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(54) WELDING DEVICE AND WELDING METHOD

(57) The purpose of the present invention is to reduce
unwelded portions of a web and a strip-shaped member.
This welding device includes: a pair of pressing members
3 for pressing a web 1 and a strip-shaped member 2; a
feed device 4 for continuously or intermittently feeding
the web 1 and the strip-shaped member 2 so as to pass
between the pair of pressing members 3; and a laser
device 5 for directing a laser beam 50 at the web 1 or the
strip-shaped member 2 at a position upstream of the pair
of pressing members 3. The welding device may com-
prise a movement device 6 that, while the feeding is
stopped, moves the pair of pressing members 3 up-
stream of the web 1 and the strip-shaped member 2.
Alternatively, the feeding device 4 may stop the web 1
and the strip-shaped member 2 after returning the web
1 and the strip-shaped member 2 by a given length.
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Description

TECHNICAL FIELD

[0001] This disclosure relates to devices and methods
for welding a continuous strip member to a web, and in
particular to welding with a laser beam and pressuriza-
tion.

BACKGROUND

[0002] Bag making apparatuses for successively mak-
ing plastic bags from a continuous sheet panel and a
continuous zipper are well known as disclosed in Patent
documents 1 to 4. The bag making apparatus includes
a welding device configured to weld the sheet panel and
the zipper to each other.
[0003] The welding device in each of Patent docu-
ments 1 and 2 includes a pair of pressure rollers opposing
each other for pressurizing the sheet panel and the zip-
per, a feed device configured to intermittently feed the
sheet panel and the zipper in their longitudinal direction
through the pair of pressure rollers in a state in which
they are superposed on each other, and a laser device
configured to irradiate the zipper with a laser beam at a
position upstream of the pair of pressure rollers.
[0004] Irradiating the zipper with a laser beam causes
its irradiated part to be heat-melted by the laser beam.
The sheet panel and the zipper are then guided to the
pair of pressure rollers to be superposed on each other.
When the sheet panel and the zipper pass through the
pair of pressure rollers, they are pressurized by the pair
of pressure rollers and thus welded to each other.
[0005] The temperature at the irradiated part is de-
creasing while this part is being fed from the irradiation
position of the laser beam to the pair of pressure rollers.
For proper welding, the molten state of the irradiated part
should be maintained until the irradiated part reaches the
pair of pressure rollers.
[0006] The sheet panel and the zipper are intermittent-
ly fed. This means that the sheet panel and the zipper
are repeatedly fed and paused. During the pause phase
of the intermittent feed cycle, the irradiated part which is
located in the section from the irradiation position to the
pair of pressure rollers cools down to return from the mol-
ten state to the non-molten state. When the sheet panel
and the zipper are then fed again, the irradiated part is
pressed in the non-molten state against the sheet panel
by the pair of pressure rollers, and consequently fails to
be welded to the sheet panel. In this way, the unwelded
part, which was subject to the laser irradiation and the
pressurization but failed to be welded, is generated every
intermittent feed cycle. The unwelded part can be a cause
of leakage in making bags, have an influence on the qual-
ity of the bags, and in addition, cause the loss of material.
[0007] Since the feed device of the welding device dis-
closed in each of Patent documents 3 and 4 not intermit-
tently but continuously feeds the sheet panel and the

zipper, there is no problem as described above. Howev-
er, if the welding device stops its operation, the feed de-
vice also stops feeding the sheet panel and the zipper.
Then, the irradiated part which is located in the section
from the irradiation position of the laser beam to the pair
of pressure rollers cools down to return to the non-molten
state. If the feed device restarts to feed the sheet panel
and the zipper in accordance with the restart of the op-
eration of the welding device, this irradiated part passes
in the non-molten state through the pair of pressure roll-
ers. Therefore, the unwelded part is generated.
[0008] An object of the present disclosure is to provide
devices and methods which allow for shortening an un-
welded part.

CITATION LIST

PATENT DOCUMENT

[0009]

Patent document 1: JP6023293B1.
Patent document 2: JP5619268B1.
Patent document 3: WO2019/097942A1.
Patent document 4: WO2016/163487A1.

SUMMARY

[0010] According to an aspect of the present disclo-
sure, there is provided a welding device for welding a
web and a continuous strip member to each other. The
welding device includes: a pair of pressure members op-
posing each other for pressurizing the web and the con-
tinuous strip member; a feed device configured to inter-
mittently feed the web and the continuous strip member
in a longitudinal direction of the web and the continuous
strip member through the pair of pressure members in a
state in which the web and the continuous strip member
are superposed on each other; a laser device configured
to irradiate the web or the continuous strip member with
a laser beam at a position upstream of the pair of pressure
members so as to melt the web or the continuous strip
member with the laser beam for welding of the web and
the continuous strip member; and a movement device
configured to move the pair of pressure members up-
stream with respect to the web and the continuous strip
member during a pause phase of an intermittent feed
cycle.
[0011] The movement device may be configured to,
during a pause phase of an intermittent feed cycle, move
the pair of pressure members upstream from a reference
position and move the pair of pressure members back to
the reference position.
[0012] The movement device may be configured to
move the pair of pressure members upstream during a
pause phase of an intermittent feed cycle such that at
least one of the pressure members enters a path for the
laser beam.
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[0013] According to another aspect of the present dis-
closure, a welding device includes: a pair of pressure
members opposing each other for pressurizing the web
and the continuous strip member; a feed device config-
ured to intermittently feed the web and the continuous
strip member in a longitudinal direction of the web and
the continuous strip member through the pair of pressure
members in a state in which the web and the continuous
strip member are superposed on each other; and a laser
device configured to irradiate the web or the continuous
strip member with a laser beam at a position upstream
of the pair of pressure members so as to melt the web
or the continuous strip member with the laser beam for
welding of the web and the continuous strip member. The
feed device is configured to, in an intermittent feed cycle,
advance the web and the continuous strip member by a
first length, retract the web and the continuous strip mem-
ber by a second length which is shorter than the first
length, and pause the web and the continuous strip mem-
ber.
[0014] The welding device may further include a ten-
sion maintenance mechanism arranged upstream of the
pair of pressure members and configured to maintain ten-
sion of the web.
[0015] The second length may be less than or equal
to a distance between an irradiation position of the laser
beam and a pressure position of the pair of pressure
members.
[0016] According to yet another aspect of the present
disclosure, a welding device includes: a pair of pressure
members opposing each other for pressurizing the web
and the continuous strip member; a feed device config-
ured to continuously feed the web and the continuous
strip member in a longitudinal direction of the web and
the continuous strip member through the pair of pressure
members in a state in which the web and the continuous
strip member are superposed on each other; a laser de-
vice configured to irradiate the web or the continuous
strip member with a laser beam at a position upstream
of the pair of pressure members so as to melt the web
or the continuous strip member with the laser beam for
welding of the web and the continuous strip member; and
a movement device configured to move the pair of pres-
sure members upstream with respect to the web and the
continuous strip member in response to the feed device
stopping the web and the continuous strip member.
[0017] According to yet another aspect of the present
disclosure, a welding device includes: a pair of pressure
members opposing each other for pressurizing the web
and the continuous strip member; a feed device config-
ured to continuously feed the web and the continuous
strip member in a longitudinal direction of the web and
the continuous strip member through the pair of pressure
members in a state in which the web and the continuous
strip member are superposed on each other; and a laser
device configured to irradiate the web or the continuous
strip member with a laser beam at a position upstream
of the pair of pressure members so as to melt the web

