertion
grooves and retaining section of the retainer. Keeping
this aligned positions, the bag 1, the retainer 2, the guide
members 3 and 4, the suction disks 5 and 6 and the plug
7 are conveyed from left to right in Figure 1 at the same
and constant speed.
[0042] Step (d): The suction disks 5 and 6 are moved
away from each other and thus opened, so that the
mouth of the bag 1 is opened (at this point, the lower
portion of the bag is not spread open yet and remains
flat). The plug 7 is, with a timing that matches this move-
ment of the suction disks 5 and 6, lowered, and a part
of the plug 7 is brought into the opened bag; and thus,
the plug 7 is engaged with the mouth. The receiving
stand 11 ends at the finishing point of step (d). In other
words, the step (d) is completed at the end of the re-
ceived stand 11.
[0043] Step (e): The suction of the suction disks 5 and
6 is stopped, and the suction disks 5 and 6 are moved
back to the retracted positions. The plug 7 is further low-
ered so as to lower the bag 1 toward the retainer 2. At
the same time, the guide members 3 and 4 are also low-
ered. The lowering of the guide members 3 and 4 is not
essential; however, by lowering the guide members 3
and 4 together with the bag 1, the flat lower end of the

bag 1 is oriented more accurately toward the centers of
the insertion grooves of the retainer 2.
[0044] Step (f): The lowering of the guide members 3
and 4 is stopped immediately above the retainer 2, but
the plug 7 is lowered even further. The bag 1 is guided
by the guide grooves 3a and 4a of the guide members
3 and 4 and is inserted, at its side edges, into the centers
of the insertion grooves 9 of the retainer 2.
[0045] Step (g): A compressed gas is jetted out of the
gas discharge opening (not shown) which is at the tip
end of the plug 7, and the bag 1 is as a whole including
its bottom is spread open by the inserted gas. The bag
1 is set in the retainer 2 so that the center of the bag 1
with respect to the direction of width thereof is positioned
in the centers of the retaining section 8 and insertion
grooves 9 of the retainer 2. Accordingly, the center of
the retaining section 8 and the center of the bag 1 are
kept coincide with each other even after the bag has
been spread open. Thus, a tight contact is ensured be-
tween the surfaces of the bag and the inside circumfer-
ential surface of the retaining section 8. Next, the guide
members 3 and 4 and plug 7 are returned to their original
positions, so that the process returns to the state shown
in step (a), thus completing one cycle of insertion of the
bag into the retainer.
[0046] In the above steps, a description is made for
only one bag. However, with a use of plurality of sets of
insertion assemblies (each substantially comprising the
pair of guide members 3 and 4, the pair of suction-
chucking members (suction disks) 5 and 6 and the plug
7), a plurality of bags are processed simultaneously.
[0047] The above-described insertion apparatus is
applicable to a rotary type insertion apparatus, and such
a rotary type insertion apparatus will be described below
with reference to Figures 3 through 11.
[0048] As shown in Figure 3, a main stand 13 is in-
stalled in an upright attitude on a base 12, and a rotating
shaft 14 is rotatably supported in the main stand 13. An
upper table 15 is fastened to the upper portion of the
rotating shaft 14, and a lower table 17 is rotatably sup-
ported on the circumference of the main stand 13 via a
bearing 16. The rotating shaft 14 and tables 15 and 17
are referred to as a rotor in the present invention. Around
the circumferences of the tables 15 and 17, a plurality
of supporting frames 18 that are substantially C-shaped
