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(54) Apparatus and method of producing rolls of bags

(57) In an apparatus and a method of producing a
roll of bags, a bag feeding means (4, 4') is arranged to
feed bags (5') one by one to a winding means (3, 3').
The winding means (3, 3') includes a rotating spindle
(10) which is arranged to engage with each bag (5') sep-
arately to wind the bag (5') thereon, thereby building a
roll of bags in which the bags (5') are unconnected to

one another yet firmly held together. The winding means
comprises at least two separate winding stations (3, 3'),
each winding station being connected to a bag feeding
means (4, 4'); and a switch means (2) which is arranged
upstream of the bag feeding means to direct the bags
(5') from one winding station to the other when a roll of
bags has been completed in said one winding station.
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Description

Field of the Invention

[0001] The present invention relates to the art of wind-
ing equipment. More specifically, the invention relates
to an apparatus and a method of producing rolls of plas-
tic bags, in which the bags are wound into a roll without
being connected to one another. The invention also con-
cerns a winding station.

Description of the Prior Art

[0002] Many different types of winding machines are
known for winding pliable strips of material such as plas-
tic bags. One type of apparatus is arranged to wind bags
into a roll without the bags being connected to one an-
other. In this apparatus, a bag is separated from a con-
tinuous web of bag material having transverse lines of
perforations in the boundary between adjacent bags. A
leading end of the separated bag is arranged to overlap
a trailing end of a preceding bag, thereby building a
strand of so-called interleaved bags. This strand of bags
is then wound into a roll in a winding device.
[0003] A roll-forming apparatus of this kind, disclosed
in US-A-5 377 929, has a tumbler assembly, which is
arranged between a feeding device and a winding de-
vice. The tumbler device is adapted to receive a contin-
uous web of bag material from the feeding device. By
rotation of the tumbler assembly, a bag is separated
from the web and arranged to partly overlap a trailing
end of the succeeding web fed from the feeding device.
The strand of interleaved bags thus formed is fed to the
winding device, in which a roll of bags is formed.
[0004] US-A-4 000 864 discloses a roll-forming appa-
ratus in which a gripping device is arranged between a
feeding device and a winding device. The gripping de-
vice is adapted to grip the leading edge of a separated
bag as received from the feeding device, accelerate the
separated bag relative to a preceding bag, decelerate
the separated bag and place a leading end of the sep-
arated bag on a trailing end of the preceding bag. This
operation is repeated to form a strand of interleaved
bags, which are fed to the winding device.
[0005] US-A-4 034 928 discloses a roll-forming appa-
ratus having a sheet tuck-in means in the form of a
blade. In this apparatus, separate bags are fed to the
tuck-in means, where a bag is folded by advancing the
blade into contact with the bag about midway between
its terminal edges. Then a succeeding bag is fed to the
tuck-in means, folded and advanced such that it is
caught between the terminal edges of the preceding
bag. Thus, a strand of interleaved bags is created. This
strand is fed to a winding device, in which a roll of bags
is formed.
[0006] One drawback of the above types of apparatus
resides in their inherent mechanical complexity. Thus,
the prior-art roll-forming apparatus tend to be expen-

sive, have much down-time and require frequent main-
tenance. Further, the apparatus often include sophisti-
cated control systems for adequate timing of the feeding
and overlapping operations. Expensive and delicate
sensors might also be installed to provide the necessary
timing signals. Also, the overlapping operation often
calls for a periodic and abrupt change in the speed of
various feeding mechanisms, leading to increased wear
and tear in the machinery.
[0007] Further prior art is disclosed in US-A-5 779
180, WO 97/33744 and DE-A-37 42 994, the latter dis-
closing a device for producing a stack of plastic bags.
The stacking device includes a rotating barrel drum, the
periphery of which has a projecting needle. Separated
bags are sequentially fed to the barrel drum, where they
are threaded onto the projecting needle, thereby creat-
ing a stack of overlapping bags on the periphery of the
drum. By stopping the drum and retracting the needle,
the stack of bags can be transferred to a subsequent
discharge device.
[0008] In US-A-4 757 952, a winding device is dis-
closed in which an endlessly rotating belt is used to feed
bags onto a winding core where they are wound into a
roll.
[0009] All of the above-mentioned winding devices
suffer from the disadvantage of having to be stopped for
removal of a completed roll of bags before winding of a
new roll can begin. This causes interruptions in the pro-
duction, which, in turn, cause increased costs.

Objects of the Invention

[0010] One object of the invention is to solve or alle-
viate some or all of the above problems associated with
prior art. More specifically, it is an object of the invention
to provide a roll-forming apparatus of simple structure,
which is capable of winding bags into a roll without the
bags being connected to one another and without inflict-
ing any damage to the bags.
[0011] Furthermore, the apparatus should cause low
wear and tear to the included components.
[0012] A further object is to provide a roll-forming ap-
paratus with little need for control and timing in the pro-
duction of rolls of bags.
[0013] Still another object is to provide an apparatus
allowing little down-time and high production rates.
[0014] An additional object of the invention is to pro-
vide an apparatus capable of being included in or oper-
ated together with conventional bag-making machines.
[0015] A specific object is to provide a new winding
station, which is improved over prior art.
[0016] Another object of the invention is to provide a
method of producing rolls of bags, remedying some or
all of the drawbacks discussed above.