or the continuous strip member with the laser beam for
welding of the web and the continuous strip member. The
feed device is further configured to stop the web and the
continuous strip member after retracting the web and the
continuous strip member by a certain length.
[0018] According to yet another aspect of the present
disclosure, there is provided a welding method for weld-
ing a web and a continuous strip member to each other,
the welding method including: intermittently feeding the
web and the continuous strip member in a longitudinal
direction of the web and the continuous strip member
through a pair of pressure members in a state in which
the web and the continuous strip member are super-
posed on each other; irradiating the web or the continu-
ous strip member with a laser beam at a position up-
stream of the pair of pressure members to melt the web
or the continuous strip member with the laser beam for
welding of the web and the continuous strip member such
that the web and the continuous strip member are pres-
surized by the pair of pressure members to be welded to
each other while the web and the continuous strip mem-
ber pass through the pair of pressure members; and dur-
ing a pause phase of an intermittent feed cycle, moving
the pair of pressure members upstream from a reference
position with respect to the web and the continuous strip
member such that the web and the continuous strip mem-
ber are pressurized by the moving pair of pressure mem-
bers to be welded to each other and moving the pair of
pressure members back to the reference position.
[0019] According to yet another aspect of the present
disclosure, a welding method includes: intermittently
feeding the web and the continuous strip member in a
longitudinal direction of the web and the continuous strip
member through a pair of pressure members in a state
in which the web and the continuous strip member are
superposed on each other; irradiating the web or the con-
tinuous strip member with a laser beam at a position up-
stream of the pair of pressure members to melt the web
or the continuous strip member with the laser beam for
welding of the web and the continuous strip member; and
in an intermittent feed cycle, advancing the web and the
continuous strip member by a first length, retracting the
web and the continuous strip member by a second length
which is shorter than the first length, and pausing the
web and the continuous strip member.
[0020] The pair of pressure members may be a pair of
pressure rollers. The web may be a continuous sheet
panel for bags. The strip member may be a continuous
zipper for the bags.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1A is a schematic plan view of a bag making
apparatus including an exemplary welding device,
and FIG. 1B is a schematic side view of the bag mak-
ing apparatus in FIG. 1A.
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FIG. 2A is a schematic sectional view of an exem-
plary strip member (zipper), and FIG. 2B is a sche-
matic plan view of an exemplary bag.
FIG. 3 is a partial side view of the welding device in
FIG. 1.
FIG. 4A illustrates a welding method, and FIG. 4B
illustrates relationships between feed speed and ir-
radiation intensity.
FIGs. 5A and 5B illustrate a welding method.
Figs. 6A and 6B illustrate a welding method.
FIG. 7A is a partial side view of another exemplary
welding device, and FIG.7B illustrates relationships
between feed speed and irradiation intensity.
FIGs. 8A and 8B illustrate another welding method.
FIG. 9 illustrates a tension maintenance mechanism.
FIG. 10A is a schematic plan view of a bag making
apparatus including yet another exemplary welding
device, and FIG. 10B is a schematic side view of the
bag making apparatus in FIG. 10A.
FIGs. 11A and 11B illustrate yet another welding
method.
FIG. 12 illustrates yet another welding method.
FIG. 13A illustrates a configuration for moving a laser
device, and FIG. 13B illustrates a camera provided
on a laser device.
FIG. 14A schematically illustrates a pillow-bag mak-
ing apparatus including a welding device, and FIG.
14B is an enlarged view of an area T in FIG. 14A for
partially illustrating a bag.
FIGs. 15A and 15B illustrate other pillow-bag making
apparatuses.

DETAILED DESCRIPTION

[0022] Welding devices and welding methods accord-
ing to implementations will be described with reference
to the drawings. The same or similar components in each
implementation are indicated by the same numerals, and
the explanations thereof are omitted.
[0023] [First implementation] FIGs. 1A and 1B sche-
matically illustrate a bag making apparatus. A welding
device according to the implementation is provided in the
bag making apparatus. The welding device is configured
to weld a continuous strip member 2 to a web 1 (i.e., a
continuous sheet). The strip member 2 has a narrower
width than that of the web 1.
[0024] As illustrated in FIGs. 2A and 2B, the web 1 in
this implementation is a continuous plastic film, specifi-
cally a continuous sheet panel from which sheet panels
of bags 7 will be formed. The strip member 2 in the im-
plementation is made of plastic and is a continuous zipper
from which zippers of the bags 7 will be formed. The strip
member 2 in the implementation has two surfaces 20 to
be welded on the opposite sides thereof. As in Patent
document 1, a zipper as the continuous strip member 2
includes a male member 21 and a female member 22
which are detachably fitted to each other. Hereinafter,
the strip member 2 (zipper) will be fed with the male mem-