in cross section are provided at equal intervals. The sup-
porting frames 18 extend in the vertical direction; and
the upper ends of the supporting frames 18 are fastened
to the upper table 15, and the lower ends are fastened
to the lower table 17.
[0049] An opening device 21 is provided in the upper
portion of the outer circumferential surface of each one
of the supporting frames 18 via an attachment plate 19.
Likewise, a retainer positioning member 22 (see Figure
9) is provided in the lower portion of the outer circum-
ferential surface of each one of the supporting frames
18. Furthermore, a retainer supporting plate 24 is pro-
vided at the lower end of each one of the supporting
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frames 18 via a supporting plate 23.
[0050] As shown in Figure 4B, slots 25 and 26 are re-
spectively formed in the outer circumferential surface of
each supporting frame 18. A connecting member 28 of
an upper raising-and-lowering element 27 extends to
the outside from the interior of the supporting frame 18
through the slot 25, and an insertion device 29 is pro-
vided on the tip end of the connecting member 28. Be-
neath this insertion device 29, a pair of connecting mem-
bers 32 of a lower raising-and-lowering element 31 ex-
tend to the outside through the slots 25 and 26, and a
guide device 33 is mounted to the tip ends of the con-
necting members 32.
[0051] Inside each supporting frame 18, as seen from
Figure 4A, upper slide members 34 are attached to the
upper raising-and-lowering element 27 in an outward-
facing orientation. The upper slide members 34 slide on
a slide rail 35 that is fastened to the supporting frame
18. A cam roller 36 is disposed on the inside end of the
upper raising-and-lowering element 27, and a tubular
raising-and-lowering cam 38 is disposed on the circum-
ference of a cam attachment plate 37 which is fastened
to the main stand 13. The cam roller 36 runs on this rais-
ing-and-lowering cam 38.
[0052] Likewise, lower slide members 39 are attached
to the lower raising-and-lowering element 31 in an out-
ward-facing orientation, and these slide members 39
slide on the slide rail 35. A cam roller 41 is disposed on
the inside end of the lower raising-and-lowering element
31. The cam roller 41 runs inside the groove of a raising-
and-lowering cam 42.
[0053] The reference numeral 43 seen in Figures 4A
and 4C is a tension spring. The tension spring 43 ex-
tends vertically through holes 44 and 45 formed in the
upper and lower raising-and-lowering elements 27 and
31 and presses the cam roller 36 against the raising-
and-lowering cam 38.
[0054] As best seen from Figure 4A, the insertion de-
vice 29 is comprised, along with other elements, of a
supporting flange 46 which is fastened to the connecting
member 28 of the upper raising-and-lowering element
27, a pipe-form rod element 47 that is slidably provided
in this supporting flange 46, and a plug 7 which is pro-
vided at the tip end of the rod element 47. One end (up-
per end) of the rod element 47 is connected to a com-
pressed air source or gas supply source via a filter, a
switching valve, etc. (not shown), so that a compressed
gas is caused to jet out of a gas discharge opening
opened at the lower end of the plug 7 at a specified tim-
ing. The rod element 47 is provided so that when an up-
ward-oriented force referred to by arrow U is applied to
the plug 7, the rod element 47 is caused to retract or
moved upward relative to the supporting flange 46 by
the action of a stopper 48 fastened to the rod element
47, a spring receiving plate 49 and a compression spring
50 which is interposed between the spring receiving
plate 49 and the supporting flange 46.
[0055] The guide device 33 is provided, as seen from

