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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a bag transfer
device used in bag filling and packaging apparatuses and
the like and more particularly to a bag transfer device
that includes a plurality of pairs of left and right grippers
installed on a table rotating horizontally and a spacing
adjustment mechanism provided for adjusting the spac-
ing between the left and right grippers.

2. Description of the Related Art

[0002] Japanese Utility Model Application Publication
No. H5-28169 discloses a bag transfer device that is in-
stalled in a bag filling and packaging apparatuses. This
bag transfer device comprises an intermittently rotating
table and a plurality of pairs of left and right grippers dis-
posed at a constant angular spacing around the table.
The left and right grippers are moved intermittently
around a circular movement path when the table rotates.
Each gripper has an arm and a clamping component in-
stalled at the distal end of the arm. The arms of the left
and right grippers are axially supported respectively at
their base portions by the table, and they are able to pivot
in linear symmetry to each other within a horizontal plane.
[0003] The above-described bag transfer device in-
cludes, as a spacing adjustment mechanism for adjusting
the spacing between the left and right grippers, a cylin-
drical cam, which is installed under the table so as to be
able to move up and down, and an L-shaped lever, and
it further includes a star cam and a latching pin. The cent-
er axis of the cylindrical cam coincides with the rotational
axis of the table, and its upper end makes is a cam face.
The L-shaped lever is axially supported by the table and
is able to pivot in a vertical plane, and it has at one end
thereof a cam follower that rotates over the cam face of
the cylindrical cam and also has at another end thereof
a press roller that comes into contact with the tail end of
the arm so as to cause the arm to pivot. The star cam is
rotated coaxially with the table. Also, the star cam can
be rotated relative to the table and further can be posi-
tioned at a position after it has been rotated by a suitable
angle. The latching pin is fixed to the arm.
[0004] In the above-described bag transfer device,
while the table intermittently is rotating, the cam follower
rotates over the cam face and moves up and down ac-
cording to the shape (protrusion) of the cam face, which
is accompanied by the opening and closing motions of
the arms of the left and right grippers, so that the spacing
between the left and right grippers (and especially the
spacing between the clamping components) increases
or decreases within a specific range. When the spacing
between the left and right grippers decreases to a specific
value, the latching pin comes into contact with the star

cam. The maximum spacing of the left and right grippers
is determined by the maximum height of the cam face of
the cylindrical cam, and the minimum spacing of the left
and right grippers is restricted by the star cam.
[0005] When the bag size (and particularly the bag
width) is changed (or bags of different sizes are proc-
essed by bag transfer device), the maximum and mini-
mum spacing of the left and right grippers has to be ad-
justed to match the width of the changed (or different)
bag. This can be done by raising or lowering the cylin-
drical cam and rotating the star cam relative to the table.
[0006] Japanese Patent Application Laid-Open
(Kokai) No. H9-95318 is similar to Japanese Utility Model
Application Publication No. H5-28169, and it discloses
also a bag transfer device. This bag transfer device in-
cludes an intermittently rotating table and a plurality of
pairs of left and right grippers disposed at a constant
angular spacing around the table. In this bag transfer
device, instead of the cylindrical cam and star cam of
Japanese Utility Model Application Publication No.
H5-28169, a bag width setting cam and an offset width
adjustment cam are employed as a spacing adjustment
mechanism for adjusting the spacing of the left and right
grippers. The offset width is the distance that the clamp-
ing components of the grippers are moved, during the
process of the table making its intermittent rotation, be-
tween the widest and narrowest spacing of the left and
right grippers, and it is equal to one-half the difference
between the maximum and minimum values for the spac-
ing of the left and right grippers.
[0007] Furthermore, in the bag transfer devices dis-
closed in Japanese Patent Application Laid-Open
(Kokai) Nos. H11-189201 and 2007-210646, parallel
links are employed as a spacing adjustment mechanism
so as to adjust the spacing of the left and right grippers.
[0008] In the above-described bag transfer devices of
Japanese Utility Model Application Publication No.
H5-28169 and Japanese Patent Application Laid-Open
(Kokai) No. H9-95318, when a change in bag size (bag
width) dictates the adjustment of the spacing of the left
and right grippers, the arms are pivoted around their base
portions within a horizontal plane. Accordingly, other than
the bags of a certain size (width), the clamping faces of
the clamping components of the grippers can be tilted
with respect to the width direction of the bags, and the
gripper spacing becomes narrow to cause deformation
of the opening shape when the bag mouth is opened,
which may prevent the bags from being filled stably.
Meanwhile, when the gripper spacing is increased and
the bag mouth is closed, the edges of the bag (the places
where the bag is clamped by the clamping components
of the grippers) can become tilted, and this would prevent
the stable sealing of the bags as well. Also, if the arms
are pivoted in a horizontal plane, the clamping faces of
the clamping components of the grippers deviate in the
bag thickness direction (the radial direction of the table).
Accordingly, the transfer path of the bags may vary de-
pending on the bag size (bag width) (in other words, the
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transfer path of the bags may deviate in the thickness
direction of the bags), which may prevent stable process-
ing in, for instance, the opening step, the filling step, and
sealing step for the bag.
[0009] In the above-described bag transfer devices of
Japanese Patent Application Laid-Open (Kokai) Nos.
H11-189201 and 2007-210646, the spacing of the left
and right grippers can be adjusted by varying the incli-
nation of parallel links that support the clamping compo-
nents of the grippers, and at that time no tilting of the
clamping faces of the clamping components would occur
with respect to the width direction of the bags. However,
due to the properties of the parallel link, when the spacing
of the left and right grippers is changed, the clamping
faces of the clamping components deviate in the thick-
ness direction of the bags (in other words, the transfer
path of the bags deviates in the thickness direction of the
bags), and this movement cannot be restricted.
[0010] Also, the above-described problems in tilting of
the clamping faces of the clamping components of the
grippers with respect to the width direction of the bags
or in a change in the transfer path due to deviation of the
clamping faces of the clamping components of the grip-
pers in the thickness direction of the bags can likewise
occur when the spacing of the left and right grippers is
increased or decreased while the grippers are being
moved along the movement path.

BRIEF SUMMARY OF THE INVENTION

[0011] It is, accordingly, an object of the present inven-
tion to provide a bag transfer device which is used in bag
filling and packaging apparatuses and in which tilting of
the clamping faces of the clamping components of the
grippers, or deviation of the bag transfer path in the thick-
ness direction of the bag, is essentially prevented from
occurring when the spacing of a pair of (or two) grippers
is adjusted in view of changes in bag size (bag width) or
when the spacing of left and right grippers is increased
or decreased while the grippers are being moved along
the movement path.
[0012] The above object is accomplished by a unique
structure of the present invention for a bag transfer de-
vice,

which includes:

a conveying member that rotates in a horizontal
plane,
a plurality of pairs of left and right grippers that
are disposed on the conveying member and
moved along an annular movement path as the
conveying member rotates, and
a spacing adjustment mechanism that increases
or decreases the spacing within the horizontal
plane of the left and right grippers while the plu-
rality of pairs of left and right grippers are being
moved along the movement path; and

in which

each gripper is comprised of an arm and a
clamping component installed at the distal end
of the arm,
the clamping components of the left and right
grippers clamp the left and right sides of a bag,
and
the bag is transferred along an annular transfer
path;

wherein
the spacing adjustment mechanism comprises:

an arm support mechanism disposed at each
arm of the left and right grippers, and
a drive force transmission mechanism that op-
erates the arm support mechanism; and

first and second support components are set at the
base portion of each arm and separated by a specific
distance in the horizontal direction; and
the arm support mechanism comprises:

a first link that is linked at one end thereof to the
conveying member and is pivotable within a hor-
izontal plane,
a second link that is linked at one end thereof to
the first support component and is linked at the
middle portion to the other end of the first link,
a first restricting mechanism that restricts the
movement direction of the other end of the sec-
ond link such that the movement direction is per-
pendicular to the width direction of a bag
clamped by the clamping components of the left
and right grippers, and
a second restricting mechanism that is linked to
the second support component and restricts the
movement direction of the second support com-
ponent such that the movement direction is par-
allel to the width direction of the bag clamped
by the cramping components of the left and right
grippers;
the first link, the second link, and the first restrict-
ing mechanism constitutes a Scott-Russell
mechanism; and
the drive force transmission mechanism trans-
mits drive force to the second link so as to op-
erate the Scott-Russell mechanism.

[0013] The terms "parallel" and "perpendicular" used
in the present invention encompass not only parallel and
perpendicular relations in the strict sense but also a sub-
stantially parallel relation and a substantially perpendic-
ular relation. Also, the ordinal expressions such as "first,"
"second," and so on used in the present invention are
only given for the purpose of differentiation.
[0014] In the above-described bag transfer device of
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the present invention, the conveying member is, for ex-
ample, a single table that intermittently rotates by a con-
stant angle around a vertical axis; and in such a case of
rotating table, a plurality of pairs of left and right grippers
are disposed around the table, and the movement path
of the grippers is in a circular shape. However, the con-
veying member can be composed of a plurality of mem-
bers, and it can rotate continuously. For instance, as dis-
closed in Japanese Patent Application Laid-Open
(Kokai) No. 2002-302227, an endless chain composed
of a plurality of component members can be provided so
as to rotate at a constant speed around an annular path,
and such an endless chain is encompassed by the con-
veying member referred to in the present invention.
[0015] If a table that is intermittently rotates by a con-
stant angle around a vertical axis is employed as the
conveying member, then it is preferable to employ a cam
drive system just as disclosed in the bag transfer device
of Japanese Utility Model Application Publication No.
H5-28169, in order to adjust the gripper spacing. In this
case, a cylindrical cam whose center coincides with the
above-described vertical axis is installed so as to be able
to move up and down at a position under the table.
[0016] The drive force transmission mechanism of the
spacing adjustment mechanism is comprised of, for ex-
ample,
a pivot lever that is linked at an intermediate position
thereof to the conveying member (table) and is pivotable
within a horizontal plane,
a cam lever that is disposed between the cylindrical cam
and the pivot lever, that is axially supported at its inter-
mediate position by the table, that has at its one end a
cam follower for rotating over the cam face of the cylin-
drical cam, and whose other end comes into contact with
one end of the pivot lever,
a third link that is provided more to the outer peripheral
side of the table than the pivot lever and is linked at its
one end to the table and pivotable within a horizontal
plane,
a fourth link that extends in the radial direction of the table
between the pivot lever and the third link, is linked at its
one end to the other end of the pivot lever, and is linked
at the other end to the other end of the third link,
a pair of fifth links with each of which linked at its one end
to the second link of each arm support mechanism,
a pair of sixth links with each of which linked at its one
end to an intermediate position of the fourth link and is
linked at its other end to the other end of the fifth link, and
a pair of seventh links that is linked at its one end to the
table and are linked at the other end to the other end of
the fifth link.
[0017] The cam follower of the cam lever is rotated
over the cam face of the cylindrical cam, and drive force
caused thereby is transmitted through the drive force
transmission mechanism to the second link of each of
the arm support mechanisms.
[0018] In this bag transfer device, if needed, a gripper
position adjustment ring can be provided on the convey-