Summary of the Invention

[0017] These and other objects and advantages of the
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invention, which will appear from the description below,
are achieved by an apparatus, a winding station and a
method as set forth in the independent claims, preferred
embodiments and variants being defined in the depend-
ent claims.
[0018] The invention is based on the understanding
that it is possible to dispense with the arranging of the
separated bags in an overlapping fashion before wind-
ing them into a roll of bags. Instead, the feeding means
is arranged to feed bags one by one to the winding sta-
tions. Each winding station includes a rotating spindle,
which is arranged to engage with each bag, directly or
via bags previously wound thereon, to form the roll of
bags in which the bags are unconnected to one another
yet firmly held together. This allows a considerably sim-
plified construction of the apparatus. Since the bags are
fed one by one to the winding stations, there is no need
for tumbling or reciprocating devices manipulating the
leading or trailing ends of each bag. This results in a
reduced risk of damage to the bags, as well as low wear
and tear in the construction itself. Further, since the bags
are fed one by one to the winding stations, it is easy to
direct the flow of separate bags between different wind-
ing stations. This allows high production rates since two
or more winding stations can be operated sequentially
such that a roll of bags is being formed in one winding
station while a finished roll of bags is being discharged
from an adjacent winding station.
[0019] The apparatus preferably comprises a separa-
tion device arranged to separate the bags from a con-
tinuous web of bag material with perforations in the
boundary between adjacent bags. This provides a ra-
tional manner of feeding separate bags to the appara-
tus.
[0020] In one embodiment of the apparatus the sep-
aration device includes a first driven pair of rollers for
feeding the web, and an engagement means which is
arranged upstream of the first pair of rollers, in the feed-
ing direction. The engagement means is operable to en-
gage the web at least intermittently to thereby separate
a bag therefrom. This is a practical way of separating
bags from the web.
[0021] The distance between the engagement means
and the first pair of rollers is preferably adjustable to ex-
ceed the mutual distance between successive perfora-
tions in the web. This provides the possibility of adjusting
the separation device to different bag lengths.
[0022] The engagement means may include a second
driven pair of rollers for feeding the web. In such case,
the feeding rate of the first pair of rollers should exceed
the web feeding rate of the second pair of rollers. As a
result, bags may be separated from the web of bag ma-
terial without any interruption in the web feeding.
[0023] The feeding means of the apparatus according
to the invention preferably comprises at least one driven
pair of rollers for feeding a bag to the spindle. The bag
feeding rate of this pair of rollers essentially corresponds
to a web feeding rate of the first pair of rollers of the

separation means. This provides a smooth feeding
process.
[0024] According to one embodiment of the invention,
each winding station comprises an abutment means,
which is abuttingly arranged on a major portion of the
periphery of the rotating spindle. The bags received
from the feeding means are engaged between the abut-
ment means and the periphery of the spindle. This pro-
vides a simple way of holding the bags against the spin-
dle.
[0025] The abutment means preferably extends over
at least 2/3 of the periphery of the spindle. As a result,
the bags are securely held against the spindle.
[0026] In order to achieve a neatly formed roll of bags,
the abutment means is arranged to apply essentially
constant force on the roll of bags during formation there-
of on the periphery of the spindle.
[0027] The abutment means preferably comprises at
least one movable endless belt, which is arranged to
partly encircle the spindle. This is a mechanically simple
way of providing an abutment means.
[0028] The belt of the abutment means should be driv-
en at an essentially constant speed in order to feed the
bags smoothly onto the spindle.
[0029] An effective way of driving the belt of the abut-
ment means is by engagement with the spindle.
[0030] In one embodiment of the apparatus, each
winding station comprises a guide means arranged to
guide the belt during movement thereof. This prevents
the belt from moving sideways during movement.
[0031] The belt guiding means may comprise a body
defining a trench having the shape of an arc. The belt is
received in the trench in which perforations are provided
in a bottom surface. The perforations are connected to
a gas supply device to provide a gas layer between the
belt and the bottom surface. The trench prevents the belt
from slipping and the gas layer reduces friction between
the belt and the trench.
[0032] The bottom surface of the trench is preferably
formed on a peripheral portion of a cylinder, which is fix-
edly connected to a support of the winding station. Two
opposite wall surfaces of the trench are formed by por-
tions of gables, which are arranged at opposite ends of
the cylinder. The fixed connection between the cylinder
and the support of the winding station simplifies the con-
nection of the cylinder to the gas supply.
[0033] In one embodiment, the gables are journaled
for free rotation relative to the cylinder, thus reducing
friction between the belt and the trench.
[0034] Each winding station may comprise haul-in
means arranged to engage a leading end of a bag with
the rotating spindle. This makes for a secure formation
of a roll of bags.
[0035] In one embodiment of the apparatus of the in-
vention, a first backup roller is arranged against the belt
upstream of the rotating spindle, as seen in the direction
of belt movement, and a second belt backup roller is ar-
ranged against the belt upstream of the rotating spindle,
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the backup rollers guiding the belt around the rotating
spindle. In a region between the first belt backup roller
and the spindle, the belt forms a bag haul-in means. As
a result, the belt is securely guided around the spindle
and an effective haul-in means is provided.
[0036] Preferably, at least part of the feeding means
is movable relative to the winding station such that, dur-
ing formation of a roll of bags on the spindle, an essen-
tially constant angle of attack is achieved between a
leading end of a bag fed thereto and the haul-in means.
This minimizes changes in the flow path of the bags dur-
ing the roll-forming process.
[0037] In one embodiment of the invention, the sec-
ond belt backup roller has a smaller diameter and is ar-
ranged closer to the rotating spindle than the first belt
backup roller. The inlet opening defined by the first and
second backup rollers can thus be kept small, ensuring
that the leading ends of the bags follow the periphery of
the spindle.
[0038] The first and second belt backup rollers and at
least part of the feeding means may be arranged at a
fixed mutual distance on a movable element, an essen-
tially constant distance being maintained between the
movable element and the roll of bags during formation
thereof. This provides a way of maintaining an essen-
tially constant force on the roll of bags during the roll-
forming process.
[0039] According to a preferred embodiment, the ro-
tating spindle is essentially circular in cross section and
has a variable diameter. Thus, by reducing the diameter
of the spindle, removal of a roll of bags can be facilitated.
[0040] An effective way of providing a variable diam-
eter of the spindle is to arrange an interior chamber in-
side the spindle. The diameter can be varied by chang-
ing a gas pressure in the chamber. The change of diam-
eter can also be achieved mechanically.
[0041] Further, the spindle may comprise an elongate
body, a tube means of flexible material arranged in a
number of turns around the body, and a protective sheet
covering the tube means and forming a periphery of the
spindle. By changing the gas pressure in the interior
chamber of the spindle, the tube means effects a
change of the diameter of the spindle. The protective
sheet provides a smooth surface.
[0042] According to a particular aspect of the inven-
tion, an improved winding station is provided.
[0043] The winding station of the invention comprises
a switch means which makes it possible to direct bags
into the winding station for forming a roll of bags and to
direct the bags past the winding station if the roll of bags
in the winding station is completed. In this manner, bags
can be directed to another winding station in a series of
winding stations while a completed roll is being removed
from the first winding station. This means that interrup-
tions in the production are avoided.
[0044] According to one embodiment, the winding
station of the invention is adapted to receive bags from
a feeding means comprising a conveyor belt, and the