Figure 5A, at the tip end of the connecting member 32
of the lower raising-and-lowering element 31. The guide
device 33 is comprised of guide members 3 and 4 which
have substantially V-shaped grooves 3a and 4a (see
Figure 8), which extend in the vertical direction, and an
opening-and-closing mechanism that opens and closes
the guide members 3 and 4.
[0056] As seen from Figures 5A through Figure 8, the
guide members 3 and 4 are respectively attached to an
opening-and-closing driving arm 51 and an opening-
and-closing driven arm 52. The opening-and-closing
driving arm 51 is fastened to a hollow shaft 54 which is
supported on a supporting member 53 on the tip ends
of the connecting members 32 so that the hollow shaft
54 is free to rotate. The opening-and-closing driven arm
52 is likewise fastened to an opening-and-closing driven
shaft 55 which is fastened to the supporting member 53
so that the shaft 55 is free to rotate.
[0057] Gears 56 and 57 which engages with each oth-
er are respectively fastened to the lower portions of the
hollow shaft 54 and opening-and-closing driven shaft
55, so that the opening-and-closing driving arm 51 and
the opening-and-closing driven arm 52 open and close
(or moved toward and away from each other) simulta-
neously.
[0058] Furthermore, a slide bearing 58 that has longi-
tudinal grooves formed in its inside circumferential sur-
face is fastened to the lower portion of the hollow shaft
54. An opening-and-closing driving shaft 59, which has
longitudinal ribs formed on its outer circumferential sur-
face, is inserted into the slide bearing 58. With its longi-
tudinal ribs being engaged with the longitudinal grooves,
the shaft 59 slides upward and downward as shown by
arrow in Figure 5.
[0059] The opening-and-closing driving shaft 59 is ro-
tatably supported at its lower end area by a bearing 61
that is attached to the supporting plate 23.
[0060] A swing lever 62 is fastened to the lower end
of the opening-and-closing driving shaft 59, and this
swing lever 62 is connected to one end 64a of a cam
lever 64 via a connecting rod 63. The cam lever 64 is
shaft-supported on a supporting part 65 so that the cam
lever 64 can pivot, and a cam roller 66 is attached to
another end of the cam lever 64. The cam roller 66 is
pressed by the driving force of a tension spring 67 (see
Figure 5B) against an annular cam 68 which is disposed
on the base 12 (see Figure 3), so that the cam roller 66
runs over the upper surface of the annular cam 68. As
a result, the cam lever 64 pivots, the swing lever 62 piv-
ots, the opening-and-closing driving shaft 59 and hollow
shaft 54 are rotated, and thus the opening-and-closing
driving arm 51 and opening-and-closing driven arm 52
pivots, so that the guide members 3 and 4 open and
close.
[0061] The opening device 21 is mounted on the at-
tachment plate 19; and it includes, as seen from Figures
10 and 11, suction disks 5 and 6 and a mechanical as-
sembly that operates the suction disks 5 and 6.
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[0062] More specifically, the suction disks 5 and 6 are
respectively attached to the lower ends of pipe-form
opening-and-closing arms 71 and 72 as best seen from
Figure 10. The opening-and-closing arms 71 and 72 are
respectively attached to pivot levers 73 and 74 which
are pivotally shaft-supported on the attachment plate
19. Open ends at the upper ends of the opening-and-
closing arms 71 and 72 are connected to a vacuum
means via filters, switching valves, etc. (not shown), so
that the suction disks 5 and 6 apply suction on a bag
with a specified timing.
[0063] A cam roller 75 is rotatably mounted on one
end of the pivot lever 73. The cam roller 75 is pressed
by the force of a tension spring 76 against an opening-
and-closing cam 77. The opening-and-closing cam 77
is disposed in the form of a circular arc on the circum-
ference of the rotor, so that the cam roller 75 runs along
the undersurface of the opening-and-closing cam 77.
[0064] A connecting link 78 is pin-connected between
the other end of the pivot lever 73 and the pivot lever
74. Thus, when the pivot lever 73 pivots, the pivot lever
74 also simultaneously pivots in the opposite direction,
thus causing the opening-and-closing arms 71 and 72
to move toward and away from each other so as to open
and close as indicated by the solid lines (closed) and
imaginary dashed lines (opened) in Figure 10.
[0065] The reference numeral 79 in Figures 10 and
11 is a stopper that regulates the pivoting limit of the
pivot lever 74, i.e., the opening limit of the opening-and-
closing arms 71 and 72.
[0066] In operation of the above rotary type insertion
apparatus, when a gear 80 (see Figure 3) that is linked
to a driving means (not shown) and is fixed to the rotat-
ing shaft 14 is rotated, the upper and lower tables 15
and 17 are rotated at a constant speed together with the
rotating shaft 14. As a result, the cam roller 36 attached
to the upper raising-and-lowering element 27, the cam
roller 41 attached to the lower raising-and-lowering el-
ement 31, the cam roller 66 attached to the cam lever
64 and the cam roller 75 attached to the pivot lever 73
run over the respective corresponding cam surfaces;
and with the timing shown above in Figures 1 and 2, the
guide member 3 and 4 are opened and closed and also
raised and lowered, the suction disks 5 and 6 are
opened and closed, and the plug 7 is raised and low-
ered.
[0067] Of course, during these movements, the appli-
cation of suction by the suction disks 5 and 6 and the
jetting out of the compressed gas from the discharge
opening of the plug 7 are also performed with the above-
described timing.
[0068] Furthermore, into the above rotary type inser-
tion apparatus, bags 1 are supplied by a bag supply
means (not shown, but such a supply means shown in
the rotary type transfer apparatus disclosed in Japanese
Patent Application Laid-Open (Kokai) No.
2000-318713), and retainers 2 are supplied by a univer-
sally known retainer supply means. When the bags and