ber 21 and the female member 22 fitted to each other,
and be welded to the webs 1.
[0025] As illustrated in FIGs. 1A and 1B, the welding
device includes a pair of pressure rollers 3 as a pair of
pressure members opposing each other for pressurizing
the two webs 1 and the strip member 2. As will be de-
scribed below, the webs 1 and the strip member 2 are
pressurized by the pair of pressure rollers 3 to be welded
to each other.
[0026] The welding device further includes a feed de-
vice 4 configured to intermittently feed the webs 1 and
the strip member 2 in their longitudinal direction (their
continuous direction) and to superpose them on each
other such that they pass through the pair of pressure
rollers 3 in a superposed state. Thus, the webs 1 and the
strip member 2 are repeatedly fed and paused by the
feed device 4. The reference sign Y in Figures designates
the feed direction when the webs 1 and the strip member
2 are fed in the superposed state.
[0027] The feed device 4 includes at least one pair of
drive rollers 40 arranged downstream of the pair of pres-
sure rollers 3 to intermittently feed the webs 1 and the
strip member 2. The pair of drive rollers 40 rotates with
the webs 1 and the strip member 2 sandwiched therebe-
tween, and thereby intermittently feeds the webs 1 and
the strip member 2 through the pair of pressure rollers 3
as well as the pair of drive rollers 40. Only one pair of
drive rollers 40 is illustrated in Figures for the purpose of
convenience. However, for a large apparatus, a plurality
of the pairs of drive rollers 40 are typically provided, and
all of the pairs of drive rollers 40 are driven synchronously
when intermittently feeding the webs 1 and the strip mem-
ber 2.
[0028] The feed device 4 further includes guide rollers
41 for guiding each of the webs 1 to the pair of pressure
rollers 3. Each web 1 is continuously unrolled from a roll
thereof in a well-known manner. Alternately, a wide web
may be continuously unrolled from a roll thereof, and slit
in the longitudinal direction thereof into the two webs 1.
Then, feed of the webs 1 is properly converted by a danc-
er mechanism (not shown) from the continuous feed into
the intermittent feed. The guide rollers 41 are arranged
downstream of the dancer mechanism. Each web 1 is
guided to the pair of pressure rollers 3 via the guide roller
41.
[0029] The feed device 4 further includes a guide roller
42 and a guide body 43 (FIG. 1B) for guiding the strip
member 2 to the pair of pressure rollers 3. The strip mem-
ber 2 is unrolled from a roll thereof, guided to a space
between the two webs 1 before being superposed, di-
verted in the direction Y via the guide roller 42, and fed
through the guide body 43 to the pair of pressure rollers 3.
[0030] Therefore, the webs 1 and the strip member 2
are caused to be superposed on each other at a position
right before the pressure position of the pair of pressure
rollers 3. At this time, one surface 20 of the strip member
2 comes into contact with one of the webs 1, and the
other surface 20 of the strip member 2 comes into contact
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with the other web 1. The webs 1 and the strip member
2 are then fed through the pair of pressure rollers 3 in
the superposed state.
[0031] As illustrated in FIG. 1B and FIG. 3, the welding
device further includes two laser devices 5 each config-
ured to irradiate the strip member 2 with a laser beam 50
so as to melt the strip member 2 with the laser beam 50.
Each of the laser devices 5 includes a laser source and
an optical system which are similar to those in Patent
documents 1 and 2. One of the laser devices 5 is arranged
to irradiate one surface 20 of the strip member 2 with the
laser beam 50, and the other laser device 5 is arranged
to irradiate the other surface 20 of the strip member 2
with the laser beam 50. As in Patent documents 1 and
2, each laser device 5 is arranged to irradiate the strip
member 2 with the laser beam 50 at the irradiation angle
q (0< q =< 90). As illustrated in FIG. 2A, each surface 20
of the strip member 2 is made of a light absorption layer
23 which absorbs the laser beam 50. This allows the
surfaces 20 to absorb the laser beam 50, generate heat
and be melted. The wavelength of the laser beam 50 is
appropriately selected. For example, this may be visible
light or infrared light.
[0032] As in Patent document 1, the laser device 5 in-
terlinks the irradiation intensity of the laser beam 50 with
the feed speed of the web 1 to maintain uniformity of the
strength of the welding when welding with the laser beam
50 during the intermittent feed. It increases the irradiation
intensity when the web 1 is fed at a higher speed, corre-
spondingly it decreases the irradiation intensity when the
web 1 is fed at a lower speed. In other words, the laser
device 5 is configured to radiate the laser beam 50 while
controlling the irradiation intensity of the laser beam 50
in accordance with the feed speed.
[0033] The example of this is illustrated in FIG. 4B. In
the pattern 1, the irradiation intensity is in complete pro-
portion to the feed speed, which means that the irradia-
tion intensity is zero (i.e., the laser beam 50 is not radi-
ated) when the feed speed is zero. In contrast, in the
pattern 2, the irradiation intensity is in proportion to the
feed speed but is controlled such that it is not less than
the minimum predetermined value W1 (0 < W1<W2; W2
is the irradiation intensity value when the feed speed is
maximum). This means that the laser beam 50 is radiated
continuously while the web 1 is not only being fed but
also being paused. The laser device 5 sets the output to
zero for pattern 1, whereas it does not set the output to
zero for pattern 2. Since the laser device 5 is generally
subjected to the highest load when outputting from the
zero-output state, the pattern 2, which has lesser burden
on the laser device 5 than the pattern 1, is preferable.
[0034] As illustrated in FIG. 3, the laser beams 50 are
radiated onto the surfaces 20 (the light absorption layers
23), so that the surfaces 20 are heat-melted by the laser
beams 50, respectively. The webs 1 and the strip member
2 are caused to be superposed on each other such that
the surfaces 20 in the molten state come into contact with
the webs 1, respectively, and then pass through the pair