ing member (table). The gripper position adjustment ring
coincides at its center with the vertical axis of the con-
veying member (table), rotates intermittently together
with the table, and is able to rotate relative to the table.
In this structure, the seventh links are linked at its one
end to the gripper position adjustment ring.
[0019] In the above-described bag transfer device, the
first restricting mechanism is comprised of, for example,
a first sliding member, which is installed at the other end
of the second link, and a first restricting member, which
is provided to the conveying member and has therein a
first slot into which the first sliding member is fitted. The
first sliding member is provided slidable in the lengthwise
direction of the first slot The first slot can be formed in
the conveying member (in this case part of the conveying
member will correspond to the first restricting member),
or the first slot can be formed in some other member than
the conveying member with this other member installed
on the conveying member (in this case the other member
will correspond to the first restricting member). The length
direction of the first slot is perpendicular to the width di-
rection of the bags clamped by the clamping components
of the left and right grippers.
[0020] In the bag transfer device described above, the
second restricting mechanism is comprised of, for exam-
ple, a restricting link that is linked at its one end to the
conveying member and is linked at its other end to the
second support component. The restricting link is provid-
ed pivotable in a horizontal plane using the linked part of
the one end as its axis, and it extends perpendicular to
the width direction (parallel to the length direction of the
first slot) of a bag that is clamped by the clamping com-
ponents of the left and right grippers.
[0021] Further, the second restricting mechanism can
be comprised of, for example, a second sliding member,
which is installed on the second support component, and
a second restricting member, which is provided on the
conveying member and has formed therein with a second
slot into which the second sliding member is fitted. The
second sliding member is provided slidable in the length-
wise direction of the second slot. The second slot can be
formed in the conveying member (in this case part of the
conveying member will correspond to the second restrict-
ing member), or it can be formed in a member other than
the conveying member with this other member installed
on the conveying member (in this case the other member
will correspond to the second restricting member). The
length direction of the second slot is parallel to the width
direction (perpendicular to the length direction of the first
slot) of a bag clamped by the clamping components of
the left and right grippers.
[0022] The above-described bag transfer device can
also be applied to a so-called double bag transfer device
(see Japanese Patent Application Laid-Open (Kokai) No.
2004-244085, for example). In such a double bag transfer
device,
an even number of pairs of left and right grippers are
provided,
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the clamping surface of the clamping components of two
adjacent pairs of left and right grippers lie in (substantially
the same horizontal plane, and
the spacing between the left and right grippers, which
are of one pair of grippers of two adjacent pairs of grip-
pers, and the spacing between the left and right grippers,
which are of another pair of grippers of the two adjacent
pairs of grippers, are increased or decreased in a hori-
zontal plane at the same time.
[0023] In this configuration,

the grippers of two adjacent pairs of left and right
grippers have (share) a common drive force trans-
mission mechanism,
a first connecting link is provided to connect:

the arm support mechanism of the gripper,
which is of one pair of grippers of adjacent two
pairs of grippers and on a downstream side of
the movement path, to
the arm support mechanism of the gripper,
which is of another one pair of grippers of adja-
cent two pairs of grippers and on a downstream
side of the movement path;

a second connecting link is provided to connect:

the arm support mechanism of the gripper,
which is of one pair of grippers of adjacent two
pairs of grippers and on an upstream side of the
movement path, to
the arm support mechanism of the gripper,
which is of another one pair of grippers of adja-
cent two pairs of grippers and on an upstream
side of the movement path, and
two adjacent pairs of left and right grippers are
moved in the same manner.

[0024] According to the present invention as described
above, tilting of the clamping faces of the clamping com-
ponents of the grippers, or a change in the bag transfer
path, can be substantially prevented when the left and
right gripper spacing is adjusted due to the change in bag
size (bag width). Also, tilting of the clamping faces of the
clamping components of the grippers, or deviation of the
bag transfer path in the thickness direction of the bags,
can be substantially prevented even when the left and
right gripper spacing is increased or decreased while the
grippers are being moved along the movement path.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0025]

FIG. 1 is a partial top view of a bag transfer device
according to the present invention, in which mem-
bers disposed under the table are illustrated by solid

lines;
FIG. 2 is a partially cross-sectional partial side view
of the bag transfer device shown in FIG. 1;
FIG. 3 is a partial top view of the bag transfer device
shown in FIGS. 1 and 2, in which members disposed
above the table are mainly illustrated;
FIG. 4 is a partial top view of the bag transfer device
shown in FIGS. 1 to 3 and illustrates the action of a
spacing adjustment mechanism thereof for left and
right grippers;
FIG. 5 is a partial top view of the bag transfer device
shown in FIGS. 1 to 3 and illustrates the action of a
gripper position adjustment mechanism thereof;
FIGS. 6A and 6B illustrate the significance of left and
right grippers having an eccentric layout in transfer-
ring bags having spouts by the bag transfer device
of the present invention used in a bag filling and pack-
aging apparatus, in which spouts are attached to the
upper end comers of bags;
FIGS. 7A through 7C illustrate the significance of left
and right grippers having an eccentric layout in trans-
ferring bags having spouts by the bag transfer device
of the present invention used in a spout attachment
device;
FIG. 8 is top view of main components of a first re-
stricting mechanism of another example;
FIG. 9 is top view of main components of a second
restricting mechanism of another example;
FIG. 10A is a top view of main components of yet
another example of a second restricting mechanism,
FIG. 10B is a cross sectional view taken along the
line 10A-10A of FIG. 10A, and FIG. 10C is a top view
of main component for illustrating the action of this
second restricting mechanism;
FIG. 11 is a partial top view of a double bag transfer
device according to the present invention, in which
members disposed below the table are illustrated by
solid lines;
FIG. 12 is a partially cross-sectional partial side view
of the bag transfer device shown in FIG. 11;
FIG. 13 is a partial top view of the bag transfer device
shown in FIGS. 11 and 12, in which members dis-
posed above the table are mainly illustrated;
FIG. 14 is a partial top view of the bag transfer device
shown in FIGS. 11 to 13 and illustrates the action of
a spacing adjustment mechanism employed for left
and right grippers; and
FIG. 15 is a partial top view of the bag transfer device
shown in FIGS. 11 to 13 and illustrates the action of
a gripper position adjustment mechanism.

DETAILED DESCRIPTION OF THE INVENTION

[0026] A bag transfer device according to the present
invention will be described below in specific terms with
reference to FIGS. 1 to 15.
[0027] FIGS. 1 to 3 show a bag transfer device applied
to, for example, a rotary-type bag filling and packaging
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apparatus (see Japanese Utility Model Application Pub-
lication No. H5-28169).
[0028] This bag transfer device of the present invention
is similar to the bag transfer device disclosed in Japanese
Utility Model Application Publication No. H5-28169, and
it comprises: a table 1 that rotates intermittently at a con-
stant angle within a horizontal plane; a plurality of pairs
of left and right grippers 2 that are disposed at a constant-
angle spacing around the table 1 (the angle is the same
as the angle at which the table 1 rotates each time) and
moved along a circular movement path; a cylindrical cam
3 that is provided at a position under the table with its
center coinciding with the axis 0 of the table 1, is able to
move up and down, and has on its upper end a cam face;
and a spacing adjustment mechanism 4 that increases
or decreases the spacing of the left and right grippers 2
while the left and right grippers 2 are being moved along
the movement path. The cylindrical cam 3 rotates by the
same angle and in synchronization with the intermittent
rotation of the table 1, and it rotates back by the same
angle and returns to its original position when the table
1 stops its rotation.
[0029] This bag transfer device further includes a drive
source for intermittently driving the table 1, a drive source
for raising and lowering the cylindrical cam 3, and a drive
source for rotating the cylindrical cam 3 forward and back-
ward. These drive sources are not illustrated in the draw-
ings.
[0030] In the above structure, the cam face of the cy-
lindrical cam 3 is formed to face upward at the upper end.
However, the cam surface can instead be formed so as
to face downward at the lower end of the cylindrical cam
3 (in this case the direction in which the force of a biasing
member (discussed below) is exerted is reversed). Also,
no drive source can be installed for raising and lowering
the cylindrical cam 3, and the raising and lowering can
be accomplished manually using a handle.
[0031] In FIGS. 1 to 3, the left and right grippers 2 are
each composed of an arm 5 and a clamping component
6 provided at the distal end of the arm 5. The left and
right edges of a bag 7 (see FIG. 2) are clamped by these
clamping components 6, and as the left and right grippers
2 are moved along the movement path, the bag 7 is trans-
ferred along the circular transfer path. If the bag 7 is, for
example, a flat bag disclosed in Japanese Utility Model
Application Publication No. H5-28169, which is rectan-
gular in top view (scaled on three sides and open above),
the left and right grippers 2 are disposed in symmetry
with respect to a vertical plane N that is perpendicular to
a tangent to the movement path or the transfer path (see
FIG. 1, the vertical plane passing through the axis 0 of
the table 1), and the spacing between the grippers 2 is
increased or decreased symmetrically with respect to the
vertical plane N as the bag is being transferred along the
transfer path. This layout (location) of the left and right
grippers 2 in FIG. 1 is called a "reference layout" in the
present invention, and the vertical plane N is called a
"reference plane" (hereinafter referred to as the refer-