retainers are thus supplied, the bags 1 are immediately
positioned by the guide members 3 and 4 and moved
while slipping on the receiving stand 11; and the retain-
ers 2 are positioned on the retainer receiving plates 24
with respect to the retainer positioning members 22 by
a universally known means, and bags are inserted into
the retainers by the steps shown above in Figures 1 and
2.
[0069] In the above description, self-standing bags
(bags having fold-ins in the bottoms) are described as
an example of the bags 1. However, the insertion meth-
od and apparatus of the present invention can be used
for ordinary flat bags.
[0070] Figure 12 shows the above-described rotary
type insertion apparatus with an addition of a mecha-
nism that allows adjustment of the opening width of the
guide members 3 and 4 so as to comply with bags of
various sizes. In this insertion apparatus, the annular
cam 68 is adjustable in height.
[0071] The annular cam 68 is fastened to the outer
circumference of an annular attachment bracket 81, and
a plurality of internally threaded members 82 are dis-
posed around the circumference of the annular attach-
ment member 81. Rotating shafts 84 which are rotatably
supported on stands 83 that are disposed on the base
12 are screw-engaged with the internally threaded
members 82, thus supporting the attachment bracket 81
in a horizontal attitude.
[0072] Gears 85 are attached to the lower ends of the
rotating shafts 84. The gears 85 are engaged with the
outer circumference of an intermediate gear 86 which is
rotatably attached to the circumference of the rotating
shaft 14.
[0073] Furthermore, a sprocket 87 is attached to one
of the gears 85. The sprocket 87 is connected via a chain
88 and sprocket 89 to a rotating shaft 92 that is rotatably
supported in a stand 91 disposed on the base 12.
[0074] Accordingly, when a handle 93 fastened to the
rotating shaft 92 is turned, the plurality of rotating shafts
84 are rotated by the same amount, and the bracket 81
and annular cam 68 are raised or lowered while main-
taining their horizontal attitude.
[0075] As seen from the above, the height of the an-
nular cam 68 is adjusted in accordance with the bag
width; and when the bags to be processed have a large
width, then the annular cam 68 is lowered.
[0076] Figure 13 shows (in the form of a time se-
quence) the bag insertion process performed with a use
of plug 94 shown in Figures 14A through 14C instead of
the plug 7 that is shown in Figures 1 and 2.
[0077] As seen from Figures 14A and 14B, each plug
94 has three (first, second and third) stepped portions
94a, 94b and 94c that are continuously formed with in-
clined surfaces in between, the inclined surfaces having
more or less a shape of truncated circular cones. The
first stepped portion 94a (located at the lower most or
the bottom of the plug 94 and has a smallest diameter)
has flat outer surfaces 94e that are diametrically oppo-
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site from each other. Thus, the first stepped portion 94a
is somewhat flat when viewed from below; and its lower
end is pointed and faces downward (or to face the bag
mouth), so that the flat outer surfaces 94e are set so as
to be parallel to the surfaces of the bag or to the con-
veying path. The plug 94 has a gas discharge opening
94d at the end of this first step portion 94a.
[0078] The insertion process of Figure 13 is substan-
tially the same as that of Figures 1 and 2 up to the point
where the tip end of the plug 94 is brought into the bag.
Accordingly, only the steps that are taken after the bag
has been inserted into the retainer (that corresponds to
steps (d) through (g) in Figure 1) are shown in Figure
13. The insertion process of a bag into a retainer in Fig-
ure 13 is as follows:

Step (d): The suction disks 5 and 6 are moved away
from each other so as to open, thus opening the
mouth of the bag 1 (at this point, the bottom portion
of the bag is not spread open yet and remains flat).
The plug 94 is lowered with a timing that matches
the mouth opening movement of the suction disks
5 and 6, and the first step 94a of the plug 94 is
brought into the opened bag so that the plug 7 is
engaged with the mouth.
Step (e): The suction of the suction disks 5 and 6 is
stopped, and the suction disks 5 and 6 are moved
further away from each other to return to the retract-
ed positions. In this case, the opened mouth of the
bag 1 is caused to return to flat (as far as the thick-
ness of the tip end of plug 94 that is defined by the
flat surfaces 94a) by its own elastic force. As a re-
sult, the inclination of both edges of the bag 1 is
smaller compared to the bags processed by the
steps in Figures 1 and 2. Then, the plug 94 is further
lowered, thus lowering the bag 1 toward the retainer
2. The guide members 3 and 4 are also simultane-
ously lowered.
Step (f): The downward movement of the guide
members 3 and 4 is stopped immediately above the
retainer 2, but the plug 94 is lowered even further.
The bag 1, being guided by the guide grooves 3a
and 4a of the guide members 3 and 4 and, is insert-
ed into the centers of the insertion grooves 9 of the
retainer 2.
Step (g): The second stepped portion 94b of the
plug 94 is completely brought into the bag 1, so that
the mouth of the bag 1 is opened wider. Next, the
inclined surface between the second stepped por-
tion 94b and the third stepped portion 94c (that has
the largest diameter among the three stepped por-
tions) comes into contact with the edge of the bag
mouth, and a compressed gas is jetted out of the
gas discharge opening 94d of the plug 94. As a re-
sult, the bag 1 is, for its entirety including the bottom
thereof, spread open. In the retainer 2, the center
of the bag 1 with respect to its width direction is po-
sitioned in the centers of the retaining section 8 and

insertion grooves 9 of the retainer 2. Accordingly,
the center of the retaining section 8 and the center
of the bag 1 coincide with each other even after the
bag 1 is spread open, so that tight contact is main-
tained between the bag surface and the inside cir-
cumferential surface of the retaining section 8. The
guide members 3 and 4 and plug 94 are then re-
turned to their original positions.