switch means comprises means for diverting the con-
veyor belt into contact with the winding station. The di-
version of the conveyor belt is a simple way of directing
the bags into the winding station.
[0045] The switch means preferably comprises a piv-
otable arm, which is connected to a roller. The arm is
pivotable to bring the roller into engagement with the
conveyor belt for diverting the conveyor belt upwards.
This arrangement makes it possible to easily switch be-
tween winding stations when a roll of bags is completed
in one winding station.
[0046] In a preferred embodiment, the winding station
is disposed to be arranged above the conveyor belt, giv-
ing the possibility of arranging several winding stations
in a row.
[0047] The winding station may comprise a haul-in
means arranged to move a bag from the conveyor belt
into the winding station and to engage a leading end of
the bag with the rotating spindle. Thus, a secure transfer
of bags from the feeding means onto the spindle is
achieved.
[0048] According to a further embodiment of the in-
vention, the haul-in means is arranged to move the bag
from the conveyor belt into the winding station in a di-
rection which is perpendicular to a feeding direction of
the conveyor belt. This makes it possible to easily ar-
range a number of winding stations above the conveyor
belt.
[0049] The haul-in means preferably comprises an
endless belt, which is arranged to be brought into con-
tact with the conveyor belt when the conveyor belt is di-
verted into contact with the winding station. This is a me-
chanically simple way of providing a haul-in means.
[0050] According to another aspect of the invention
an improved winding apparatus is provided, comprising
at least two of the winding stations of the invention.
[0051] According to the method of the invention, bags
are wound into a roll in one of at least two winding sta-
tions, without being connected to one another, fed one
by one to a rotational means and wound thereon. When
one roll of bags is completed in one of the at least two
winding stations, the bags are directed to another of the
winding stations. This provides an effective way of form-
ing rolls of bags, as it makes it possible to remove a
finished roll while another is being formed.

Brief Description of the Drawings

[0052] For exemplifying purposes, the invention will
now be described in more detail with reference to the
accompanying drawings, which schematically illustrate
a currently preferred embodiment of the invention and
in which

Fig. 1 is a side view of a roll-forming apparatus ac-
cording to a first aspect of the invention,
Fig. 2 is a detailed side view of the apparatus shown
in Fig. 1, the apparatus being in an initial stage in
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producing a roll of separate bags,
Fig. 3 is a detailed side view of the apparatus shown
in Fig. 1, the apparatus being in a final stage in pro-
ducing a roll of separate bags,
Fig. 4 is an elevation of a winding station of the ap-
paratus shown in Figs 2-3,
Fig. 5 is an elevation, partly in section, of a winding
spindle of the winding station of Fig. 4,
Fig. 6 is an elevation, partly in section, of belt guide
means of the apparatus shown in Figs 2-3,
Fig. 7 is a side view of an apparatus according to a
second aspect of the invention; and
Fig. 8 is a side view of a winding station of the ap-
paratus shown in Fig. 7,

Description of Embodiments of the Invention

[0053] Fig. 1 provides a schematic overview of an ap-
paratus according to a first embodiment of the invention.
The apparatus comprises a combined feeding and sep-
arating unit 1, a switch unit or switch means 2, and first
and second winding stations 3, 3'. Between the switch
unit 2 and each winding station 3, 3' there is provided a
bag feeding device or bag feeding means 4, 4'.
[0054] The roll-forming apparatus receives a web 5 of
bag material, for example from a bag-making machine.
In such a web 5, bags are defined by welding lines and
perforations, in a manner known per se.
[0055] The feeding and separating unit 1 comprises
a driven pair of inlet rollers 6 feeding the web 5 at a first
speed. Downstream of the inlet rollers 6, there is pro-
vided a driven pair of outlet rollers 7 feeding the web at
a second speed, which is higher than the first speed.
Thus, when the leading edge of the web 5 is engaged
with the outlet rollers 7, the web 5 will be stretched such
that a bag 5' is torn from the web 5 along a perforation
therein. Thus, separation is achieved without any inter-
ruption in the web feeding rate. Further, the separation
unit 1 also automatically provides a spacing between
each separated bag 5' and the web 5, since the bag 5'
is accelerated by the outlet rollers 7. The distance be-
tween the inlet and outlet rollers 6, 7 should be adjust-
able in relation to the length of the bags 5'. Preferably,
this distance should equal or exceed the length of each
bag 5'.
[0056] The switch unit 2 comprises a wedge 8, the tip
of which is directed towards the separation unit 1. The
wedge 8 is slightly rotatable such that its tip is moved
sideways a small distance to guide the flow of separated
bags 5' from the separation unit 1 to the first or to the
second winding station 3, 3'.
[0057] The feeding device 4 comprises a number of
sequential pairs of rollers 9, preferably driven at the
same feeding rate as the outlet rollers 7 of the separa-
tion unit 1 or at a slightly higher rate.
[0058] The winding station 3 comprises a rotatable
winding spindle 10. The separated bags 5' are fed one
by one to the spindle 10 and are overlappingly arranged