ence plane N). It should go without saying that the refer-
ence plane N is a plane set on the table 1 and is inter-
mittently rotated around the axis 0 of the table 1 together
with the intermittent rotation of the table 1. Also, the pairs
of left and right grippers 2 provided on the table 1 are all
shown in this reference layout.
[0032] At the base portion of each arm 5, a first support
component (first support shaft 8) and a second support
component (second support shaft 9) are provided. An
imaginary vertical plane passing through the centers of
these first and second support shafts 8 and 9 is parallel
to the clamping faces of the clamping components 6 (par-
allel to the width direction of the bag 7 clamped by the
clamping components 6), and the first support shaft 8
and the second support shaft 9 are separated by a spe-
cific distance in the horizontal direction within this vertical
plane.
[0033] The spacing adjustment mechanism 4 compris-
es arm support mechanisms 11 disposed for each arm
5 and a drive force transmission mechanism 12 that op-
erates the arm support mechanisms 11. The drive force
transmission mechanism 12 is provided for each pair of
grippers 2.
[0034] The arm support mechanism 11 of the spacing
adjustment mechanism 4 is formed for each one of the
arms 5 by: a first link 14 that is linked at one end thereof
to a shaft 13 protruding on the table 1 (see FIG. 2) and
is pivotable in a horizontal plane, a second link 15 that
is linked at one end thereof to the first support shaft 8
and is linked at its center to the other end of the first link
14, a first restricting mechanism 16 that restricts the
movement direction of the other end of the second link
15, and a second restricting mechanism 17 that restricts
the movement direction of the second support shaft 9.
The first links 14 of the arms 5 are disposed over the
table 1, while the second links 15 of the arms 5 are dis-
posed under the table 1. The other ends of the first links
14 and the centers of the second links 15 are linked re-
spectively via vertical shafts 18, and the shafts 18 are
respectively disposed in holes 19 formed in the table 1.
[0035] The first restricting mechanisms 16 of the arm
support mechanisms 11 restrict the movement direction
of the other ends of the second links 15 so that the other
ends are moved parallel to the reference plane N (sub-
stantially perpendicular to the width direction of the bag
7 clamped by the clamping components 6). Each of the
first restricting mechanisms 16 comprises a first sliding
member 21 installed at the other end of the second link
15 and a first restricting member formed with a first slot
22 into which the first sliding member 21 is fitted. In the
shown structure, the first slot 22 is formed in the table 1,
and part of the table 1 (and particularly the region around
the first slot 22) makes the first restricting member. The
first slot 22 is formed parallel to the reference plane N,
and the first sliding member 21 is fitted in the first slot 22
so as to be slidable along (or in) the first slot 22. It is also
possible to form the first slot 22 in a member other than
the table 1 and fix this other member to the table 1 (see
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the second restricting member 69 described below), in
which case this other member makes the first restricting
member.
[0036] The first link 14, the second link 15, and the first
restricting mechanism 16 constitute a Scott-Russell
mechanism; and when the other end (the first sliding
member 21) of the second link 15 is moved parallel to
the reference plane N, the one end (the first support shaft
8) of the second link 15 is moved perpendicular to the
reference plane N.
[0037] The second restricting mechanism 17 of each
one of the arm support mechanisms 11 restricts the sec-
ond support shaft 9 so that its movement direction of the
second support shaft 9 is substantially perpendicular to
the reference plane N, and it comprises a restricting link
24, which is linked at one end thereof, on the side nearest
the center of the table 1, to the table 1 via a shaft 23 in
a pivotable fashion within a horizontal plane. The restrict-
ing link 24 extends substantially parallel to the reference
plane N and is linked at its other end to the second support
shaft 9. The movement path of the second support shaft
9 is arc-shaped, and its movement direction is not per-
pendicular in a strict sense to the reference plane N; how-
ever, if the length of the restricting link 24 is set longer,
the movement path will be an arc of a larger diameter
(thus approximating a straight line), and the movement
direction can be brought closer to being perpendicular
(substantially perpendicular) to the reference plane N.
[0038] The drive force transmission mechanism 12 of
the spacing adjustment mechanism 4 comprises a pivot
lever 26 and a cam lever 29. The pivot lever 26 is rotatably
linked at an intermediate position thereof to a shaft 25
fixed to the table 1 and is pivotable in a horizontal plane.
The cam lever 29 (see the L-shaped lever 14 in Japanese
Utility Model Application Publication No. H5-28169) is
disposed between the cylindrical cam 3 and the pivot
lever 26, and it is rotatably linked at an intermediate po-
sition thereof to the shaft 28 of a bracket 27 fixed to the
table 1 and is pivotable in a vertical plane. The cam lever
29 has at one end thereof a cam follower 31 that rotates
over the cam face of the cylindrical cam 3 as the table 1
rotates, and it has at the other end a roller 32 that comes
into contact with one end of the pivot lever 26.
[0039] The drive force transmission mechanism 12 fur-
ther comprises a third link 33, a fourth link 34, a pair of
fifth links 35 and a pair of sixth links 37. The third link 33
is provided more to the outer peripheral side of the table
1 than the pivot lever 26, and it is linked at one end thereof
to the table 1 and is pivotable in a horizontal plane. The
fourth link 34 extends along the reference plane N be-
tween the pivot lever 26 and the third link 33, and it is
linked at one end thereof to the other end of the pivot
lever 26 and at another end thereof to the other end of
the third link 33. Each one of the fifth links 35 is linked at
one end thereof to the intermediate position of the second
link 15 of the arm support mechanisms 11. Each one of
the sixth links 37 is linked at one end thereof to the inter-
mediate position of the fourth link 34 and at another end

thereof to the other end (the shaft 36) of the fifth link 35.
[0040] The length from the shaft 25 to the other end
(the point linked to the fourth link 34) of the pivot lever
26 is set to be the same as the length from one end (the
point linked to the table 1) to another end (the point linked
to the fourth link 34) of the third link 33.
[0041] As is shown clearly in FIG. 3, a gripper position
adjustment ring 38 that rotates intermittently together
with the table 1 and whose center coincides with the axis
0 of the table 1 is installed on the table 1. The gripper
position adjustment ring 38 is guided by a plurality of
guide members 39 disposed on the table 1 and is rotated
relatively with respect to the table 1. A drive mechanism
40 that rotates the gripper position adjustment ring 38 is
installed on the table 1. The drive mechanism 40 com-
prises a motor 42, whose output shaft is a threaded shaft
41, and a nut member 43, which is installed on the gripper
position adjustment ring 38. The threaded shaft 41 mesh-
es with the nut member 43; and thus when the threaded
shaft 41 is rotated, the nut member 43 is moved, and
thus the gripper position adjustment ring 38 is rotated
while sliding over the table 1.
[0042] As part of the drive force transmission mecha-
nism 12, a pair of seventh links 44 are provided. Each of
the seventh links 44 is linked at one end thereof to the
gripper position adjustment ring 38 and is linked at an-
other end thereof to the other end of each of the fifth links
35 (which is also the other end of each of the sixth links
37) by the shaft 36. As seen from FIG. 2, the gripper
position adjustment ring 38 and the seventh link 44 are
lined by a shaft 45 that pass (penetrates) through the
table 1 above and below (or vertically). Arc-shaped slots
46 into which the shafts 45 are fitted respectively are
formed in the table 1 as seen from FIG. 3. When the
gripper position adjustment ring 38 is rotated around the
axis O, the shafts 45 slide in the slots 46 and rotate around
the axis O.
[0043] Furthermore, as part of the drive force trans-
mission mechanism 12, biasing members (tension spring
47) are provided on the table 1. Each of the tension
springs 47 is connected at one end thereof to the table
1 and at another end thereof to the first link 14, and it
presses the cam follower 31 of the cam lever 29 against
the cam face of the cylindrical cam 3.
[0044] The pair of seventh links 44 of the drive force
transmission mechanism 12 constitute a gripper position
adjustment mechanism 48 together with the gripper po-
sition adjustment ring 38, the drive mechanism 40, etc.
(the action will be described below). The bag transfer
device need not have the gripper position adjustment
mechanism 48; and if it does not, then one end of the
each one of the seventh links 44 is directly linked to the
table 1.
[0045] When the layout of the left and right grippers 2
is the reference layout (the layout state shown in FIGS.
1 and 3), the fifth links 35, the sixth links 37, and the
seventh links 44 are disposed in symmetry with respect
to the reference plane N.
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[0046] In FIG. 1, the spacing between the grippers 2
(the spacing between the clamping components 6 of the
grippers) is D1. The clamping faces of the clamping com-
ponents 6 of the grippers 2 lie in a vertical plane that is
perpendicular to the reference plane N. The width direc-
tion of a bag 7 clamped by the left and right clamping
components 6 is perpendicular to the reference plane N.
[0047] In the above described structure of the bag
transfer device of the present invention, when the cylin-
drical cam 3 ascends and descends, the cam follower 31
of the cam lever 29 also ascends and descends, the cam
lever 29 thus pivots in a vertical plane, the pivot lever 26
pivots in a horizontal plane, the fourth link 34 is moved
substantially along the reference plane N, and drive force
caused thereby is transmitted to the left and right second
links 15, which are part of the Scott-Russell mechanism
(consisting of the first links 14, the second links 15, and
the fifth links 35), via the sixth links 37 and the fifth links
35. The shafts 36, which are the connecting points of the
fifth links 35, the sixth links 37, and the seventh links 44,
are restrained by the seventh links 44 so as to make arc-
shape movements. Also, the various pairs of the second
links 15, the fifth links 35, and the sixth links 37 are moved
symmetrically with the reference plane N in between
them.
[0048] The other ends (the first sliding members 21)
of the second links 15 are restricted by the first restricting
mechanisms 16 so that their movement direction is par-
allel to the reference plane N. Accordingly, one end (the
first support shaft 8 of the ann 5) of each one of the second
links 15 is moved perpendicular to the reference plane
N. This movement direction can also be considered to
be the tangential direction of the transfer path of the bag
7 clamped by the clamping components 6.
[0049] As the first support shafts 8 of the arms 5 are
moved, the second support shafts 9 of the arms 5 are
also moved. As described above, the movement direction
of the second support shafts 9 at this point is substantially
perpendicular to the reference plane N.
[0050] The first support shafts 8 and the second sup-
port shafts 9 that support the base portions of the arms
5 are moved perpendicular and substantially perpendic-
ular to the reference plane N, and consequently the arms
5 are moved substantially perpendicular to the reference
plane N, which is accompanied by a change in the spac-
ing between the two grippers 2 (the spacing between the
clamping components 6).
[0051] FIG. 4 shows the positions of the various levers
and links, and the positions of the grippers 2, when the
cylindrical cam 3 has been lowered by a specific height.
The left and right grippers 2 are moved symmetrically
with the reference plane N in between them, and the
spacing between the grippers 2 (or the clamping compo-
nents 6) increases from D1, which is indicated by two-
dot chain lines, to D2, which is indicated by solid lines.
Even though the spacing between the grippers 2 (or the
clamping components 6) increases, the clamping faces
of the clamping -14-components 6 are maintained in sub-