[0079] In the above embodiment, the tip end of the
plug (the first stepped portion 94a) that is brought into
the bag when the bag mouth is opened by the suction
disks is in a flattened shape. Accordingly, the bag re-
turns to flat when the suction disks are separated from
the bag, allowing less inclination at both edges of the
mouth thereof. Accordingly, the bag being processed
show less of a tendency to incline to the left and right in
the guide members than in the previous example shown
in Figures 1 and 2 in which the plug 7 used has no flat
outer surfaces 94e and thus not in a flattened shape at
its tip end. Accordingly, an even more accurate guid-
ance of the bag is accomplished with the use of the plug
94.
[0080] Next, a retainer that is used when the present
invention processes self-standing bags will be dis-
closed.
[0081] First, a description is made about a bag 1. As
shown in Figures 15A and 15B, the lower end of a bag
1 is horizontal when the bag 1 is flat. However, when the
bag 1 is spread open by gas as shown in Figure 16B to
its bottom in the retainer, both edges of the bag are
slightly lifted as indicated by arrows in Figure 16B, and
the lower ends of the bag 1 is curved when viewed from
the side as shown in Figure 16B. As a result, the bag 1
becomes unstable inside the retainer, and the bag may
be tilted or may show a positional deviation to the left or
right during conveying.
[0082] In typical conventional retainers, a drainage
hole that has a diameter much smaller than that of the
retaining section is formed in the center of the bottom of
the retaining section as disclosed in, for example, Jap-
anese Patent Application Laid-Open (Kokai) No.
2000-302106.
[0083] The retainer 95 shown in Figures 17A and 17B
is the same as a conventional retainer in that it has a
retaining section 8 and insertion grooves 9 that extend
longitudinally or in the axial direction. However, the fea-
ture of the retainer 95 is that the insertion grooves 9 has
bottoms 9a thus being closed, but the retaining section
8 has no bottom thus being opened. As a result, only
the edge portions of the lower end of the bag 1 inserted
in the retaining section 8 and insertion grooves 9 are
supported by the bottoms 9a of the insertion grooves 9,
and the curved central portion of the bag is not support-
ed. Accordingly, the bag 1 inside the retainer 2 is set
with a higher stability.
[0084] The retainer 96 shown in Figures 18A and 18B
is also the same as a conventional retainer. The retainer
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96 has a retaining section 8 and insertion grooves 9 that
extend longitudinally or in the axial direction, and a
drainage hole 96a which is slightly smaller than the re-
taining section 8 in diameter is formed in the bottom.
However, this retainer 96 is characterized in that the en-
tire bottom surface 96b of the retaining section 8 and
insertion grooves 9 is curved in a concave shape. It is
preferable that this curvature more or less coincide with
the lower end curvature of the bag, so that the lower end
of the bag 1 is snugly supported. The retaining section
8 can be formed without a bottom as in the retainer 95
shown in Figures 17A and 17b.
[0085] The retainer 97 shown in Figures 19A and 19b
is also the same as a conventional retainer in terms of
the longitudinal or axial formation of the retaining section
8 and insertion grooves 9. The retainer 97, however, is
characterized in that the bottom of the retaining section
8 is formed only at the left and right ends, i.e., near the
insertion grooves 9, and no bottom is formed in the cen-
tral area. This structure is similar to that of the retainer
95 shown in Figures 17A and 17B in terms of structure
and function. Also, the entire bottom can be curved in
the same manner as in the retainer 96 of Figures 18A
and 18B.
[0086] In the above retainers 95, 96 and 97, the entry
portions of the retaining section 8 and insertion grooves
9 are not tapered; nevertheless, a stable and accurate
insertion of bags is assured in the present invention
since the positioning of both side edges of each bag is
made by guide members, so that the side edges are
guided into the retainer. The entry portions of the retain-
ers 95, 96 and 97 can be formed with a tapered shape
as in conventional retainers. However, because of the
use of the guide members, the size of the tapered por-
tion can be made smaller than in the conventional re-
tainers.
[0087] As a result of the tapered shape of the entry
portions being eliminated or reduced in size, the bag
holding function can be improved at the same longitudi-
nal size of the retainer, or the longitudinal size of the
retainer can be reduced by an amount equal to the taper
with the same bag holding function being maintained.
Thus, the retainer can be made more compact and light-
weight.
[0088] Furthermore, in the retainers 95, 96 and 97, the
left and right ends of the insertion grooves 9 are closed
in all cases (these parts are called the "retainer sides")
as typically indicate in Figure 17A by the reference nu-
merals 9b. In a conventional insertion method, these re-
tainer sides are important for preventing tilting and po-
sitional deviation since the retainer sides come in con-
tact with both side edges of the bags 1. However, in the
insertion method of the present invention, positioning is
securely accomplished by the guide members. Accord-
ingly, these retainer sides can be omitted. In other
words, the left and right outside portions indicated by
arrows in Figures 17A, 18A and 19A can be removed.
By doing this, the size of the retainer in the lateral direc-