on the periphery thereof. Thus, the bags 5' are succes-
sively engaged with the spindle 10, on which a roll of
bags is built up. A belt 11 is arranged to encircle a major
portion of the periphery of the spindle 10 in order to hold
the bags 5' against the periphery of the spindle 10. A
number of backup rollers 12 are arranged to guide the
belt 11 in an endless loop around the winding spindle
10. A belt tensioning device 13 is connected to one of
the backup rollers 12. As the number of bags wound on-
to the spindle 10 is increased, the belt tensioning device
13 adjusts the tension in the belt 11 to be essentially
constant so that an essentially constant force is applied
to the bags on the spindle 10. In one preferred embod-
iment with automatic tension adjustment, the belt ten-
sioning device comprises a piston/cylinder arrangement
in which the cylinder contains a gas held at a constant
pressure. Thus, the gas provides a constant backing
pressure producing a force acting on the piston, which
in turn is connected to a backup roller 12 in the winding
station 3. The second winding station 3' is identical to
the first winding station 3 and a detailed description
thereof is therefore not necessary.
[0059] Figs 2 and 3 show in more detail an embodi-
ment of the winding station, here designated 103, and
the associated feeding means, here denominated 104,
in an initial and final stage, respectively, in producing a
roll R of bags. A second winding station of the same kind
is foreseen but not shown in Figs 2 and 3. The switch
means 102 directs the bags 105' to one of the winding
stations.
[0060] The winding station 103 is formed around the
rotatable spindle 110. The belt 111, preferably made of
a material such as rubber, is arranged in an endless loop
extending over a number of backup rollers 112, 114, 115
and a belt guide means 116. Preferably, the surfaces of
the belt 111 are flat.
[0061] The belt tensioning device 113 comprises a
tension lever 117 which is pivotable at one end around
a pin 118 attached to a frame (not shown) of the winding
station 103. At the other end, the tension lever 117 car-
ries a roller 119, which is arranged within the endless
loop in contact with the belt 111. The tension lever 117
is connected to a member (not shown) applying tractive
forces thereto, such as the piston/cylinder arrangement
described above. A spring arrangement may also be
used to this end.
[0062] The winding station 103 comprises an inlet
backup roller 114 and an outlet backup roller 115, with
respect to the direction of belt movement around the pe-
riphery of the spindle 110. The inlet and outlet backup
rollers 114, 115 define an inlet opening 120 through
which bags 105' are being fed to the spindle 110. This
inlet opening 120 should be as small as possible to en-
sure that the leading ends of the bags 105' follow the
periphery of the spindle 110. Therefore, the outlet back-
up roller 115 has a small diameter. A loop portion 121
extending between the inlet backup roller 114 and the
spindle 110 drives the leading edge of each bag 105'
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into engagement with the spindle 110, or the previous
bags 105' wound thereon.
[0063] The feeding means 104 comprises first and
second feeding assemblies 122, 123, each comprising
a number of sequential driven pairs of rollers 109. The
second feeding assembly 123 is arranged on a holder
124 together with the inlet and outlet backup rollers 114,
115. A control lever 126 is pivotable around a pin 127
attached to the frame (not shown) of the winding station
103. A distal end of the control lever 126 is rotatably
attached to a first pin 128 of the holder 124. The outlet
backup roller 115 is arranged for free rotation on this first
pin 118. The holder 124 has a second pin 129, which is
pivotably and slidably received in a bearing (not shown)
attached to the frame (not shown). The control lever 126
is biased towards the spindle 110 such that the outlet
backup roller 115 is always applied to the periphery of
the bags 105' being wound on the spindle 110, thereby
directing the leading end of the outermost bag around
the spindle 110.
[0064] The arrangement of the inlet and outlet backup
rollers 114, 115 together with the second feeding assem-
bly 123 on a common holder 124, minimises the relative
movement between the inlet opening 120 and the facing
end of the second feeding arrangement 123. Thus, an
essentially constant angle of attack is achieved between
the leading end of each bag 105' and the spindle 110
throughout the roll-forming operation. Further, relative
movement is minimised between the first feeding as-
sembly 122 and the facing end of the second feeding
assembly 123, thereby minimising changes in the flow
path of separated bags 105' during the roll-forming op-
eration.
[0065] Preferably, the speed of the belt 111 is kept es-
sentially equal to or slightly higher than the feed rate of
the second feed assembly 123 throughout the roll-form-
ing operation, to avoid any stretch or slack in the bag
105' as it is brought into engagement between the belt
111 and the spindle 110. It is also preferred that the spin-
dle 110 be connected to a drive means (not shown),
such as an electrical motor, and that the belt 111 be driv-
en by engagement with the spindle 110. With such a
driven spindle 110, each bag 105' wound onto the spin-
dle 110 will be automatically tightened by a slight slip-
ping action occurring between the belt 111 and the out-
ermost bag 105' in the roll R. To maintain the speed of
the belt 111 essentially equal to the feeding rate of the
second feed assembly 123, the rotating speed of the
spindle 110 has to be reduced as the roll R is growing
in diameter thereon. For example, a conventional po-
tentiometer (not shown) could be connected to the con-
trol lever 126 to monitor the radius of the roll R, and the
speed of the spindle 110 could be adjusted accordingly.
[0066] An embodiment of the winding spindle 110 will
be further described with reference to Figs 4-5. Fig. 4 is
a side view of the spindle 110 and an associated driving
means 130. For reasons of clarity, the belt 111 is re-
moved, and the position of a roll R of bags is indicated