stantially the same plane (a plane substantially perpen-
dicular to the reference plane N), and there is substan-
tially no displacement in the thickness direction of the
bag 7 (the normal direction of the transfer path of the bag
7 clamped by the clamping components 6). Naturally, all
of the pairs of the left and right grippers 2 installed on the
table 1 assume this new reference layout.
[0052] As seen from the above, in the above-described
bag transfer device, just as in the bag transfer device of
Japanese Utility Model Application Publication No.
H5-28169, the spacing between the grippers 2 (the
clamping components 6) can be changed according to
the bag size (bag width) by raising or lowering the cylin-
drical cam 3; however, any tilting of the clamping faces
of the clamping components 6 of the left and right grippers
2 and any change in the transfer path of the bags (devi-
ation in the thickness direction of the bags) can be sub-
stantially prevented.
[0053] Meanwhile, when the cylindrical cam 3 reverses
its rotation while the table 1 is intermittently rotating, the
cam follower 31 of the cam lever 29 is rotated and moved
up and down over the cam face of the cylindrical cam 3,
and the drive force of the cam is transmitted through the
pivot lever 26 and the various links constituting the drive
force transmission mechanism 12 to the second links 15
of the arm support mechanisms 11, as described above.
The grippers 2 are moved intermittently along the move-
ment path; and in the course of this movement (during
the intermittent stops), the arms 5 are moved substan-
tially perpendicular to the reference plane N according
to the shape (protrusion) of the cam face of the cylindrical
cam 3, and the spacing between the grippers 2 (the spac-
ing between the clamping components 6) is changed. In
this situation as well, as described above, the clamping
faces of the clamping components 6 are maintained in
substantially the same plane (a plane substantially per-
pendicular to the reference plane N), and there is sub-
stantially no displacement in the thickness direction of
the bag 7 (the normal direction of the transfer path of the
bag 7 clamped by the clamping components 6).
[0054] As seen from the above, in the bag transfer de-
vice of the present invention, even when the left and right
spacing of the grippers is increased or decreased while
the grippers are being moved intermittently along the
movement path, tilting of the clamping faces of the clamp-
ing components of the grippers and changes in the trans-
fer path of the bags can be substantially prevented.
[0055] The action of the gripper position adjustment
mechanism 48 will now be described with reference to
FIG. 5.
[0056] When the motor 42 (see FIG. 3) is actuated and
the threaded shaft 41 is rotated, the gripper position ad-
justment ring 38 is rotated relative to the table 1 (the
rotation direction is indicated by the arrow d), and one
end of each one of the pair of seventh links 44 is moved
together with the gripper position adjustment ring 38.
Consequently, the pairs of the seventh links 44, the sixth
links 37, and the fifth links 35 are moved to asymmetrical
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positions with respect to the reference plane N, resulting
in that the second links 15 are moved to asymmetrical
positions with respect to the reference plane N.
[0057] Accordingly, the left and right grippers 2 are dis-
placed substantially in the perpendicular direction with
respect to the reference plane N while more or less main-
taining the original spacing D1 (displaced from the posi-
tion of the two-dot chain line to the position of the solid
line). The vertical plane (center plane M) that passes
through the center of the left and right grippers 2 is also
displaced from the reference plane N (by a displacement
amount Da). The center plane M is parallel to the refer-
ence plane N. This layout of the left and right grippers 2
is called an eccentric layout in the present invention. The
displacement amount Da can be selected as needed
from within a specific range.
[0058] When the cylindrical cam 3 is raised and low-
ered, or the table 1 is intermittently rotated (and the cy-
lindrical cam 3 is rotated forward and backward at the
same time), the left and right grippers 2 basically maintain
the above-described eccentric layout while their spacing
is increased or decreased substantially in a symmetric
fashion with respect to the center plane M in between.
Even though the left and right grippers 2 assume this
eccentric layout, when the cylindrical cam 3 is raised or
lowered, or while the left and right grippers 2 are moved
intermittently along the movement path, the clamping fac-
es of the clamping components 6 are maintained in sub-
stantially the same plane (a plane substantially perpen-
dicular to the reference plane N), and there is substan-
tially no displacement in the thickness direction of the
bag 7 (the normal direction of the transfer path of the bag
7 clamped by the clamping components 6).
[0059] Next, a first significance of the left and right grip-
pers 2 that take the above-described eccentric layout will
be described below briefly (first example).
[0060] The description will be made for the bag transfer
device shown in FIGS. 1 to 3 that is incorporated in, for
example, the bag filling and packaging apparatus of Jap-
anese Utility Model Application Publication No.
H5-28169; and in this the bag filling and packaging ap-
paratus, bag filling steps including the supply of bags to
the grippers 2, the opening of the bag mouth, the filling
of the bag with its contents, the sealing of the bag mouth,
the cooling of the sealed part of the bag, the removal of
the sealed bag from the grippers, and other steps are
carried out in order at the various stop positions of the
grippers 2. In addition, in this bag filling and packaging
apparatus, generally, a bag feed device, a bag opening
device, a bag filling device, a bag sealing device, a bag
cooling device, and so forth that perform the above steps
are installed at various stop positions, using the reference
plane N as a reference. More specifically, a bag feed
device, for example, is installed so that the center line of
each of the bags fed to the grippers 2 (the center line
being a straight line that passes through the center of a
bag in the width direction) is located on the reference
plane N, a bag opening device, for example, is installed

so that a pair of suction cups thereof are moved back
and forth over the reference plane N, and a liquid filling
device, for example, is installed so that the filling nozzle
is moved up and down within the reference plane N.
[0061] In this bag filling and packaging apparatus with
the bag transfer device shown in FIGS. 1. to 3 incorpo-
rated, when the bag 49 shown in, for example, FIG. 6A
is to be filled with a liquid, the following problems are
encountered if the layout (or the location) of the left and
right grippers 2 is the reference layout. Here, the bag 49
is a spouted bag (or a bag provided with a spout) in which
a spout 51 is attached to the upper end corner, and the
horizontal upper edge (the open part 52) is open at an
opening width W. The center line C (a straight line that
passes through the center of the open part 52 in the width
direction) of the open part 52 is offset from the center line
C0 of the bag 49 (offset width G).
[0062] The center line C0 of the bag 49 supplied by a
bag feed device to the left and right grippers 2 (the clamp-
ing components 6) is located on the reference plane N.
When the grippers 2 stop at the stop position where the
bag opening step is performed, the pair of suction cups
53 (only one of the two cups shown) are moved forward
and adhere to the faces of the bag 49, as indicated by
the two-dot chain line in FIG. 6A. However, this suction
location lies on the center line C0 (in the reference plane
N) of the bag 49 and is offset by the offset width G from
the center line C of the open part 52; accordingly, there
is interference to open (or difficulty in opening) the open
part 52 of the bag, and the open part 52 is not fully opened.
Also, in the bag filling step, the filling nozzle is moved up
and down along the center line C0 (in the reference plane
N), which is greatly offset from the center line C of the
open part 52; accordingly, in the bag filling step as well,
there is interference (or difficulty) in the insertion of the
filling nozzle into the open part 52, and the filling nozzle
might fail to enter the bag properly.
[0063] If, however, the suction position of the suction
cups 53 is adjusted so that this position lies on the center
line C of the open part 52, then there will be no interfer-
ence (or difficulty) in the opening of the open part 52.
Also, if the raising and lowering position of the filling noz-
zle is adjusted so that this nozzle is raised and lowered
along the center line C of the open part 52, there will be
no interference in the insertion into the open part 52.
These adjustments are not limited to the opening device
and the filling device only, and such adjustments must
also be done for the other and subsequent devices; and
if the type of bag being processed changes to an ordinary
flat bag, it will be necessary to adjust back to the original
reference plane N, and this can lead to a significant drop
in the productivity of the bag filling and packaging appa-
ratus.
[0064] One example of a bag filling and packaging ap-
paratus that is for bags having spouts at corners such as
these as described above is Japanese Patent Application
Laid-Open (Kokai) No. 2009-220853.
[0065] However, with the use of the bag transfer device
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shown in FIGS. 1 through 3, if the layout (location) of the
left and right grippers 2 is an eccentric layout, this can
solve all of the problems described above. The bag open-
ing device, bag filling device, and other devices used to
carry out the bag filling process can be left set as they
are, using the reference plane N as a reference; and only
the bag feed device will need to be adjusted so that the
center line C of the open part 52 of the bag 49 supplied
to the left and right grippers 2 (the clamping components
6) is located on the reference plane N. FIG. 6B shows a
state when a vertical plane (center plane M) that passes
through the center of the left and right grippers 2 (the
clamping components 6) is displaced from the reference
plane N (displacement amount G), and the center line C
of the open part 52 is located on the reference plane N.
By thus putting the left and right grippers 2 in an eccentric
layout, the suction position of the suction cups 53 is sub-
stantially exactly on the center line C of the open part 52
(on the reference plane N), the filling nozzle is raised and
lowered along the center line C of the open part 52 (on
the reference plane N), and there is no interference (or
difficulty) in opening or filling the bags; and the same
applies to other subsequent devices.
[0066] Next, a second significance of the left and right
grippers 2 that takes the above-described eccentric lay-
out will be described below briefly (second example).
[0067] The bag transfer device shown in FIGS. 1 to 3
is incorporated in, for example, a spout attachment ap-
paratus (see Japanese Patent No. 3,261,543); and in this
spout attachment apparatus, spout attachment steps in-
cluding the supply of bags to the grippers 2, the corner
cutting of the bag mouth (only when a spout is to be pro-
vided at a corner), the opening of the bag mouth, the
insertion of the spout into the bag mouth, the temporary
sealing of the bag and spout, the main sealing of the bag
and spout, the cooling of the sealed part, the removal of
the spouted bag from the grippers 2, and other steps are
carried out in order at the various stop positions of the
grippers 2 (in the device of the above-described Japa-
nese Patent No. 3,261,543, filling with the contents is
performed after the main sealing of the bag and spout,
but in this spout attachment device filling with a liquid is
not performed).
[0068] When, as seen from FIG. 7A, a spout attach-
ment device is used to attach a spout 56 to the center of
the open part 55 at upper end of a bag 54 that has a
rectangular shape in the top view of FIG. 7A, the layout
(or the location) of the left and right grippers 2 (the clamp-
ing components 6) is the reference layout, and a bag
feed device, a bag opening device, a spout insertion and
temporary sealing device, a main sealing device, a cool-
ing device, and so forth that perform the above steps are
installed at various stop positions, using the reference
plane N as a reference. More specifically, a bag feed
device, for example, is installed so that the center line
C0, which is a straight line that passes through the center
in the width direction of the bag 54 supplied to the grippers
2 (the clamping components 6), is located in the refer-