tion is reduced, and the retainer can be more compact
and light in weight.
[0089] When retainers that have no retainer sides are
used, it is advisable to perform the compressed air dis-
charge twice (i.e., to stop or weaken the discharge for
a very short period of time during the discharge) or to
perform the compressed air discharge with a gradual in-
crease in gas pressure. With such performance of com-
pressed air discharge, bags are self-centered in the re-
taining sections 8; and even if bags should tilt or show
a positional deviation during insertion into the retainers,
defective bags can be prevented. Nonetheless, these
compressed air discharging methods are effective for
retainers that have retainer sides.
[0090] As seen from the above, according to the
present invention, bags whose mouths have been
opened are inserted into the retaining sections and in-
sertion grooves of retainers without any interference.
Furthermore, in the present invention, since the bags
are inserted into the centers of the retaining sections
and insertion grooves of the retainers, the centers of the
retaining sections and the centers of the bags coincide,
and the contact between the bags and the inside circum-
ferential surfaces of the retaining sections after the bags
have been spread open by gas is improved. As a result,
swinging of the bags and splashing out of the liquid con-
tents after the bags have been filled with a liquid can be
effectively prevented.
[0091] Furthermore, in the present invention, com-
pact, light weight retainers are used. This is advanta-
geous for increasing the running speed of the bag inser-
tion apparatus and therefore for increasing the running
speed of the entire system that involves the bag-filling
apparatus.

Claims

1. A method for inserting bags into retainers wherein:

mouth of a bag is caused to open by way of
suction-chucking said mouth from both sides
thereof by suction-chucking members, and
said bag and a retainer positioned beneath said
bag are caused to approach each other, thus
inserting said bag into said retainer,

wherein said method comprises the steps of:

bringing guide members, which have guide
grooves that are oriented in a vertical direction,
to both side edges of said bag so that said guide
members come into contact with said both side
edges, thus positioning said bag with respect
to grooves formed in said retainer, and
guiding said bag by said guide members into
said retainer.
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2. A method for inserting bags into retainers wherein:

a mouth of a bag is caused to open by way of
suction-chucking said mouth from both sides
thereof by suction-chucking members,
a plug is caused to be brought into said mouth
of said bag, and
said plug and a retainer positioned beneath
said plug are caused to approach each other,
thus inserting said bag into said retainer,

wherein said method comprises the steps of:

bringing guide members, which have guide
grooves that are oriented in a vertical direction,
to both side edges of said bag so that said guide
members come into contact with said side edg-
es, thus positioning said bag with respect to
grooves formed in said retainer, and
guiding said bag by said guide members into
said retainer.

3. A method for inserting bags into retainers wherein:

a mouth of a bag is caused to open by way of
suction-chucking said mouth from both sides
thereof by suction-chucking members,
a plug is caused to be brought into said mouth
of said bag, and
said plug is caused to be lowered toward a re-
tainer that is positioned beneath said plug, thus
inserting said bag into said retainer,

wherein said method comprises the steps of:

bringing guide members, which have guide
grooves that are oriented in a vertical direction,
to both side edges of said bag so that said guide
members come into contact with said side edg-
es, thus positioning said bag with respect to
grooves formed in said retainer, and
guiding said bag by said guide members into
said retainer.

4. The method for inserting bags into retainers accord-
ing to any one of Claims 1 through 3, wherein said
guide members, which face each other while open-
ing to an extent that is greater than a width of said
bag, are caused to approach and contact both side
edges of said bag in a horizontal direction.

5. The method for inserting bags into retainers accord-
ing to any one of Claims 1 through 4, wherein

said bag is lowered toward said retainer that
is positioned below said bag, and

upon said bag is thus lowered, said guide
members are lowered to a point immediately above
said retainer.