with dotted lines.
[0067] The spindle 110 extends through bearings 131
mounted in a block 132, which is carried by the frame
133 of the winding station 103. An electric motor 134 is
arranged on the block 132 to rotate the spindle 110 via
a belt drive 135. The spindle 110 can be displaced from
the roll-forming position of Fig. 4 to a discharge position
(not shown) in which the roll R is positioned outside the
frame 133. In the embodiment of Fig. 4, the block 132
is attached to a piston 136 enclosed in a main cylinder
137, which is connectable to a gas supply device G. The
displacement of the spindle 110 is effected by increasing
the gas pressure at the respective end 138, 139 of the
main cylinder 137.
[0068] The spindle 110 should preferably have a
smooth and circular circumferential surface so that the
belt 111, and the bags 105', can be firmly arranged
around a major portion thereof. However, such a smooth
surface makes it difficult to remove the finished roll R of
bags, since the bags tend to adhere to the surface.
[0069] This problem is solved in the embodiment
shown in Fig. 5, in which the spindle 110 is essentially
circular in cross section and has a variable diameter.
The spindle 110 comprises an elongate hollow pipe 140,
preferably of metal, the ends of which are sealed and
provided with an outlet and an inlet valve 141, 142, re-
spectively. A tube 143 of flexible material, such as a sil-
icon material, is arranged in several turns around the
periphery of the pipe 140, one end of the flexible tube
143 being communicated with the interior of the pipe 140
and the other end being closed. A sheet 144, preferably
of a flexible material, e.g. a plastic material, is arranged
around the turns of flexible tube 143 to provide a smooth
circumferential surface. The longitudinal ends of the
sheet 144 are arranged to overlap without being physi-
cally connected. Thus, by changing a gas pressure with-
in the spindle 110, the diameter of said spindle 110 can
be controlled. It is to be understood that only part of the
spindle 110 needs to be provided with such a controlla-
ble diameter.
[0070] The operation of the above spindle 110 will
now be described with reference to Fig. 4. When a roll-
forming operation has been completed, the spindle 110
is first moved a short distance away from the discharge
position by means of the cylinder 137 to disengage a
bearing 146. The bearing 146 is folded away by means
of hinges (not shown). The spindle is advanced, by pres-
surizing one end 138 of the main cylinder 137, so that
the roll R is brought outside the frame 133. On advanc-
ing the spindle 110, its outlet valve 141 is engaged with
a stop means (not shown) so that gas is released from
the spindle 110, thereby decreasing its diameter. Due to
the reduced diameter of the spindle 110, the roll R of
bags is easily removed. Then, the spindle is retracted
by pressurizing the opposite end 139 of the main cylin-
der 137. The bearing 146 is returned to its original po-
sition and by means of a secondary gas-actuated piston
145 connecting the block 132 to the main cylinder 137
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the spindle is returned to engagement with the bearing
146. When the spindle 110 is returned to the roll-forming
position its inlet valve 142 is engaged with a connector
147 of a gas supply device G. Thus, the diameter of the
spindle 110 is again increased before a first bag 105' is
wound thereon.
[0071] In order to prevent the outermost bag of the roll
R from falling off, the spindle 110 can be slowly rotated
during the above operation.
[0072] A wide belt, which is being driven over rollers
in an endless loop, has a tendency to move sideways
on the rollers. Thus, after a few revolutions of the belt in
the endless loop, the belt tends to fall off. To overcome
this problem, the winding station 103 comprises a belt
guide means 116, as shown in Figs 2-3, which will be
further described with reference to Fig. 6. In the belt
guide means 116, a large-diameter hollow cylinder 150
is coaxially arranged on a pipe 151 and secured against
rotation by means of a pin 152 extending through the
pipe 151. Two gables 153 are arranged adjacent to a
respective end of the cylinder 150. Each gable 153 is
connected to a bearing 154 fixed to the pipe 151. The
extremities 155 of the gables 153 project beyond the pe-
ripheral surface 156 of the cylinder 150, thereby forming
a chute or a trench 157 in which the belt 111 is to be
received. Each extremity 155 is formed to provide a first
surface 158, which is level with the peripheral surface
156, and a second surface 159, which is inclined away
from the first surface 158 and forms a side wall of the
trench 157.
[0073] Preferably, a gas layer is provided between the
belt 111 and the peripheral surface 156 of the cylinder
150. To this end, the pipe 151 is connected to a gas sup-
ply device G and the wall of the pipe 151 has openings
communicating the interior of the pipe 151 with the in-
terior of the cylinder 150. Further, the peripheral surface
156 is provided with holes or perforations P, through
which gas from the gas supply device is ejected.
[0074] The large-diameter cylinder 150 with journaled
gables 153 effectively prevents the moving belt 111 from
climbing off the cylinder 150, and provides low friction
between the gables 153 and the belt 111. Friction is fur-
ther reduced by the gas layer between the belt 111 and
the peripheral surface 156. The cylinder 150 is prefera-
bly stationary, since this simplifies the interconnection
between the pipe 151 and the cylinder 150.
[0075] According to another aspect of the invention,
an alternative winding apparatus is provided. Two or
more winding stations 203a, 203b, 203c may be ar-
ranged in series, as shown in Fig. 7. Here, three winding
stations 203a, 203b, 203c are arranged above an end-
less conveyor belt 204. Switch means 202a, 202b, 202c
are included in each winding station 203a, 203b, 203c.
[0076] The structure of the winding station is similar
to that of the winding station described in conjunction
with Figs 2-6. Similar parts have been given numerals
similar to those of Figs 2-6.
[0077] As can be seen from Fig 8, the winding stations