ence plane N, a bag opening device is installed so that
a pair of suction cups 57 are moved back and forth over
the reference plane N, and a spout insertion and tempo-
rary sealing device is installed so that the spout 56 de-
scends over the reference plane N and is inserted into
the open part 55 of the bag 54.
[0069] Using this spout attachment device, when the
edges of a bag 58 shown in FIG. 7B, for example, are
clamped by the left and right grippers 2 (the clamping
components 6) so that the corner opening 59 that has
been cut at an angle is set horizontal, and the spout 56
is attached to the center of this corner opening 59, if the
left and right grippers 2 (the clamping components 6)
remain in the reference layout, the insertion position of
the spout 56 deviates from the center line C of the corner
opening 59 (offset width H).
[0070] However, with the use of the bag transfer device
of FIGS. 1 through 3, as shown in FIG. 7C, the insertion
position of the spout 56 can be matched to the center
line C of the corner opening 59 by displacing (displace-
ment amount H) the vertical plane (the center plane M)
passing through the center of the left and right grippers
2 (the clamping components 6) and thereby eliminating
the offset width H. The spout insertion and temporary
sealing device and other devices used to perform the
spout attachment process can remain installed using the
reference plane N as a reference. Only the bag feed de-
vice of the spout attachment apparatus needs to be ad-
justed so that the center line C of the corner opening 59
of the bag 58 supplied to the left and right grippers 2 (the
clamping components 6) is located on the reference
plane N. Thus putting the left and right grippers 2 in an
eccentric layout allows the spout 56 to be inserted and
attached in the center of the corner opening 59.
[0071] Next, referring to FIGS. 8 to 10, alternative
mechanisms for the first and second restricting mecha-
nisms 16 and 17 of the arm support mechanism 11 of
the spacing adjustment mechanism 4, will be described
below. In FIGS. 8 to 10, members that are substantially
the same as those in the bag transfer device shown in
FIGS. 1 to 3 will be numbered the same.
[0072] The first restricting mechanism 16 serves to re-
strict the movement direction of the other end (that is
opposite from the end having the first support shaft 8) of
the second link 15 of the arm support mechanism 11 so
that the other end will be parallel to the reference plane
N (substantially perpendicular to the width direction of
the bag 7 clamped by the clamping components 6); and
in the structure above shown in FIGS. 1 to 3, it comprises
the first sliding member 21 installed at the other end of
the second link 15 and the first restricting member (part
of the table 1) in which the first slot 22 is formed.
[0073] One example of the alternative mechanism will
be described below with reference to FIG. 8, and this
alternative first restricting mechanism 16A is comprised
of a restricting link 61 that is linked at one end to the table
1 so as to be pivotable in a horizontal plane. The restrict-
ing link 61 extends substantially perpendicular to the ref-
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erence plane N; and it is linked at one end thereof to a
support shaft 62 installed on the table 1, is pivotable in
a horizontal plane, and is linked at another end thereof
to the other end of the second link 15. The other end of
the second link 15 is movable substantially parallel to the
reference plane N (along a movement path 63), and the
first link 14, the second link 15, and the first restricting
mechanism 16A approximate a Scott-Russell mecha-
nism; and when the other end of the second link 15 is
moved along the movement path 63, the one end (the
first support shaft 8) of the second link 15 is moved sub-
stantially perpendicular to the reference plane N.
[0074] The second restricting mechanism 17 serves to
restrict the movement direction of the second support
shaft 9 so that the movement direction is substantially
perpendicular to the reference plane N; and in the struc-
ture above shown in FIGS. 1 to 3, it comprises the re-
stricting link 24 that is linked to the table 1 so as to be
pivotable in a horizontal plane.
[0075] One example of the alternative mechanism will
be described with reference to FIG. 9; and this alternative
second restricting mechanism 17A is the same as the
Scott-Russell mechanism (that is formed by the first link
14, the second link 15, and the first restricting mechanism
16) that restricts the movement direction of the first sup-
port shaft 8; and this alternative second restricting mech-
anism 17A is comprised of a first link 64 (same as the
first link 14) that is pivotable in a horizontal plane, a sec-
ond link 65 (same as the second link 15) that is linked at
one end thereof to the second support shaft 9 and is
linked in the center to the other end of the first link 64,
and a restricting mechanism 66 (same as the first restrict-
ing mechanism 16) that restricts the movement direction
of the other end of the second link 65. Accordingly, when
one end (the first support shaft 8) of the second link 15
is moved perpendicular to the reference plane N, one
end (the second support shaft 9) of the second link 65 is
also moved perpendicular to the reference plane N.
[0076] FIGS. 10A through 10C show an example of
another (second) alternative mechanism of the second
restricting mechanisms 17. This alternative second re-
stricting mechanism 17B comprises second sliding mem-
bers 67 that are installed on the second support shafts
9 (in this example, rollers installed rotatably in a horizontal
plane on the second support shafts 9) and a second re-
stricting member 69 that is fixed horizontally to the under
surface of the table 1 and in which second slots 68 are
formed so that the second sliding members 67 are fitted
in the slots 68. Each of the second slots 68 is perpendic-
ular to the lengthwise direction of the first slots 22 (per-
pendicular to the reference plane N), and each of the
second sliding members 67 is fitted in the second slot 68
in a slidable fashion in the length direction of the second
slot 68. In this structure, two second slots 68 are formed
in the second sliding member 67 so as to correspond to
a total of two second sliding members 67 installed on the
second support shafts 9 of the pair of arms 5. Just as in
the first restricting member described above (in which

the first slots 22 are formed), the second slots 68 can
also be formed in the table 1. Accordingly, when one end
(the first support shaft 8) of each of the second links 15
is moved perpendicular to the reference plane N, the sec-
ond support shaft 9 is also moved perpendicular to the
reference plane N, and the grippers 2 are moved sym-
metrically to each other and perpendicular to the refer-
ence plane N.
[0077] FIGS. 11 to 13 show a double bag transfer de-
vice. In FIGS. 11 to 13, components that are substantially
the same as those of the single bag transfer device shown
in FIGS. 1 to 3 will be numbered the same when appro-
priate. A double bag transfer device is applied to, for ex-
ample, a double rotary bag filling and packaging appa-
ratus (disclosed in Japanese Patent Application Laid-
Open (Kokai) No. 2004-244085). The double bag transfer
device shown in FIGS. 11 to 13 will now be described
below, focusing on the portion that differs from the single
bag transfer device of FIGS. 1 to 3.
[0078] In a double bag transfer device, an even number
of pairs of left and right grippers are provided around the
table 1 that rotates intermittently and at a constant angle
each time in a horizontal plane. As the table 1 rotates
intermittently, the left and right gripper pairs are moved
along an annular movement path, and (for instance, two)
bags clamped by (for instance, two pairs of) left and right
grippers are transferred simultaneously along the circular
movement path.
[0079] In FIG. 11, two adjacent pairs of left and right
grippers (one pair of grippers 71 a and 71 b, and another
pair of grippers 72a and 72b) are disposed symmetrically
with respect to a vertical planes N (a vertical plane that
passes through the axis O of the table 1) that is perpen-
dicular to a tangent to the movement path or the transfer
path. The pair grippers 71a and 71b are disposed sym-
metrically with respect to a vertical plane (vertical sub-
plane) N1 that is parallel to the vertical plane (vertical
main plane) N and is a specific distance (distance L) away
from the reference plane N on the downstream side of
the movement path. The other pair of grippers 72a and
72b are disposed symmetrically with respect to a vertical
plane (vertical sub-plane) N2 that is parallel to the vertical
plane (vertical main plane) N and is a specific distance
(distance L) away from the reference plane N on the up-
stream side of the movement path.
[0080] As these grippers 71a and 71 b are moved along
the movement path, the spacing between them increases
or decreases symmetrically with respect to the vertical
plane N1; and as the grippers 72a and 72b are moved
along the movement path, the spacing between them
increases or decreases symmetrically with respect to the
vertical plane N2. This layout of the two adjacent pairs
of left and right grippers 71a and 71b and also 72a and
72b in the double bag transfer device is called a reference
layout in the present invention, and the vertical planes
N, N1, and N2 are called reference planes (hereinafter
referred to as the reference plane N, the reference plane
N1, and the reference plane N2). It should go without
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saying that the reference plane N, the reference plane
N1, and the reference plane N2 are planes that are set
on the table 1 and are rotated intermittently around the
axis 0 as the table 1 rotates intermittently. Also, all of the
pairs of left and right grippers installed on the table 1 take
this reference layout together with the adjacent pairs of
left and right grippers.
[0081] In this double bag transfer device, one arm sup-
port mechanism 11 is installed for each of the two pairs
of left and right grippers 71 a and 71b and also 72a and
72b, and a single drive force transmission mechanism
12 common to these two pairs is provided. The other
ends of the fifth links 35 of the drive force transmission
mechanism 12 are linked respectively to the centers of
the second links 15 of the gripper 71b and the gripper
72a. As seen from FIGS. 12 and 13, of the grippers 71a
and 71b, the gripper 71a, which is on the downstream
side (of the rotating table), has an arm support mecha-
nism 11 that is linked to a first connecting link 73; and of
the grippers 72a and 72b, the gripper 72a, which is on
the downstream side (of the rotating table), has an arm
support mechanism 11 that is linked to the first connect-
ing link 73. The arm support mechanisms 11 of the grip-
pers 71b and 72b on the upstream side are linked to a
second connecting link 74.
[0082] More specifically, the first connecting links 73
are linked to the first links 14 that are part of the arm
support mechanisms 11 of the grippers 71 a and 72a,
while the second connecting links 74 are linked to the
first links 14 that are part of the arm support mechanisms
11 of the grippers 71 b and 72b. Accordingly, movement
of the arm support mechanism 11 of the gripper 71b is
transmitted directly to the arm support mechanism 11 of
the gripper 72b, and movement of the arm support mech-
anism 11 of the gripper 72a is transmitted directly to the
arm support mechanism 11 of the gripper 71a. As a result,
the grippers 71a and 72a make the same movement in
synchronism with each other, and the grippers 71 b and
72b make the same movement in synchronism with each
other as well.
[0083] Each of two biasing members (tension springs
47) is provided as part of the drive force transmission
mechanism 12, and it is connected at one end thereof to
the table 1 and at another end thereof to each of the first
links 14 of the grippers 71a and 72b.
[0084] In FIG. 11, the spacing between the grippers
71a and 71b and the spacing between the grippers 72
and 72b (the spacing of the clamping components 6) are
D3 for both. The clamping faces of the clamping compo-
nents 6 of the grippers 71a and 71b and those of the
grippers 72a and 72b lie in a vertical plane that is per-
pendicular to the reference plane N and also lie in sub-
stantially the same plane. Similarly, the width direction
of the bag clamped by the left and right clamping com-
ponents 6 is always perpendicular to the reference plane
N.
[0085] When the cylindrical cam 3 is moved up or
down, just as in the single bag transfer device shown in