6. The method for inserting bags into retainers accord-
ing to any one of Claims 1 through 5, wherein said
mouth of said bag is opened after said bag is posi-
tioned by said guide members with respect to said
grooves formed in said retainer.

7. The method for inserting bags into retainers accord-
ing to any one of Claims 1 through 6, wherein said
bag that is positioned and said retainer are con-
veyed at a constant speed with said bag and said
retainer being vertically aligned.

8. An apparatus for inserting bags into retainers, said
apparatus comprising:

guide members which have guide grooves ori-
ented in a vertical direction and are opened and
closed,
suction-chucking members which are moved
toward and away from each other so that said
suction-chucking members open a mouth of a
bag, which is positioned by said guide mem-
bers, by way of suction-chucking said mouth
from both sides thereof,
a vertically movable plug which is brought into
said mouth that is opened by said suction-
chucking members, and
a retainer positioning member that positions a
retainer beneath said guide members, wherein
said bag is caused to be positioned in a speci-
fied position by way of closing said guide mem-
bers so that said guide members come into
contact with both side edges of said bag,
a mouth of said bag is caused to open by way
of suction-chucking both sides of said mouth of
said bag by said suction-chucking members,
said plug is lowered and brought into said
mouth of said bag, and
said plug is lowered toward said retainer posi-
tioned beneath said plug so that said bag is in-
serted into said retainer.

9. The apparatus for inserting bags into retainers ac-
cording to Claim 8, wherein

a plurality of sets of insertion assemblies each
comprising said guide members, suction-chucking
members and plug are continuously conveyed over
an annular path at a constant speed and uniform
intervals,

a plurality of retainers are conveyed over a
specified path at a same speed and same intervals
as said insertion assemblies, and

said retainers and bags are conveyed, in at
least a part of said specified path, with said retainers
and bags being aligned vertically.

10. An apparatus for inserting bags into retainers in
which said apparatus is a rotary type bag insertion
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apparatus that receives a supply of bags and retain-
ers, inserts said bags into said retainers and then
discharges said bags together with said retainers,
said apparatus comprising:

a plurality of sets of insertion assemblies which
are disposed at equal intervals around a cir-
cumference of a continuously rotating rotor,
each of said insertion assemblies comprising:

guide members which have guide grooves
oriented in a vertical direction and are
opened and closed,
suction-chucking members which are
moved toward and away from each other
so that said suction-chucking members
open a mouth of a bag, which is positioned
by said guide members, by way of suction-
chucking said mouth from both sides there-
of,
a vertically movable plug which is brought
into said mouth that is opened by said suc-
tion-chucking members, and
a retainer positioning member that posi-
tions a retainer beneath said guide mem-
bers,

wherein as said rotor is rotated,
said bag is caused to be positioned in a spec-

ified position by way of closing said guide members
so that said guide members come into contact with
both side edges of said bag,

a mouth of said bag is caused to open by way
of suction-chucking both sides of said mouth of said
bag by said suction-chucking members,

said plug is lowered and brought into said
mouth of said bag, and

said plug is lowered toward said retainer po-
sitioned beneath said plug so that said bag is insert-
ed into said retainer.

11. The apparatus for inserting bags into retainers ac-
cording to Claim 10, further comprising a receiving
stand which supports a lower end of said bag and
is disposed along a track of revolution of said guide
members, said receiving stand extending from at
least a bag supply position to a plug insertion posi-
tion on a circumference of a rotor beneath said
guide members.

12. The apparatus for inserting bags into retainers ac-
cording to any one of Claims 8 through 11, wherein
said guide members are raised and lowered; and
when said plug is lowered further after said plug is
lowered so as to be brought into said bag, said
guide members are lowered together with said plug.

13. The apparatus for inserting bags into retainers ac-

cording to any one of Claims 8 through 12, wherein
said plug is provided with a gas discharge opening.
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