203a, 203b, 203c each have a tiltable frame 218, a ro-
tating spindle 210, a first belt 211, which is arranged
around a number of rollers 212 and driven by a motor
228, a belt tensioning device 213, a second belt 223
which is arranged around three rollers 224, 225, 226 and
driven by the motor 228, and a switch means 202.
[0078] The winding stations 203a, 203b, 203c receive
bags that are separated from a web of bag material us-
ing a separation unit, such as the one shown in Fig. 1.
However, the distance between the inlet rollers 6 and
the outlet rollers 7 need not be adjustable. The separat-
ed bag 205' is fed onto the conveyor belt 204 on which
it is transported to one of the winding stations 203a,
203b, 203c. While being transported on the conveyor
belt 204 the bag 205' is retained thereon by means of
static. The bag 205' may also be retained using vacuum
or bands. The conveyor belt 204 is made of an elastic
material, e.g. rubber.
[0079] The switch means 202a, 202b, 202c is used to
direct the bag 205' towards one of the winding stations
203a, 203b, 203c. Each switch means 202a, 202b, 202c
consists of a pivotally mounted arm 220, which is con-
nected to a roller 222. In an inactive stage, the roller 222
is placed under the top part -of the conveyor belt 204.
When the switch means 202a, 202b, 202c is activated,
a cylinder 227 pushes the arm 220 to bring the roller 222
into contact with the top part of the conveyor belt 204
and divert the conveyor belt 204 upwards. This opera-
tion directs the bag 205' upwards towards the corre-
sponding winding station 203a, 203b, 203c. The con-
veyor belt 204 is preferably diverted so that the feed di-
rection is diverted perpendicularly to the original feed
direction. The second belt 223 is placed around three
rollers 224, 225, 226, forming a triangular loop with one
side being essentially vertical. When the conveyor belt
is diverted by the switch means, it is brought into contact
with the second belt 223, which engages the bag 205'
and moves it upwards into engagement with the first belt
211.
[0080] The second belt 223 and the part of the first
belt between the inlet backup roller 214 and the spindle
210 form a haul-in means 221. The haul-in means 221
moves the bag 205' from the conveyor and feeds the
bag 205' onto the spindle 210 on whose periphery it is
overlappingly arranged. The first belt 211 encircles a
major portion of the spindle 210 in order to hold the bags
205' against the periphery thereof.
[0081] The first belt 211 is placed around a number of
backup rollers 212, which are mounted on a frame 218
and which guide the belt in an endless loop around the
spindle 210. The belt tensioning device 213 consists of
a lever 217, which is pivotably connected at one end to
the tiltable frame 218. At the other end, the lever 217 is
connected to a roller 219. Approximately midway along
the lever 217 a cylinder (not shown) is connected be-
tween the lever 217 and the frame 218. The first belt 211
is placed around the roller 219. The lever 217 is pivoted
by means of the cylinder, changing the position of the
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roller 219 relative to the backup rollers 212, thus chang-
ing the shape of the loop formed by the first belt. This
provides a way of applying an essentially constant force
on the bags 205' on the spindle 210. Instead of the first
belt 211 and the second belt 223, pairs of rollers could
also be used, such as the ones described in connection
with Fig. 1.
[0082] In order to prevent the first belt 211 from mov-
ing sideways on the rollers, it is arranged around a belt
guide means 216 of the same kind as the belt guide
means 116 shown in Fig 6.
[0083] The rotating spindle 210 has a variable diam-
eter and is of the same kind as the spindle 110 described
in conjunction with Fig 5.
[0084] When a roll of bags is completed in one of the
winding stations 203a, 203b, 203c the corresponding
arm 220a, 220b, 220c is lowered, so that the roller 222
releases the conveyor belt 204. Instead the arm 220 of
the switch means 202a, 202b, 202c of one of the other
winding stations 203a, 203b, 203c is raised, thus putting
the roller 222 into engagement with the top part of the
conveyor belt 204 and diverting the conveyor belt 204
upwards. A new roll is thereby started in the correspond-
ing winding station 203a, 203b, 203c. While a roll is
formed in one of the winding stations 203a, 203b, 203c,
the completed roll may be removed to prepare the wind-
ing station for the next operation. The arrangement of
three winding stations 203a, 203b, 203c in one roll-form-
ing apparatus provides ample time for removal of com-
pleted rolls and for the necessary adjustments and serv-
icing of the winding stations 203a, 203b, 203c without
interruptions in the production. The arrangement of the
winding stations 203a, 203b, 203c makes it possible to
use as many winding stations as desired.
[0085] It is to be understood that various alterations,
modifications and/or additions may be introduced into
constructions and parts previously described without
departing from the spirit or ambit of the invention as de-
fined in the following claims. For example, a bellow
means can be incorporated in the spindle instead of the
flexible tube to provide the desired radial expansion and
contraction. Alternatively, a spring may be provided
which changes its diameter on elongation and compres-
sion. It should also be understood that a plurality of nar-
row belts could be used instead of a single wide belt.
[0086] The invention is in particular applicable to plas-
tic bags, but it is understood that the inventive concept
can be used for other materials.