of pressure rollers 3. The webs 1 and the strip member
2 are pressurized by the pair of pressure rollers 3 while
they pass through the pair of pressure rollers 3. This
causes one of the webs 1 and one of the surfaces 20 to
be welded to each other, and also the other web 1 and
the other surface 20 to be welded to each other. It is well-
known that the surface 20 needs to be pressed in a molten
state against the web 1 by the pair of pressure rollers 3
in order for welding to be guaranteed.
[0035] The welding device further includes a move-
ment device 6 configured to move the pair of pressure
rollers 3 downstream (in the feed direction Y) and up-
stream (in the opposite direction thereof). For example,
the movement device 6 includes: support members
which rotatably support the opposite ends of the rotation
shafts of the respective pressure rollers 3; guides which
support the support members to guide them in the feed
direction Y and the opposite direction thereof, respec-
tively; and an actuator which moves the support mem-
bers along the guides. Operation of the actuator allows
the support members and the pair of pressure rollers 3
to move together along the guides upstream and down-
stream. The movement device 6 is not limited to this ex-
ample.
[0036] As will be described below, the movement de-
vice 6 moves the pair of presser rollers 3 in synchroni-
zation with the intermittent feed performed by the feed
device 4. FIG. 4A illustrates the irradiation with the laser
beam 50. FIG. 4A only illustrates one of the webs 1 and
one of the pressure rollers 3. FIG. 4A separately illus-
trates the end part of the line L1 irradiated with the laser
beam 50 and the start part of line L2 to be irradiated with
the laser beam 50 for the purpose of convenience. As
illustrated in FIG. 4A, the laser beam 50 having a spot-
like cross section 500 is radiated at the irradiation angle
θ onto the surface 20 of the strip member 2 through the
vicinity of the part of the web 1 that is engaged with the
pressure roller 3. Thereafter, the irradiated surface 20
reaches the predetermined reference position P and is
pressed against the web 1 by the pair of pressure rollers
3 at the reference position P.
[0037] FIG. 5A illustrates the situation when the time
is t1 (see FIG. 4B), i.e., the moment the web(s) 1 and the
strip member 2 have just started to be paused. The
hatched part in line L1 indicates the welded part. The
surface 20 in the section P-S is melted as it has been
irradiated with the laser beam 50, but is not welded to
the web 1.
[0038] As illustrated in FIG. 5B, when the web 1 and
the strip member 2 are paused, the pair of pressure rollers
3 is moved by the movement device 6 upstream (right
direction on Figure) from the reference position P to the
position P’ with respect to the web 1 and the strip member
2 by the distance d. While the pair of pressure rollers 3
is moving in the section P-P’, it presses the web 1 against
the surface 20 which is in the molten state, thereby pres-
surizing the web 1 and the strip member 2 to weld them
to each other in the section P-P’ by the distance d. The
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movement device 6 then moves the pair of pressure roll-
ers 3 back to the reference position P while the web 1
and the strip member 2 are being paused (by the time t2
in FIG. 4B).
[0039] Then, at time t2, the feed device 4 starts to feed
the web 1 and the strip member 2. The laser beam 50 is
radiated onto the surface 20 in its irradiation position (the
section Q-S), so that the part of the surface 20 in the
section Q-S is in the molten state. In contrast, the part of
the surface 20 in the section P’-Q has already returned
from the molten state to the not-molten state. Conse-
quently, while this part of the surface 20 is passing
through the pair of pressure rollers 3, it is pressurized by
the pair of pressure rollers 3 but fails to be welded to the
web 1. In other words, the unwelded area with length c,
which is an area where the web(s) 1 and the strip member
2 are completely not welded to each other, is generated.
The unwelded part, which is not welded although was
subject to the laser radiation and the pressurization, has
a length corresponding to the distance of the section P’-
R (the part of the surface 20 in the section Q-R is partially
welded and not partially welded due to the spot shape of
the cross section 500 of the laser beam 50). The down-
stream part with the length c in the unwelded part is the
unwelded area defined as described above.
[0040] In this way, the movement device 6, during the
pause phase of the intermittent feed cycle, moves the
pair of pressure rollers 3 upstream from the reference
position P by the distance d and moves it back to the
reference position P. This causes the web 1 and the strip
member 2 to be pressurized by the moving pair of pres-
sure rollers 3, so that they are welded to each other by
the distance d. The upstream movement of the pair of
pressure rollers 3 must take place before the surface 20
returns from the molten state to the non-molten state.
Therefore, the movement device 6 preferably starts to
move the pair of pressure rollers 3 upstream immediately
after the beginning of the pause of the feed. The pair of
pressure rollers 3 is moved by the movement device 6
as described above during every intermittent feed cycle.
[0041] Since the welding device disclosed in Patent
document 1 does not include the above movement de-
vice 6, the unwelded area with the length b (FIG. 5B) is
generated during every intermittent feed cycle. That is,
the welding device and the welding method in the imple-
mentation allow for shortening the unwelded part by the
movement distance d (= b - c) of the pair of pressure
rollers 3.
[0042] In the case where the laser device 5 keeps ra-
diating the laser beam 50, for example, according to the
pattern 2 of the profile of the irradiation density as illus-
trated in FIG. 4B, the pair of pressure rollers 3 may be
moved by the movement device 6 such that each pres-
sure roller 3 enters the path for the laser beam 50 as
illustrated in FIG. 6A. The pressure roller 3 prevents the
surface 20 from being irradiated with the laser beam 50
during the pause phase of the intermittent feed cycle. In
other words, the surface 20 in the section Q-S is prevent-