FIGS. 1 to 3, the cam follower 31 of the cam lever 29
moves up or down, and drive force caused thereby is
transmitted, through the various links and the pivot levers
26 constituting the drive force transmission mechanism
12, to the second links 15 of the arm support mechanisms
11 of the grippers 71b and 72a. As a result, the grippers
71b and 72a are moved symmetrically to each other and
substantially perpendicular to the reference plane N; and
at the same time, the grippers 71a and 72b are moved
symmetrically to each other and substantially perpendic-
ular to the reference plane N. The movement of the pair
of grippers 71 a and 71b is symmetrical on either side of
the reference plane N1, and the movement of the pair of
grippers 72a and 72b is symmetrical on either side of the
reference plane N2.
[0086] FIG. 14 shows the positions of the various links
and levers when the cylindrical cam 3 is lowered a spe-
cific distance, and it also shows the positions of the grip-
pers 71 a and 71b and grippers 72a and 72b. The grippers
71a and 71b are moved in substantially a symmetric fash-
ion with the perpendicular plane N1 in between them,
and grippers 72a and 72b are moved in substantially a
symmetric fashion with the perpendicular plane N2 in be-
tween them. The spacing between the grippers 71a and
7b (clamping components 6) and the spacing between
the grippers 72a and 72b (clamping components 6) nar-
row from D3 (shown in FIG. 11) to D4. Even though the
spacing between the grippers 71 a and 71 b and the
spacing between the grippers 72a and 72b change, the
clamping faces of the clamping components 6 are main-
tained in substantially the same plane (a plane that is
substantially perpendicular to the reference plane N), and
there is substantially no displacement in the bag thick-
ness direction (the normal direction of the transfer path
of the bags clamped in the clamping components 6).
[0087] As seen from the above, in the double bag trans-
fer device of the present invention, the spacing of the left
and right clamping components of the grippers 71a and
71 b and the grippers 72a and 72b can be varied accord-
ing to the bag size (bag width) by raising or lowering the
cylindrical cam 3; and in such varying in bag size, tilting
of the clamping faces of the clamping components 6 of
the grippers 71a and 71b and of the grippers 72a and
72b and changes in the transfer path of the bags (devi-
ation in the thickness direction of the bags) can be sub-
stantially prevented.
[0088] Although not described in detail, the same ap-
plies when the table 1 rotates intermittently (with the cy-
lindrical cam 3 rotating forward and backward at the same
time), and the cam follower 31 of the cam lever 29 is
moved up and down by rotating over the cam face of the
cylindrical cam 3.
[0089] The action of the gripper position adjustment
mechanism 48 will be described below with reference to
FIG. 15.
[0090] When the motor 42 (see FIG. 13) is actuated
and the threaded shaft 41 is rotated, the gripper position
adjustment ring 38 is rotated relative to the table 1 (the
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rotation direction is indicated by the arrow d), and one
end of each of the seventh links 44 is moved together
with the gripper position adjustment ring 38. Consequent-
ly, the seventh links 44, the sixth links 37, and the fifth
links 35 are moved to asymmetrical positions with respect
to the reference plane N, and this is accompanied by
movement of the second links 15 of the arm support
mechanisms 11 of the grippers 71 b and 72a to asym-
metrical positions with respect to the reference plane N.
At the same time, the second links 15 of the arm support
mechanisms 11 of the grippers 71a and 72b are also
moved in the same direction.
[0091] As a result, the grippers 71a and 71b and the
grippers 72 and 72b are displaced (displacement amount
Db) in the direction that is substantially perpendicular to
the reference plane N while the original spacing D3 is
more or less maintained. The vertical planes (center
planes M1 and M2) that pass through the center of the
grippers 71a and 71b and the grippers 72 and 72b, re-
spectively, after displacement are offset by the displace-
ment amount Db with respect to the reference planes N1
and N2. The center planes M1 and M2 are parallel to the
reference planes N1 and N2, respectively. This layout of
the grippers 71a and 71 b and of the grippers 72a and
72b is called an eccentric layout in the present invention.
It should go without saying that all of the pairs of left and
right grippers installed on the table 1 assume this new
eccentric layout along with the pair of adjacent left and
right grippers.
[0092] When the cylindrical cam 3 is raised or lowered,
or when the table 1 rotates intermittently, the two sets of
grippers 71a and 71b and also 72a and 72b basically
keep this eccentric layout while their spacing is increased
or decreased substantially in a symmetric fashion with
the center planes M1 and M2 in between. Even when the
two sets of grippers 71a and 71b and grippers 72a and
72b assume an eccentric layout, as long as these grip-
pers are moved along the movement path, the clamping
faces of the clamping components 6 are maintained in
substantially the same plane (a plane that is substantially
perpendicular to the reference plane N), and substantially
no displacement occurs for the clamping faces in the bag
thickness direction (the normal direction of the transfer
path of the bags clamped by the clamping components 6).

Claims

1. A bag transfer device, which comprises:

a conveying member (1) that rotates in a hori-
zontal plane,
a plurality of pairs of grippers (2) that are dis-
posed on the conveying member (1) and moved
along an annular movement path_as the con-
veying member (2) rotates, and
a spacing adjustment mechanism (4) that in-
creases or decreases a spacing within a hori-

zontal plane of the pair of grippers while the plu-
rality of pairs of grippers are being moved along
the movement path; and in which
each gripper (2) is composed of an arm (5) and
a clamping component installed at a distal end
of the arm (5),
the clamping components (6) of the grippers (2)
clamp side portions of a bag (7), and
the bag (7) is transferred along an annular trans-
fer path;

wherein
the spacing adjustment mechanism (4) comprises:

an arm support mechanism (11) disposed at
each arm (3) of the grippers (2), and
a drive force transmission mechanism (12) that
operates the arm support mechanism (11);
first and second support components (8,9) are
set at a base portion of each arm and separated
by a specific distance in a horizontal direction

characterized in that
the arm support mechanism (11) comprises:

a first link (14) that is linked at one end thereof
to the conveying member and is pivotable within
a horizontal plane,
a second link (15) that is linked at one end there-
of to the first support component (8) and is linked
at a middle portion thereof to another end of the
first link (14),
a first restricting mechanism (16) that restricts a
movement direction of the other end of the sec-
ond link (15) such that the movement direction
is parallel to the reference plane (N), and
a second restricting mechanism (17) that is
linked to the second support component (9) and
restricts a movement direction of the second
support component (9) such that the movement
direction is substantially perpendicular to the ref-
erence plane (N);
the first link (14), the second link (15), and the
first restricting mechanism (16) constitute a
Scott-Russell mechanism; and
the drive force transmission mechanism (12)
transmits drive force to the second links (15) so
as to operate the Scott-Russell mechanism.

2. The bag transfer device according to Claim 1, where-
in

the conveying member is a table (1) that inter-
mittently rotates by a constant angle around a
vertical axis (O) thereof,
the plurality of pairs of grippers (2) are disposed
around the table (1), and
the movement path is in a circular shape.
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3. The bag transfer device according to Claim 2, where-
in

a cylindrical cam (3) whose center coincides with
the axis of table (1) and that is capable of up-
and-down movement is provided under the table
(1); and the drive force transmission mechanism
is comprised of:
a pivot lever (26) that is linked at an intermediate
position thereof to the table (1) and is pivotable
within a horizontal plane,
a cam lever (29) that is disposed between the
cylindrical cam (3) and the pivot lever (26) and
is axially supported at an intermediate position
thereof by the table (1), the cam lever (29) having
at one end thereof a cam follower (31) that ro-
tates over a cam face of the cylindrical cam (3)
with another end thereof coming into contact
with one end of the pivot lever (26),
a third link (33) that is provided more to an outer
peripheral side of the table (1) than the pivot
lever (26) and is linked at one end thereof to the
table (1) and pivotable within a horizontal plane,
a fourth link (34) that extends in a radial direction
of the table (1) between the pivot lever (26) and
the third link (33), that is finked at one end thereof
to another end of the pivot lever (26), and that
is linked at another end thereof to another end
of the third link (33).
a pair of fifth links (35), each of which being
linked at one end thereof to the second link (15)
of the arm support mechanism (11),
a pair of sixth links (37), each of which being
linked at one end thereof to an intermediate po-
sition of the fourth link (34) and linked at another
other end thereof to another end of each of the
fifth link (35), and
a pair of seventh links (44), each of which being
linked at one end thereof to the table (1) and
linked at another end thereof to the other end of
each of the fifth links (35); and
when the cam follower (31) of the cam lever (29)
rotates over the cam face of the cylindrical cam
(3), drive force caused thereby is transmitted
through the drive force transmission mechanism
(12) to the second link (15) of the arm support
mechanism (11).

4. The bag transfer device according to Claim 3, where-
in

a gripper position adjustment ring (38) is provid-
ed on the table (1),
the gripper position adjustment ring (38) coin-
cides at a center thereof with the axis (O) of the
table (1), rotates intermittently together with the
table (1) and is able to rotate relative to the table
(1), and

each of the seventh links (44) is linked at the
one end to the gripper position adjustment ring
(38).

5. The bag transfer device according to any one of
Claims 1 to 4, wherein
the first restricting mechanism (16) is comprised of:

a first sliding member (21) that is provided at the
other end of the second link (15), and
a first restricting member that is provided on the
conveying member which is formed therein with
a first slot (22) into which the first sliding member
(21) is fitted, and
the first sliding member (21) is slidable in the
lengthwise direction of the first slot (22).

6. The bag transfer device according to any one of
Claims 1 to 5, wherein

the second restricting mechanism (17) is com-
prised of a restricting link (24) that is linked at
one end thereof to the conveying member(1)
and linked at another end thereof to the second
support component (9), and
the restricting link (24) is pivotable in a horizontal
plane using the linked part of the one end as its
axis and extends parallel to the reference plane
(N).