Claims

1. An apparatus for producing a roll of bags, in which
bags (5'; 105'; 205') are wound into a roll (R) without
being connected to one another, the apparatus
comprising bag feeding means (4, 4'; 104; 204) and
winding means (3; 103; 203a-c) disposed to receive
the bags from the feeding means (4, 4'; 104; 204),

the winding means including driven rotational
means (10; 110; 210) arranged to engage with the
bags and produce the roll of bags, the bag feeding
means being arranged to feed the bags one by one
to the rotational means (10, 10'; 110; 210), charac-
terised in that the winding means comprises at
least two separate winding stations (3, 3'; 103;
203a-c), the rotational means comprising a driven
rotating spindle (10, 10'; 110; 210) in each winding
station, each winding station being connected to a
bag feeding means (4, 4'; 104; 204); and switch
means (2; 102; 202a-c) which are arranged up-
stream of the feeding means to direct the bags to
another of said at least two winding stations when
a roll of bags has been completed in one of the wind-
ing stations.

2. An apparatus as set forth in claim 1, wherein the
switch means (2; 102) comprises a wedge (8), the
tip of which is directed towards a separation unit (1),
the wedge (8) being slightly rotatable such that its
tip is moved sideways a small distance to guide the
flow of separated bags (5'; 105') from the separation
unit 1 to one of the winding stations (3, 3'; 103).

3. An apparatus as set forth in claim 1 or 2, further
comprising a separation device (1) arranged to sep-
arate the bags (5') from a continuous web (5) of bag
material having perforations in the boundary be-
tween adjacent bags.

4. An apparatus as set forth in claim 3, wherein the
separation device (1) includes a first driven pair of
rollers (7) for feeding the web (5), and an engage-
ment means (6) which is arranged upstream of the
first pair of rollers (7), in the feeding direction of the
web (5), and is operable to at least intermittently en-
gage the web (5) to thereby separate a bag (5')
therefrom.

5. An apparatus as set forth in claim 4, wherein the
distance between the engagement means (6) and
said first pair of rollers (7) is adjustable to exceed
the mutual distance between successive perfora-
tions in the web (5).

6. An apparatus as set forth in claim 4 or 5, wherein
the engagement means includes a second driven
pair of rollers (6) for feeding the web (5), and where-
in a web feeding rate of the first pair of rollers (7)
exceeds a web feeding rate of the second pair of
rollers (6).

7. An apparatus as set forth in any one of claims 4-6,
wherein the bag feeding means (4, 4'; 104) com-
prises at least one driven pair of rollers (9; 109) for
feeding a bag (5'; 105') to the spindle (10; 110), and
wherein a bag feeding rate of said pair of rollers (9;
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109) essentially corresponds to a web feeding rate
of the first pair of rollers (7) of the separation means
(1).

8. An apparatus as set forth in any one of claims 1-7,
wherein each winding station (103) comprises an
abutment means (111) which is abuttingly arranged
on a major portion of the periphery of the rotating
spindle (110), and wherein the bags (105') received
from the bag feeding means (104) are engaged be-
tween the abutment means (111) and the periphery
of the spindle (110).

9. An apparatus as set forth in claim 8, wherein the
abutment means (111) extends over at least 2/3 of
the periphery of the spindle (110).

10. An apparatus as set forth in claim 8 or 9, wherein
the abutment means (111) is arranged to apply es-
sentially constant force on the roll of bags during
formation thereof on the periphery of the spindle
(110).

11. An apparatus as set forth in any one of claims 8-10,
wherein the abutment means comprises at least
one movable endless belt (111), which is arranged
to partly encircle the spindle (110).

12. An apparatus as set forth in claim 11, wherein the
belt (111) is driven at an essentially constant speed.

13. An apparatus as set forth in claim 11 or 12, wherein
the belt (111) is driven by engagement with the spin-
dle (110) .

14. An apparatus as set forth in any one of claims 11-13,
wherein each winding station (103) comprises a
guide means (116) arranged to guide the belt (111)
during movement thereof.

15. An apparatus as set forth in claim 14, wherein the
belt guiding means (116) comprises a body (150,
153) defining a trench (157) having the shape of an
arc, the belt (111) being received in the trench (157),
and wherein perforations (P) are provided in a bot-
tom surface (156) of the trench (157), said perfora-
tions being connected to a gas supply device (G) to
provide a gas layer between the belt (111) and the
bottom surface (156).

16. An apparatus as set forth in claim 15, wherein the
bottom surface (156) is formed on a peripheral por-
tion of a cylinder (150) which is fixedly connected
to a support (151) of the winding station (103), and
wherein two opposite wall surfaces (159) of the
trench (157) are formed by portions of gables (153)
which are arranged at opposite ends of the cylinder
(150).

17. An apparatus as set forth in claim 16, wherein the
gables (153) are journaled for free rotation relative
to the cylinder (150).

18. An apparatus as set forth in any one of claims 1-17,
wherein each winding station (103) comprises a
haul-in means (121) arranged to engage a leading
end of a bag (105') with the rotating spindle (110).

19. An apparatus as set forth in any one of claims 11-18,
wherein a first belt backup roller (114) is arranged
against the belt (111) upstream of the rotating spin-
dle (110), as seen in the direction of belt movement,
and a second belt backup roller (115) is arranged
against the belt (111) downstream of the rotating
spindle (110), the backup rollers (114, 115) guiding
the belt (111) around the rotating spindle (110), and
wherein the belt (111), in a region between the first
belt backup roller (114) and the spindle (110), forms
a bag haul-in means (121) of the winding station
(103).