ed from being kept irradiated with the laser beam 50 dur-
ing the pause phase of the intermittent feed cycle to be-
come a super-molten state. Thus, at least a part of the
pressure roller 30 which pressurizes the web 1 and the
strip member 2 may be made of the material which re-
flects the laser beam 50. For example, the pair of pres-
sure rollers 3 may be moved from the reference position
P to the position R. This results in welding the web(s) 1
and the strip member 2 to each other in the section P-R,
since the surface 20 in the section P-S is in the molten
state. Alternatively, the pair of pressure rollers 3 may be
moved from the reference position P to the position S,
so that the web(s) 1 and the strip member 2 are welded
to each other in the section P-S.
[0043] As illustrated in FIG.6A, the engaged part of the
web 1 with the pressure roller 3 is irradiated with the laser
beam 50. However, its irradiation position is not the focus
of the laser beam, and its energy is also weak. Since the
web 1 in this implementation is transparent to the laser
beam 50 (the web 1 has no light absorption layer), the
web 1 is not damaged by the laser beam 50.
[0044] As illustrated in FIG. 6B, just before the begin-
ning of the feed of the web 1 and the strip member 2 (just
before t2), the pair of pressure rollers 3 is moved back to
the reference position P by the movement device 6. At
this time, a part of the web 1 still remains entering the
path for the laser beam 50. However, since the laser
beam 50 passes through the web 1 as described above,
it is radiated onto the surface 20 of the strip member 2,
and thereby heat-melts the surface 20. Setting a larger
movement distance d allows for welding with almost no
unwelded area/part or with no unwelded area/part. The
movement distance d is sufficient if it is at most the dis-
tance from the reference position P to the position S (the
upstream end of the irradiation position).
[0045] In the implementation, the pressurizing force re-
quired for welding is sufficient if it is about 2N to 3N. A
large pair of pressure rollers is not required. For example,
the pair of pressure rollers 3 is preferably made of light-
weight material such as carbon. Selecting such material
allows for easy movement of the pair of pressure rollers
3 with respect to the web(s) 1 and the strip member 2.
[0046] The irradiation angle θ is determined as appro-
priate in the way as disclosed in each of Patent docu-
ments. The irradiation angle θ is preferably 90° or close
to 90° from the viewpoint of improvement of the irradiation
intensity (i.e., prevention of blurry of the focus). On the
other hand, the larger the irradiation angle θ is, the further
the irradiation position is away from the pair of pressure
rollers 3, resulting in the longer unwelded part. Therefore,
the irradiation angle θ is, for example, 10° to 80°, in par-
ticular 15° to 60°. This is also the same for the following
implementations.
[0047] The feed device 4, the laser devices 5 and the
movement device 6 are operated in conjunction with one
another by a control device (comprising a controller, etc.)
not shown in Figures.
[0048] The welding device is incorporated into the bag
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making apparatus as described above. As illustrated in
FIG. 1, the bag making apparatus further includes a seal
device 80, a seal device 81 and a cutting device 82. After
the welding, the two sheet panels (webs) 1 are sealed to
each other along the side thereof by the seal device 80,
so that the sealed part 70 (FIG. 2B) is formed. Also, the
sheet panels 1 are sealed to each other in the width di-
rection thereof by the seal device 81, so that the sealed
part 71 (FIG. 2B) is formed. These sealings may be in
the form of heat-sealing or ultrasonic-sealing. The sheet
panels 1 and the zipper (the strip member) 2 are cut in
the width direction thereof by the cutting device 82, and
thereby the bag 7 is shaped. The cutting may be in the
form of shear or fusing. The bags 7 in the implementation
are plastic bags.
[0049] The bag making apparatus may be a multi-line
bag making type, which means that two or more bags 7
are shaped every time the cutting device 82 cuts the
sheet panels 1 and the zipper 2. The bag making appa-
ratus may partially seal the panel sheets (webs) 1 and
the zipper (strip member) 2 to crush the zipper 2, thereby
forming the crushed parts 72 (FIG. 2B) at the opposite
ends of the zipper 2 of the bag 7. The crushed parts 72
are similar to those disclosed in Patent document 4 and
ensure the sealability of the bag 7 at the ends of the
zipper 2. The bag making apparatus preferably forms the
crushed parts 72 such that the aforementioned unwelded
area/part is included in the crushed part 72. This can
reduce the loss of material. Instead of the example in
FIG. 2B, the crushed part 72 may be completely included
in the sealed part 71 if the unwelded part is short. The
unwelded part can be a cause of leakage in making bags,
have an influence on the quality of the bags, and in ad-
dition, cause the loss of material. Therefore, the welding
device is especially advantageous when it is incorporated
into a bag making apparatus.
[0050] [Second implementation] As illustrated in FIG.
7A, the welding device in this implementation does not
include the movement device 6 (FIG. 3). The pair of drive
rollers 40 of the feed device 4 is configured to be rotatable
in the forward and backward directions. FIG. 7B illus-
trates the relationships between the feed speed and the
irradiation intensity in this implementation. As illustrated
in the feed speed profile in FIG. 7B, in one intermittent
feed cycle, the feed device 4 rotates the pair of drive
rollers 40 forward to advance (feed) the webs 1 and the
strip member 2 in the feed direction Y by the first length,
rotates the pair of drive rollers 40 backward to retract
(return) the webs 1 and the strip member 2 by the second
length which is shorter than the first length, and then halts
the pair of drive rollers 40 to pause the webs 1 and the
strip member 2. The feed device 4 intermittently feeds
the webs 1 and the strip member 2 in this manner every
cycle. Thus, with "p" as the net pitch of the intermittent
feed, "f1" as the first length, and "f2" as the second length,
p = f1 - f2 (f1 > f2) is completed.
[0051] The example of the operation of the welding de-
vice and the welding method when the laser device 5