7. The bag transfer device according to any one of
Claims 1 to 5, wherein

the second restricting mechanism (17B) is com-
prised of a second sliding member (67) that is
provided on the second support component (9)
and a second restricting member (69) that is pro-
vided on the conveying member (1) which is
formed therein with a second slot (68) into which
the second sliding member (67) is fitted, and
the second sliding member (67) is provided
slideable in the lengthwise direction of the sec-
ond slot (68).

8. The bag transfer device according to any one of
Claims 1 to 7, wherein

the bag transfer device is a double bag transfer
device in which an even number of pairs of grip-
pers (71a; 71b; 72a; 72b) are provided;
two adjacent pairs of grippers (71a; 71b; 72a;
72b) have a common drive force transmission
mechanism(12);
a first connecting link (73) is provided to connect:

the arm support mechanism(11) of the grip-
per (11a), which is of one pair of grippers
(11a; 71b) of adjacent two pairs of grippers
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(71a; 71b; 72a; 72b) and on a downstream
side of the movement path, to

the arm support mechanism (11) of the gripper
(72a), which is of another one pair of grippers
of adjacent two pairs of grippers and on a down-
stream side of the movement path;
a second connecting link (74) is provided to con-
nect:

the arm support mechanism (11) of the grip-
per (71b), which is of one pair of grippers
of adjacent two pairs of grippers and on an
upstream side of the movement path, to
the arm support mechanism (11) of the grip-
per (72b), which is of another one pair of
grippers of adjacent two pairs of grippers
and on an upstream side of the movement
path; and

two adjacent pairs of grippers (71a; 71b; 72a;
72b) are moved in a same manner.

Patentansprüche

1. Beutel-Übertragungsvorrichtung, die umfasst:

ein Beförderungselement (1), das sich in einer
horizontalen Ebene dreht,
eine Vielzahl von Greiferpaaren (2), die auf dem
Beförderungselement (1) angeordnet sind und
längs einem ringförmigen Bewegungspfad be-
wegt werden, während sich das Beförderungs-
element dreht, und
ein Abstands-Anpassungsmechanismus (4),
der einen Abstand des Greiferpaars in einer ho-
rizontalen Ebene erhöht oder verringert, wäh-
rend die Vielzahl von Greiferpaaren längs des
Bewegungspfades bewegt wird; und wobei

jeder Greifer (2) aus einen Arm (5) und einem Klam-
merelement besteht, das an einem entfernten Ende
des Arms (5) angebracht ist,
wobei die Klammerelemente (6) der Greifer (2) Sei-
tenbereiche eines Beutels (7) klammern, und
wobei der Beutel (7) längs einem ringförmigen Über-
tragungspfad transportiert wird;
wobei der Abstands-Anpassungsmechanismus (4)
umfasst:

einen Arm-Unterstützungsmechanismus (22),
der an jedem Arm (3) der Greifer (2) angeordnet
ist, und
einen Antriebskraft-Übertragungsmechanis-
mus (12), der den Arm-Unterstützungsmecha-
nismus (11) betreibt;
wobei ein erstes und ein zweites Unterstüt-

zungselement (8, 9) an einem Grundbereich je-
des Arms angeordnet sind und in einem be-
stimmten Abstand in horizontaler Richtung ge-
trennt sind;
dadurch gekennzeichnet, dass
der Arm-Unterstützungsmechanismus (11) um-
fasst:

ein erstes Verbindungselement (14), das an
einem Ende mit dem Beförderungselement
verbunden und in einer horizontalen Ebene
schwenkbar ist,
ein zweites Verbindungselement (15), das
an einem Ende mit dem ersten Unterstüt-
zungselement (8) verbunden ist und an ei-
nem mittleren Abschnitt mit dem anderen
Ende des ersten Verbindungselements (14)
verbunden ist,
einen ersten Begrenzungsmechanismus
(16), der eine Bewegungsrichtung des an-
deren Endes des zweiten Verbindungsele-
ments (15) so begrenzt, dass die Bewe-
gungsrichtung parallel zu der Bezugsebene
(N) ausgerichtet ist, und
einen zweiten Begrenzungsmechanismus
(17), der mit der zweiten Unterstützungs-
komponente (9) verbunden ist und eine Be-
wegungsrichtung der zweiten Unterstüt-
zungskomponente (9) so einschränkt, dass
die Bewegungsrichtung im Wesentlichen
senkrecht zu der Bezugsebene (N) ausge-
richtet ist;
wobei das erste Verbindungselement (14),
das zweite Verbindungselement (15) und
der erste Begrenzungsmechanismus (16)
einen Scott-Russell-Mechanismus bilden;
und
der Antriebskraft-Übertragungsmechanis-
mus (12) eine Antriebskraft auf das zweite
Verbindungselement (15) überträgt, um
den Scott-Russell-Mechanismus zu betrei-
ben.

2. Beutel-Beförderungsvorrichtung nach Anspruch 1,
wobei es sich bei dem Beförderungselement um ei-
nen Tisch (1) handelt, der sich zeitweise in einem
konstanten Winkel um eine vertikale Achse (O)
dreht,
wobei die Vielzahl von Greiferpaaren (2) um den
Tisch (1) angeordnet sind und der Bewegungspfad
kreisförmig ist.

3. Beutel-Beförderungsvorrichtung nach Anspruch 2,
wobei eine zylinderförmige Nocke (3), deren Mittel-
punkt mit der Tischachse (1) übereinstimmt und eine
Auf-Ab-Bewegung ausführen kann, unter dem Tisch
(1) angeordnet ist; und wobei der Antriebskraft-
Übertragungsmechanismus aus Folgendem be-
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steht:

einem Schwenkhebel (38), der an einem Zwi-
schenbereich mit dem Tisch (1) verbunden ist
und in einer horizontalen Ebene schwenkbar ist,
einem Nockenhebel (29), der zwischen der zy-
linderförmigen Nocke (3) und dem Schwenkhe-
bel (38) angeordnet ist und axial an einem Zwi-
schenbereich durch den Tisch (1) unterstützt
wird, wobei der Nockenhebel (29) an einem En-
de einen Nockenstößel (31) aufweist, der sich
über eine Nocken-Vorderseite der zylinderför-
migen Nocke (3) dreht, wobei das andere Ende
ein Ende des Schwenkhebels (26) berührt,
einem dritten Verbindungselement (33), das
mehr an einer Außenseite des Tisches (1) als
der Schwenkhebel (26) angeordnet ist und an
einem Ende mit dem Tisch (1) verbunden ist und
in einer horizontalen Ebene schwenkbar ist,
einem vierten Verbindungselement (34), das
sich in einer radialen Richtung des Tisches (1)
zwischen dem Schwenkhebel (26) und dem drit-
ten Verbindungselement (33) erstreckt, mit ei-
nem Ende an dem anderen Ende des Schwenk-
hebels (26) verbunden ist und an einem anderen
Ende mit einem anderen Ende des dritten Ver-
bindungselements (33) verbunden ist,
einem Paar von fünften Verbindungselementen
(35), die alle an einem Ende mit dem zweiten
Verbindungselement (15) des Arm-Unterstüt-
zungsmechanismus (11) verbunden sind,
einem Paar von sechsten Verbindungselemen-
ten (37), die alle an einem Ende mit einem Zwi-
schenbereich des vierten Verbindungselements
(34) und an einem anderen Ende mit einem an-
deren Ende aller fünften Verbindungselemente
(35) verbunden sind, und
einem Paar von siebten Verbindungselementen
(44), die alle an einem Ende mit dem Tisch (1)
und an einem anderen Ende mit dem anderen
Ende aller fünften Verbindungselemente (35)
verbunden sind; und wobei,

wenn sich der Nockenstößel (31) des Nockenhebels
(29) über die Nocken-Vorderseite der zylinderförmi-
gen Nocke (3) dreht, die dadurch erzeugte Antriebs-
kraft über den Antriebskraft-Übertragungsmecha-
nismus (12) an das zweite Verbindungselement (15)
des Arm-Unterstützungsmechanismus (11) übertra-
gen wird.

4. Beutel-Beförderungsvorrichtung nach Anspruch 3,
wobei ein Greiferpositions-Einstellungsring (38) auf
dem Tisch (1) angeordnet ist, wobei der Greiferpo-
sitions-Einstellungsring (38) an einem Mittelpunkt
mit der Achse (O) des Tisches (1) übereinstimmt,
sich zeitweise mit dem Tisch (1) dreht, und wobei
jedes der siebten Verbindungselemente (44) an dem

einen Ende mit dem Greiferpositions-Einstellungs-
ring (38) verbunden ist.

5. Beutel-Beförderungsvorrichtung nach einem der
vorhergehenden Ansprüche 1 bis 4, wobei der erste
Begrenzungsmechanismus (16) aus Folgendem be-
steht:

einem ersten Schiebeelement (21), das an dem
anderen Ende des zweiten Verbindungsele-
ments (15) angeordnet ist, und
einem ersten Begrenzungselement, das auf
dem Beförderungselement angeordnet ist und
mit einem ersten Schlitz (22) darin ausgebildet
ist, in den das erste Schiebeelement (21) ein-
gepasst ist, und wobei das erste Schiebeele-
ment (21) in der Längsrichtung des ersten Schlit-
zes (22) verschiebbar ist.

6. Beutel-Beförderungsvorrichtung nach einem der
Ansprüche 1 bis 5, wobei der zweite Begrenzungs-
mechanismus (17) aus einem Begrenzungs-Verbin-
dungselement (24) besteht, das an einem Ende mit
dem Beförderungselement (1) und an dem anderen
Ende mit dem zweiten Unterstützungselement (9)
verbunden ist, und wobei die Begrenzungskompo-
nente (24) mit dem verbundenen Teil des anderen
Endes als Achse in einer horizontalen Ebene
schwenkbar ist und sich parallel zu der Bezugsebe-
ne (N) ausdehnt.

7. Beutel-Beförderungseinheit nach einem der Ansprü-
che 1 bis 5, wobei der zweite Begrenzungsmecha-
nismus (17B) aus einem zweiten Schiebeelement
(67), das an dem zweiten Unterstützungselement (9)
angeordnet ist, und einem zweiten Begrenzungse-
lement (69) besteht, das auf dem Beförderungsele-
ment (1) angeordnet ist und darin mit einem zweiten
Schlitz (68) ausgebildet ist, in den die zweite Schie-
bekomponente (67) eingepasst ist, und wobei das
zweite Schiebeelement (67) in Längsrichtung des
zweiten Schlitzes (68) verschiebbar angeordnet ist.