20. An apparatus as set forth in claim 18 or 19, wherein
at least part of the bag feeding means (104) is mov-
able relative to the winding station (103) such that,
during formation of a roll of bags on the spindle
(110), an essentially constant angle of attack is
achieved between a leading end of a bag (105') fed
thereto and the haul-in means (121).

21. An apparatus as set forth in claim 19, wherein the
second belt backup roller (115) has a smaller diam-
eter and is arranged closer to the rotating spindle
(110) than the first belt backup roller (114).

22. An apparatus as set forth in any one of claims
19-21, wherein the first and second belt backup roll-
ers (114, 115) and at least part of the bag feeding
means (104) are arranged at a fixed mutual dis-
tance on a movable element (124), an essentially
constant distance being maintained between the
movable element (124) and the roll of bags during
formation thereof.

23. An apparatus as set forth in any one of claims 1-22,
wherein the rotating spindle (110) is essentially cir-
cular in cross section and has a variable diameter.

24. An apparatus as set forth in claim 23, wherein the
spindle (110) has an interior chamber which is con-
nected to a gas supply device (G), and wherein the
diameter of the spindle (110) is varied by changing
a gas pressure in the chamber.

25. An apparatus as set forth in claim 24, wherein the
spindle (110) comprises an elongate body (140), a
tube means (143) of flexible material arranged in a
number of turns around the body (140), and a pro-
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tective sheet (144) covering the tube means (143)
and forming a periphery of the spindle (110).

26. A winding station for producing a roll of bags, in
which bags (205') are wound into a roll (R) without
being connected to one another, the winding station
being disposed to receive bags from a bag feeding
means (204) and including driven rotational means
(210) arranged to engage with the bags (205') and
produce the roll of bags, characterised by switch
means (202) adapted to direct bags into the winding
station for forming a roll of bags, and to direct bags
past the winding station if the roll of bags in the wind-
ing station is completed.

27. A winding station according to claim 26, wherein the
bag feeding means comprises a conveyor belt (204)
feeding the bags (205') and the switch means com-
prise means (220, 222) for diverting the conveyor
belt (204) into contact with the winding station
(203a, 203b, 203c).

28. A winding station according to claim 27, wherein the
diverting means (202) comprises a pivotably
mounted arm (220) connected to a roller (222), the
arm (220) being pivotable to bring the roller (222)
into engagement with the conveyor belt (204) for di-
verting the conveyor belt (204) upwards.

29. A winding station according to claim 27 or 28, being
disposed to be arranged above the conveyor belt
(204), preferably in a substantially vertical position.

30. A winding station according to any one of claims
27-29, further comprising a haul-in means (221) ar-
ranged to move a bag (205') from the conveyor belt
(204) into the winding station (203a-c) and to en-
gage a leading end of a bag (205') with the rotational
means (210).

31. A winding station according to claim 30, wherein the
haul-in means (221) is arranged to move the bag
(205') from the conveyor belt (204) into the winding
station (203a-c) in a direction perpendicular to a
feeding direction of the conveyor belt (204).

32. A winding station according to claim 30 or 31,
wherein the haul-in means (221) comprises a back-
up belt (223), which is arranged to be brought into
contact with the conveyor belt (204) when this is di-
verted into contact with the winding station (203a-
c).

33. An apparatus for producing a roll of bags, in which
bags (205') are wound into a roll (R) without being
connected to one another, characterised in that it
comprises at least two winding stations according
to any one of claims 26-32.

34. A method of producing rolls of bags, in which bags
(5'; 105'; 205') are wound into a roll (R) in one of at
least two winding stations (3, 3'; 103; 203a-c), with-
out the bags being connected to one another, fed
one by one to a rotational means (10, 10'; 110; 210)
and wound thereon, characterised in that when
one roll of bags is completed in one of said at least
two winding stations (3, 3'; 103; 203a-c), the bags
are directed to another of the winding stations.

35. A method as set forth in claim 34, wherein one of
said bags (5'; 105'; 205') is fully wound onto the ro-
tational means (10, 10'; 110; 210) before another
one of said bags is engaged with the rotational
means.

36. A method as set forth in claim 34 or 35, wherein a
leading end of each bag (5', 105'; 205') is fed into
engagement between the periphery of said rotation-
al means which comprises a driven rotating spindle
(10, 10'; 110; 210), and a moving belt (11; 111; 211),
which encircles a major portion of the periphery of
the spindle (10, 110, 210).

37. A method as set forth in claim 36, wherein the ro-
tating spindle (10, 10'; 110) drives the belt (11; 111),
preferably at an essentially constant speed.

38. A method as set forth in claim 36 or 37, wherein the
tension of the belt (11; 111; 211) is adjusted such
that an essentially constant force is applied on the
roll of bags being formed between the belt (11; 111;
211) and the periphery of said spindle (10, 10'; 110;
210).

39. A method as set forth in any one of claims 36-38,
wherein the diameter of the spindle (10, 10'; 110;
210) is decreased when a roll of bags has been
formed thereon, to allow removal of said roll of bags.

40. A method as set forth in any one of claims 34-39,
wherein the bags are produced by feeding a contin-
uous web (5) of bag material, which has perfora-
tions in the boundary between adjacent bags, at a
web feeding rate to engagement with a driven pair
of rollers (7) having a feed rate that exceeds said
web feeding rate, thereby separating a bag (5') from
said web (5) and providing a spacing thereto.
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