changes the irradiation intensity according to the pattern
1 of the profile in FIG. 7B will be described below.
[0052] FIG. 8A illustrates the situation when the time
is t1 (FIG. 7B), i.e., the moment the irradiation of the laser
beam 50 has just been stopped. At this time, the web(s)
1 and the strip member 2 have already been advanced
in the direction Y by the net pitch p, and thereby welded
to each other by the net pitch p. The surface 20 in the
section P-S has already been irradiated with the laser
beam 50, and is therefore in the molten state.
[0053] Then, the feed device 4 further rotates the pair
of drive rollers 40 in the forward direction without halting
the pair of drive rollers 40 to further advance the web 1
and the strip member 2 in the direction Y by the second
length f2. This causes the part of the surface 20 in the
section P-P’ in FIG. 8A to be fed to the pair of pressure
rollers 3, and to be pressed against the web 1 by the pair
of pressure rollers 3. Consequently, the web 1 and the
strip member 2 are additionally welded to each other by
the pair of the pressure rollers 3 by the length f2.
[0054] Then, the feed device 4 reversely rotates the
pair of drive rollers 40 to retract the web 1 and the strip
member 2 by the length f2, and halts the pair of drive
rollers 40 to pause the web 1 and the strip member 2.
Thereby, this additionally welded part is moved back to
the section P-P’ (FIG. 8B).
[0055] Then, at time t2, the next intermittent feed cycle
begins.
[0056] As can be seen from the above, this implemen-
tation can shorten the unwelded part by the retraction
length f2 (second length). It is also possible to reduce the
unwelded area/part to substantially zero depending on
setting of the length f2. The length f2 is sufficient if it is
less than or equal to the section P-S (the distance be-
tween the pressure position of the pair of pressure rollers
3 and the irradiation position (more specifically, the po-
sition of its upstream end) of the laser beam 50).
[0057] As illustrated in FIG. 8B, a part of the web 1 may
enter the path for the laser beam 50 depending on the
length f2. As described above, the web 1 is not damaged
by the laser beam 50 and does not prevent the surface
20 of the strip member 2 from being irradiated with the
laser beam 50.
[0058] As described above, the pressurizing force of
the pressure rollers 3 may be as small as about 2N to
3N. It is therefore possible to retract the web 1 and the
strip member 2 without any problem.
[0059] As illustrated in FIG. 9, the welding device in
this implementation may include a tension maintenance
mechanism 9 (hereinafter simply referred to as "mainte-
nance mechanism"). The maintenance mechanism 9
may be provided for each of the webs 1. The maintenance
mechanism 9 is arranged upstream of the pair of pressure
rollers 3 (FIG. 7A), more specifically upstream of the
guide roller 41 (see FIG. 1) and downstream of the dancer
mechanism. The maintenance mechanism 9 is config-
ured to maintain the tension of the web 1. The mainte-
nance mechanism 9 is of a well-known type. For example,
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the maintenance mechanism 9 includes an application
roller 90 for applying tension, two guide rollers 91 located
upstream and downstream of the application roller 90,
an actuator 92 for moving the application roller 90 in the
direction Z, and a sensor (not shown) for detecting the
position of the application roller 90. The maintenance
mechanism 9 operates the actuator 92 based on the de-
tection by the sensor to adjust the position of the appli-
cation roller 90 such that the tension is maintained con-
stant. A maintenance mechanism 9 may also be provided
for the strip member 2, arranged upstream of the irradi-
ation position of the laser beam 50, and configured to
maintain the tension of the strip member 2. The mainte-
nance mechanism(s) 9 absorbs the change of the tension
of the web 1/the strip member 2 when the feed device 4
intermittently feeds the web(s) 1 and the strip member 2
according to the feed speed profile in FIG. 7B.
[0060] In the previous implementation, the laser device
5 intermittently radiates the laser beam 50 according to
the pattern 1 of the irradiation intensity profile in FIG. 7B,
but may continuously radiates the laser beam 50. Thus,
the laser device 5 may radiate the laser beam 50, for
example, according to the pattern 2 of the irradiation in-
tensity profile in in FIG. 7B. This case also allows for
shortening the unwelded part.
[0061] The feed device 4 and the laser devices 5 in
this implantation are also controlled by the control device
such that they operate in synchronization with each other.
[0062] [Third implementation] FIG. 10 illustrates a bag
making apparatus including a welding device in this im-
plementation. In this implementation, the pair of drive roll-
ers 40 of the feed device 4 of the welding device contin-
uously rotates to not intermittently but continuously feed
the webs 1 and the strip member 2 in their longitudinal
direction Y. The bag making apparatus further includes
another pair of drive rollers 84 which is disposed down-
stream of the pair of drive rollers 40 to intermittently feed
the webs 1 and the strip member 2 in their longitudinal
direction Y. In this implementation, the dancer mecha-
nism 83 is therefore disposed downstream of the pair of
drive rollers 40 and upstream of the pair of the drive rollers
84 to appropriately convert the continuous feed into the
intermittent feed.
[0063] The feed device 4 continuously feeds the webs
1 and the strip member 2 while maintaining their feed
speed constant. The strip member 2 is (its surfaces 20
are) melted by the laser beams 50 at a position upstream
of the pair of pressure rollers 3. The webs 1 and the strip
member 2 are then caused to be superposed on each
other and to be pressurized by the pair of pressure rollers
3 so as to be welded to each other. This is same as in
Patent documents 3 and 4.
[0064] The welding device in the implementation in-
cludes the movement device 6 as in the first implemen-
tation. If the feed device 4 that is continuously feeding
the webs 1 and the strip member 2 in the direction Y,
receives the input indicating the stop of the feed, it halts
the pair of drive rollers 40 to stop the webs 1 and the strip

member 2. As illustrated in FIGs. 11A and 11B, in re-
sponse to the feed device 4 stopping the web(s) 1 and
the strip member 2, the movement device 6 moves the
pair of pressure rollers 3 upstream from the reference
potion P to the position P’ by the distance g with respect
to the web 1 and the strip member 2, and then moves
the pair of pressure rollers 3 back to the reference posi-
tion P. This causes the web 1 and the strip member 2 to
be welded to each other in the section P-P’ by the moving
pair of pressure rollers 3 by the distance g.
[0065] Thereafter, if the feed device 4 receives the in-
put indicating the start of the feed, it restarts to feed the
web(s) 1 and the strip member 2. The laser device 5
irradiates the surface 20 in the section Q-S with the laser
beam 50. The part of the surface 20 in the section P’-Q
was in the molten state due to the previous irradiation
with the laser beam 50 but has already cooled down and
returned to the non-molten state at the restart of the feed.
Due to this, the part of the surface 20 in the section P’-
Q fails to be welded in restarting the feed. As a result,
the unwelded area with the length c is generated. This
length c is shorter than the length b of the unwelded area
which is generated by the conventional device and meth-
od, by the movement length g (c = b - g). Therefore, this
implementation also allows for shortening the unwelded
part. As in the first implementation, setting the longer
movement length g allows for the shorter length of the
unwelded area/part, and also can make the length of the
unwelded area/part substantially zero.
[0066] [Fourth implementation] The welding device in
this implementation does not include the movement de-
vice 6. The feed device 4 continuously feeds the webs 1
and the strip member 2 in their longitudinal direction. If
the feed device 4 receives the input indicating the stop
of the feed, it stops the webs 1 and the strip member 2.
Specifically, after receiving the input, the feed device 4
retracts the webs 1 and the strip member 2 by the length
h and then stops them. More specifically, the feed device
4 switches the pair of drive rollers 40 from forward rotation
to backward rotation to retract the webs 1 and the strip
member 2 by the length h, and then halts the pair of drive
rollers 40 to stop the webs 1 and the strip member 2. As
illustrated in FIG. 12, this causes the already welded part
of the web(s) 1 and the strip member 2 to be retracted
upstream from the pair of the pressure rollers 3 by the
length h in the process of stopping the web 1 and the
strip member 2. As a result, the welded part is located in
the section P-P’.
[0067] Then, if the feed device 4 restarts to feed the
webs 1 and the strip member 2 in response to receiving
the input indicating the start of the feed, the unwelded
area with length c is generated as in the third implemen-
tation. The length c of this unwelded area is shorter than
the length b of the conventional unwelded area by the
length h (c = b - h). In this way, this implementation also
allows for shortening the unwelded part. As in the second
implementation, setting the longer retraction length h al-
lows for the shorter length of the unwelded area/part and
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also can make the length of the unwelded area/part sub-
stantially zero.
[0068] Although the preferred implementations of the
present invention have been described above, the
present invention is not limited to the implementations.
[0069] The strip member 2 is irradiated with the laser
beam 50 in each of the implementations. Alternatively,
the web 1 may have a light absorption layer, and be ir-
radiated with the laser beam 50 so as to weld the web 1
and the strip member 2 to each other.
[0070] As illustrated in FIG. 13A, each laser device 5
in the respective implementations may be fixed to a base
shaft 85 which may be supported by a stage (not shown).
The stage may be configured to be movable together
with the base shaft 85 in the feed direction Y and its op-
posite direction with respect to the pair of pressure rollers
3. The base shaft 85 may be supported by the stage to
be movable in width direction X of the web 1 with respect
to the pair of pressure rollers 3. The base shaft 85 may
also be supported by the stage to be movable with re-
spect to the pair of pressure rollers 3 in the direction Z
which is perpendicular to the directions X and Y. The
base shaft 85 may be supported by the stage to be ro-
tatable around its axis (direction Φ). These allow for free
adjustment of the position and orientation of the laser
device 5, and thus of the irradiation position and irradia-
tion angle θ(see FIG. 3, etc.) of the laser beam 50.
[0071] There are several factors that should be adjust-
ed in order to irradiate the strip member 2 with the laser
beam 50. It is preferable that the factors that a user has
to adjust are minimized. Therefore, it is preferable to pro-
vide a user with the welding device as a product in which
the directions Y, Z, Φ (and thus the irradiation angle θ
and the irradiation distance) have been adjusted and
fixed in advance. This is because a user only has to adjust
the irradiation position in the width direction X of the web
1 for welding. This is user-friendly.
[0072] The laser device 5 may have a function to radi-
ate a laser beam 50 of visible light with low output. A user
can easily adjust and check the irradiation position in
advance using such a laser beam 50 as an indicator be-
fore welding.
[0073] As illustrated in FIG. 13B, a camera 86 may be
attached to the laser device 5 such that the irradiation
position of the laser beam 50 is within its imaging range.
A display may indicate the image acquired by the camera
86 on the real time basis. A user can check the irradiation
of the laser beam 50 at a position away from there on
the real time basis.
[0074] As illustrated in FIG. 13A, each of the pressure
rollers 3 includes a part 30 for pressuring the web(s) 1
and the strip member 2, and parts 31 adjacent to the part
30. The pressure roller 3 is generally made of carbon,
and in this case, the part 30 may be thicker than the parts
31. Alternatively, only the part 30 is made of the material
(such as metal) with higher stiffens than carbon. The part
30 made of carbon has a problem that it is bent when
pressurizing so that its cross section is deformed into an