8. Beutel-Beförderungseinheit nach einem der Ansprü-
che 1 bis 7, wobei die Beutel-Beförderungseinheit
eine Doppelbeutel-Beförderungseinheit ist, in der ei-
ne gerade Anzahl von Greiferpaaren (71a; 71b; 72a;
72b) angeordnet sind;
zwei benachbarte Greiferpaare (71a; 71b; 72a; 72b)
einen gemeinsamen Antriebskraft-Übertragungs-
mechanismus (12) aufweisen;
ein erstes Verbindungsglied (73) angeordnet ist, um
den Arm-Unterstützungsmechanismus (11) des
Greifers (71a), bei dem es sich um ein Greiferpaar
(71a; 71b) von zwei benachbarten Greiferpaaren
(71a; 71b; 72a; 72b) auf einer Abwärtsseite des Be-
wegungspfads handelt, mit dem Arm-Unterstüt-
zungsmechanismus (11) des Greifers (72a) zu ver-
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binden, bei dem es sich um ein anderes Greiferpaar
von benachbarten Greiferpaaren auf einer Abwärts-
seite des Bewegungspfads handelt; ein zweites Ver-
bindungsglied (74) angeordnet ist, um den Arm-Un-
terstützungsmechanismus (11) des Greifers (71b),
bei dem es sich um ein Greiferpaar von zwei benach-
barten Greiferpaaren auf einer Aufwärtsseite des
Bewegungspfads handelt, mit dem Arm-Unterstüt-
zungsmechanismus (11) des Greifers (72b) zu ver-
binden, bei dem es sich um ein anderes Greiferpaar
von zwei benachbarten Greiferpaaren auf einer Auf-
wärtsseite des Bewegungspfads handelt; und wobei
zwei benachbarte Greiferpaare (71a; 71b; 72a; 72b)
auf dieselbe Weise bewegt werden.

Revendications

1. Unité de transfert de sachets, qui comprend :

un élément de convoyage (1) qui est en rotation
dans un plan horizontal,
une pluralité de paires de pinces (2) qui sont
disposées sur l’élément de convoyage (1) et
sont déplacées le long d’un trajet de mouvement
annulaire lorsque l’élément de convoyage (2)
est en rotation, et
un mécanisme d’ajustement de l’écartement (4)
qui diminue ou augmente un écartement des
paires de pinces dans un plan horizontal pen-
dant que la pluralité des paires de pinces est
déplacée le long du trajet de mouvement ; et
dans lequel

chaque pince (2) est composée d’un bras (5) et d’un
élément de serrage installé à une extrémité distale
du bras (5),
les éléments de serrage (6) des pinces (2) serrent
des parties latérales d’un sachet (7), et le sachet (7)
est transféré le long d’un trajet de transfert
annulaire ;
où
le mécanisme d’ajustement de l’écartement (4)
comprend :

un mécanisme de support de bras (11) disposé
à chaque bras (3) des pinces (2), et
un mécanisme de transmission de force d’en-
traînement (12) qui fait fonctionner le mécanis-
me de support de bras (11) ;

des premier et second éléments de support (8,9)
sont placés sur une partie de base de chaque bras
et sont séparés par une distance spécifique dans
une direction horizontale ;
caractérisé en ce que
le mécanisme de support de bras (11) comprend :

une première liaison (14) qui est reliée à une de
ses extrémités à l’élément de convoyage et peut
être pivotée dans un plan horizontal,
une seconde liaison (15) qui est reliée à une de
ses extrémités au premier élément de support
(8) et est reliée à une de ses parties centrales
à l’autre extrémité de la première liaison (14),
un premier mécanisme de limitation (16) qui res-
treint une direction de mouvement de l’autre ex-
trémité de la seconde liaison (15) de sorte que
la direction du mouvement est parallèle au plan
de référence (N), et
un second mécanisme de limitation (17) qui est
relié au second élément de support (9) et res-
treint une direction de mouvement du second
élément de support (9) de sorte que la direction
de mouvement est sensiblement perpendiculai-
re au plan de référence (N) ;

la première liaison (14), la seconde liaison (15), et
le premier mécanisme de limitation (16) constituent
un mécanisme de Scott-Russell ; et
le mécanisme de transmission de force d’entraîne-
ment (12) transmet une force d’entraînement aux
secondes liaisons (15) afin de faire fonctionner le
mécanisme de Scott-Russell.

2. Unité de transfert de sachets selon la revendication
1, dans lequel l’élément de convoyage est une table
(1) qui se met en rotation par intermittence avec un
angle constant autour de son axe vertical (O), la plu-
ralité des paires de pinces (2) est disposée autour
de la table (1), et le trajet du mouvement est d’une
forme circulaire.

3. Unité de transfert de sachets selon la revendication
2, dans lequel
Une came cylindrique (3) dont le centre coïncide
avec l’axe de la table (1) et qui est capable d’un mou-
vement vers le haut et vers le bas est mis en place
sous la table (1) ; et
le mécanisme de transmission de force d’entraîne-
ment est composé :

d’un levier de pivotement (26) qui est relié à une
de ses positions intermédiaires à la table (1) et
peut être pivoté dans un plan horizontal,
un levier de came (29) qui est disposé entre la
came cylindrique (3) et le levier de pivotement
(26) et est maintenu axialement à une de ses
positions intermédiaires par la table (1), le levier
de came (29) ayant à une de ses extrémités un
suiveur de came (31) qui est en rotation sur un
côté de came de la came cylindrique (3) avec
une autre de ses extrémités venant en contact
avec une extrémité du levier de pivotement (26),
une troisième liaison (33) qui est mise en place
sur une face plus externe en périphérie de la
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table (1) que le levier de pivotement (26) et est
reliée à l’une de ses extrémités à la table (1) et
peut être pivotée dans un plan horizontal,
une quatrième liaison (34) qui s’étend dans une
direction radiale de la table (1) entre le levier de
pivotement (26) et la troisième liaison (33), qui
est reliée à l’une de ses extrémités à une autre
extrémité du levier de pivotement (26), et qui est
reliée à une autre de ses extrémités à une autre
extrémité de la troisième liaison (33),
une paire de cinquièmes liaisons (35), dont cha-
cune est reliée à une de ses extrémités par la
deuxième liaison (15) du mécanisme de support
de bras (11),
une paire de sixièmes liaisons (37), dont chacu-
ne est reliée à une de ses extrémités à une po-
sition intermédiaire de la quatrième liaison (34)
et est reliée à une autre de ses extrémités à une
autre extrémité de chacune des cinquièmes
liaisons (35), et
une paire de septièmes liaisons (44), dont cha-
cune est reliée à une de ses extrémités à la table
(1) et est reliée à une autre de ses extrémités à
l’autre extrémité de chacune des cinquièmes
liaisons (35) ; et
lorsque le suiveur de came (31) du levier de pei-
gne (29) est en rotation sur le côté de peigne de
la came cylindrique (3), la force d’entraînement
causée par ceci est transmise par le mécanisme
de transmission de la force d’entraînement (12)
à la deuxième liaison (15) du mécanisme de
support de bras (11).

4. Unité de transfert de sachets selon la revendication
3, dans lequel
un anneau d’ajustement de position de pince (38)
est mis en place sur la table (1),
l’anneau d’ajustement de position de pince (38) coïn-
cide à son centre avec l’axe (O) de la table (1), se
met en rotation par intermittence, ensemble avec la
table (1), et est capable de se mettre en rotation par
rapport à la table (1), et chacune des septièmes
liaisons (44) est reliée à une extrémité à l’anneau
d’ajustement de position de pince (38).

5. Unité de transfert de sachets selon l’une quelconque
des revendications 1 à 4, dans lequel le premier mé-
canisme de limitation (16) est composé :

d’un premier élément coulissant (21) qui est mis
en place à l’autre extrémité de la deuxième
liaison (15), et
d’un premier élément de limitation qui est en pla-
ce sur l’élément de convoyage qui est formé ain-
si avec une première fente (22) dans laquelle le
premier élément coulissant (21) est placé, et
le premier élément coulissant (21) peut être cou-
lissé dans la direction longitudinale de la pre-

mière fente (22).

6. Unité de transfert de sachets selon l’une quelconque
des revendications 1 à 5, dans lequel
le deuxième mécanisme de limitation (17) est com-
posé d’une liaison de limitation (24) qui est reliée à
une de ses extrémités à l’élément de convoyage (1)
et reliée à son autre extrémité au second élément
de support (9), et
la liaison de limitation (24) peut être pivotée dans un
plan horizontal en utilisant la partie reliée de l’extré-
mité en tant que son axe et s’étend parallèlement au
plan de référence (N).

7. Unité de transfert de sachets selon l’une quelconque
des revendications 1 à 5, dans lequel
le second mécanisme de limitation (17B) est com-
posé d’un deuxième élément coulissant (67) qui est
mis en place sur le deuxième élément de support (9)
et d’un deuxième élément de limitation (69) qui est
mis en place sur élément de convoyage (1) qui est
formé ainsi avec une seconde fente (68) dans la-
quelle le second élément coulissant (67) est placé, et
le deuxième élément coulissant (67) est mis en place
en pouvant coulisser dans la direction longitudinale
de la seconde fente (68).

8. Unité de transfert de sachets selon l’une quelconque
des revendications 1 à 7, où
l’unité de transfert de sachets est une unité de trans-
fert de sachets doubles dans lequel un même nom-
bre de paires de pinces (71 a; 71b; 72a; 72b) est
mis en place ;
deux paires de pinces (71a; 71b; 72a; 72b) adja-
centes ont un mécanisme de transmission de force
d’entraînement (12) commun ;
une première liaison de connexion (73) est mise en
place pour connecter :

le mécanisme de support de bras (11) de la pin-
ce (71a), qui est l’un d’une paire de pinces (71a;
71b) de deux paires de pinces (71a; 71b; 72a;
72b) adjacentes et sur un côté en aval par rap-
port au trajet de mouvement,
au mécanisme de support de bras (11) de la
pince (72a), qui est d’une autre paire de pinces
de deux paires de pinces adjacentes et sur un
côté en aval par rapport au trajet de
mouvement ;
une seconde liaison de connexion (74) est mise
en place pour connecter :

le mécanisme de support de bras (11) de la
pince (71b), qui est d’une paire de pinces
de deux paires de pinces adjacentes sur un
côté en amont du trajet de mouvement,
au mécanisme de support de bras (11) de
la pince (72b), qui est d’une autre paire de
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pinces de deux paires de pinces adjacentes
et sur un côté en amont du trajet de
mouvement ; et
deux paires de pinces (71a; 71b; 72a; 72b)
adjacentes sont déplacées de la même ma-
nière.
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