elliptical shape. The above configuration solves this prob-
lem.
[0075] Since the carbon absorbs the laser beam 50,
the surface of the part of the pressure roller 3 where the
laser beam 50 passes by may have a color which reflects
the laser beam 50. Such color may include, for example,
white or silver. For example, a foil made of material such
as aluminum which reflects the laser beam 50 may be
pasted or wound on the main body of the pair of pressure
rollers 3. The web 1 which is transparent to the laser
beam 50, has a possibility that the carbon of the pressure
roller 3 absorbs the laser beam 50 to generate heat, re-
sulting in heating the web 1. The above configuration
solves this problem.
[0076] Although the welding devices in the respective
implementations are incorporated into the bag making
apparatus in FIG. 1 or FIG. 10, they may be incorporated
into other types of bag making apparatuses. For exam-
ple, the welding devices may be incorporated into a pil-
low-bag making apparatus in FIG. 14A.
[0077] In the pillow-bag making apparatus illustrated
in FIG. 14A, as a continuous sheet panel 1 (web) is in-
termittently or continuously fed in the longitudinal direc-
tion Y thereof, the sheet panel 1 is guided by a well-known
sheet panel guide mechanism (not shown) to be folded
into a cylindrical shape such that one side part 10 thereof
and the other side part 11 thereof face each other. The
side parts 10 and 11 are then guided by the sheet panel
guide mechanism to the pair of pressure rollers 3. The
zipper 2 (strip member) in FIG. 2A is also guided by the
guide roller 42 and the guide body 43 to be interposed
between the side parts 10 and 11 and to pass though the
pair of pressure rollers 3. This causes the side parts 10
and 11 and the zipper 2 to be superposed on each other
and to be fed through the pair of the pressure rollers 3 in
a superposed state. The two laser devices 5 are arranged
to irradiate both surfaces 20 (FIG. 2A) of the zipper 2 with
the laser beams 50 at a position upstream of the pair of
pressure rollers 3.
[0078] Therefore, the side part 10 of the sheet panel 1
and one surface 20 of the zipper 2 are caused to be weld-
ed to each other by the pair of pressure rollers 3, and at
the same time, the side part 11 of the sheet panel 1 and
the other surface 20 of the zipper 2 are caused to be
welded to each other by the pair of pressure rollers 3.
[0079] Thereafter, the side parts 10 and 11 may be
sealed to each other by the seal device 87 in the longi-
tudinal direction thereof along a section which is closer
to the edge than the zipper 2. Although not illustrated,
contents are then filled in the sheet panel 1. The sheet
panel 1 is then sealed in the width direction thereof, so
that the sealed part 73 is formed. The sheet panel 1 and
the zipper 2 are then cut in the width direction thereof.
Thereby, the plastic bag 7’ illustrated in FIGs. 14A and
14B is shaped. In the case where the aforementioned
unwelded part is generated, it is preferably included in
the sealed part 73.
[0080] An exemplary pillow-bag making apparatus il-
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lustrated in FIG. 15A or FIG. 15B, makes plastic bags 7’
having no zipper. In this implementation, a surface of the
side part 10 facing the other side part 11 is made of the
light absorption layer. One laser device 5 irradiates this
surface with the laser beam 50 to melt this surface. The
side parts 10 and 11 are pressurized by the pair of the
pressure rollers 3 to be welded (sealed) to each other.
This implementation requires only one laser device 5 and
can dispense with the downstream seal device 87 (FIG.
14A). Therefore, the bag making apparatus can be made
smaller and simpler as a whole.
[0081] The laser beam 50 may be radiated to the side
part 10 from the inside of the sheet panel 1 as illustrated
in FIG. 15A. In the case where the side part 11 is trans-
parent to the laser beam 50, the laser beam 50 may be
radiated to the side part 10 through the side part 11 as
illustrated in FIG. 15B. For this, the side part 11 is, for
example, made of material which is highly transparent to
the laser beam 50, and printed on using ink with high
transparency.
[0082] Instead of the plastic film, the web 1 may in-
clude, for example, a base made of paper and a film or
resin material partially or entirely laminated to the base.
The web 1 may be made of any one or more materials
as long as it at least partially has a surface weldable to
the strip member 2.
[0083] Instead of the zipper which includes the male
member 21 and the female member 22 fitted to each
other, the strip member 2 may be, for example, a male
member of a zipper, a female member of a zipper, a male
member of a hook-and-loop fastener, a female member
of a hook-and-loop fastener, a hook-and-loop fastener
(which includes a male member and a female member
engaged with each other), an adhesive tape, a seal tape,
a tape-like reinforcing member, a tape-like decorative
member, a tape-like header of a bag, and so on. The strip
member 2 may be made of any one or more materials,
as long as it at least partially has a surface weldable to
the web 1.
[0084] The pair of pressure members 3 may have other
configurations than the pair of pressure rollers.
[0085] The welding device may be incorporated into
other apparatuses than the bag making apparatus.

EXPLANATIONS OF LETTERS OR NUMERALS

[0086]

1 web (sheet panel)
2 strip member (zipper)
20 surface to be welded
3 pair of pressure rollers as pair of pressure members
4 feed device
5 laser device
50 laser beam
6 movement device
7 bag
9 tension maintenance mechanism

P reference position of the pair of pressure rollers
(the pair of pressure members)
Y feed direction /longitudinal direction of film
q irradiation angle

Claims

1. A welding device for welding a web and a continuous
strip member to each other, the welding device com-
prising:

a pair of pressure members opposing each other
for pressurizing the web and the continuous strip
member;
a feed device configured to intermittently feed
the web and the continuous strip member in a
longitudinal direction of the web and the contin-
uous strip member through the pair of pressure
members in a state in which the web and the
continuous strip member are superposed on
each other;
a laser device configured to irradiate the web or
the continuous strip member with a laser beam
at a position upstream of the pair of pressure
members so as to melt the web or the continuous
strip member with the laser beam for welding of
the web and the continuous strip member; and
a movement device configured to move the pair
of pressure members upstream with respect to
the web and the continuous strip member during
a pause phase of an intermittent feed cycle.

2. The welding device of claim 1, wherein the move-
ment device is configured to, during a pause phase
of an intermittent feed cycle, move the pair of pres-
sure members upstream from a reference position
and move the pair of pressure members back to the
reference position.

3. The welding device of claim 1 or claim 2, wherein
the movement device is configured to move the pair
of pressure members upstream during a pause
phase of an intermittent feed cycle such that at least
one of the pressure members enters a path for the
laser beam.

4. A welding device for welding a web and a continuous
strip member to each other, the welding device com-
prising:

a pair of pressure members opposing each other
for pressurizing the web and the continuous strip
member;
a feed device configured to intermittently feed
the web and the continuous strip member in a
longitudinal direction of the web and the contin-
uous strip member through the pair of pressure
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members in a state in which the web and the
continuous strip member are superposed on
each other; and
a laser device configured to irradiate the web or
the continuous strip member with a laser beam
at a position upstream of the pair of pressure
members so as to melt the web or the continuous
strip member with the laser beam for welding of
the web and the continuous strip member,
wherein the feed device is configured to, in an
intermittent feed cycle, advance the web and the
continuous strip member by a first length, retract
the web and the continuous strip member by a
second length which is shorter than the first
length, and pause the web and the continuous
strip member.

5. The welding device of claim 4, further comprising a
tension maintenance mechanism arranged up-
stream of the pair of pressure members and config-
ured to maintain tension of the web.

6. The welding device of claim 4 or claim 5, wherein
the second length is less than or equal to a distance
between an irradiation position of the laser beam and
a pressure position of the pair of pressure members.

7. A welding device for welding a web and a continuous
strip member to each other, the welding device com-
prising:

a pair of pressure members opposing each other
for pressurizing the web and the continuous strip
member;
a feed device configured to continuously feed
the web and the continuous strip member in a
longitudinal direction of the web and the contin-
uous strip member through the pair of pressure
members in a state in which the web and the
continuous strip member are superposed on
each other;
a laser device configured to irradiate the web or
the continuous strip member with a laser beam
at a position upstream of the pair of pressure
members so as to melt the web or the continuous
strip member with the laser beam for welding of
the web and the continuous strip member; and
a movement device configured to move the pair
of pressure members upstream with respect to
the web and the continuous strip member in re-
sponse to the feed device stopping the web and
the continuous strip member.

8. A welding device for welding a web and a continuous
strip member to each other, the welding device com-
prising:

a pair of pressure members opposing each other

for pressurizing the web and the continuous strip
member;
a feed device configured to continuously feed
the web and the continuous strip member in a
longitudinal direction of the web and the contin-
uous strip member through the pair of pressure
members in a state in which the web and the
continuous strip member are superposed on
each other; and
a laser device configured to irradiate the web or
the continuous strip member with a laser beam
at a position upstream of the pair of pressure
members so as to melt the web or the continuous
strip member with the laser beam for welding of
the web and the continuous strip member,
the feed device being further configured to stop
the web and the continuous strip member after
retracting the web and the continuous strip
member by a certain length.

9. The welding device of any one of claims 1 to 8,
wherein the pair of pressure members is a pair of
pressure rollers.

10. A welding method for welding a web and a continu-
ous strip member to each other, the welding method
comprising:

intermittently feeding the web and the continu-
ous strip member in a longitudinal direction of
the web and the continuous strip member
through a pair of pressure members in a state
in which the web and the continuous strip mem-
ber are superposed on each other;
irradiating the web or the continuous strip mem-
ber with a laser beam at a position upstream of
the pair of pressure members to melt the web
or the continuous strip member with the laser
beam for welding of the web and the continuous
strip member; and
during a pause phase of an intermittent feed cy-
cle, moving the pair of pressure members up-
stream from a reference position with respect to
the web and the continuous strip member such
that the web and the continuous strip member
are pressurized by the moving pair of pressure
members to be welded to each other and moving
the pair of pressure members back to the refer-
ence position.

11. A welding method for welding a web and a continu-
ous strip member to each other, the welding method
comprising:

intermittently feeding the web and the continu-
ous strip member in a longitudinal direction of
the web and the continuous strip member
through a pair of pressure members in a state
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in which the web and the continuous strip mem-
ber are superposed on each other;
irradiating the web or the continuous strip mem-
ber with a laser beam at a position upstream of
the pair of pressure members to melt the web
or the continuous strip member with the laser
beam for welding of the web and the continuous
strip member; and
in an intermittent feed cycle, advancing the web
and the continuous strip member by a first
length, retracting the web and the continuous
strip member by a second length which is shorter
than the first length, and pausing the web and
the continuous strip member.

12. The welding method of claim 10 or claim 11, wherein
the web is a continuous sheet panel for bags, and
the strip member is a continuous zipper for the bags.
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