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Description

FIELD OF THE INVENTION

The present invention relates to apparatus for fabri-
cating cushioned dunnage material for use in packaging
or the like. In particular, the invention is directed to
apparatus for fabricating cushioned dunnage material
from continuous rolls of web material and severing the
dunnage material into discrete segments of an appro-
priate size,

BACKGROUND OF THE INVENTION

Protective packaging for various articles of different
sizes and shapes is commonly used in the packaging
industry. Often, such protective packaging, or dunnage,
is needed for cushioning in shipping containers or the
like to protect articles.

In the past, various materials have been used as
protective wrapping including dunnage made of
embossed web material. Such embossed web material
is often chosen due to its relative low cost and disposa-
ble nature. Embossed dunnage material has been
made from multiple plies of web material such as paper
or the like which has been embossed with a raised pat-
tern under high heat and pressure. Typically the pres-
sure used is about 10.5 MPa, using texturing rolls
having mating male and female surfaces which force the
paper to deform as it passes through the nip of the rolls.
The embossing is often done while the webs are not
fully dry so that the paper better retains the embossed
pattern.

After embossing, several piles of the embossed
material are combined such that the piles are in overly-
ing relationship, but the pilas are shifted slightly so that
the patterns on the adjacent piles do not correspond-
ingly overlie each other. Thus, the raised portions of the
piles abut each other so that void areas are created
between the piles. The presence of these void areas
gives a cushioned effect to the material.

The embossed material is typically rolled up for bulk
transport and storage at a site where the dunnage
material is needed for use in packaging or the like.
When the dunnage material is to be used, the roll of
embossed material is moved to a desired site, and the
roll is unwound so that desired lengths of the material
may be cut off and used as cushioning material.

GB-PS 1,373,428 describes such a method and
apparatus comprising a continuous source of multiple
plies of untextured web material and a rugation device
including drive means, means for advancing the multi-
ple plies of untextured web material along a single pre-
determined path of travel, a pair of driven texturing rolls
downstream of said feed means, one said texturing roll
disposed on each side of said single path of travel, fur-
thermore, a plurality of separating rollers and driven
combining rolls for recombining the separate plies of
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textured web material into overlying, contacting relation-
ship.

Several drawbacks accompany the practices
described above. The void areas between the piles of
embossed material cause the embossed web material
to be substantially bulkier than unembossed plies. Thus,
a significantly smailer amount of the embossed material
may be stored on a single roll than could be stored on a
roll if the paper were not embossed. As a result, more
space is required to store and transport a desired quan-
tity of the dunnage material. For example, a single rolt of
unembossed web material may contain ten times the
amount of paper as is contained on a roll of equivalent
size having cushioned embossed material with void
spaces. Additionally, because less material is retained
on the rolls, the embossed dunnage material is depleted
relatively quickly when the material is unwound from the
rolls and used, thereby reguiring frequent resupply of
fresh rolls of dunnage material. Of course, the expense
to purchase the embossed material is generally greater
than the cost of unembossed paper, and the added bulk
of the embossed paper increases the ¢ost to transport,
store and use the material. It is therefore apparent that
the need exists for an improved means for providing
cushioned dunnage material to a site for use in packag-
ing operations.

It is an object of the present invention to provide an
apparatus for fabricating cushioned dunnage material
from muiltiple piies of continuous web material which
avoids the heretofore necessary step of transporting
and storing the bulky embossed material prior to use.

Another object of this invention is to provide an
apparatus for embossing web materials without the
application of heat or pressure.

A further object of the present invention is to pro-
vide an apparatus for providing the cushioned web
material in discrete segments having a desired length.

A still further object of this invention is to provide an
apparatus for providing cushioned dunnage material to
a site for use in packaging operations.

Yet another object of this invention is to provide a
compact dunnage dispensing apparatus which may be
conveniently used at a packaging site.

Another object of this invention is to provide an
apparatus which uses identical rolls to emboss a raised
pattern on the web material, thus minimizing the
expense associated with the rolls.

Still another object of this invention is to provide a
new apparatus comprising means for tfransporting and
storing web material on rolls.

A further object of this invention is to provide an
apparatus comprising means for precisely severing the
web material into discrete segments having desired
lengths.

Another object of this invention is to provide a dun-
nage fabricating and dispensing apparatus which is less
expensive to use than other known devices.
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sUMMARY OF THE INVENTION

in accordance with the present invention as mainly
daimed in claim 1, these and other objects, features
ind advantages are achieved in the embodiments illus-
rated herein by the provision of apparatus for fabricat-
ng discrete segments of joined multiple ply cushioned
yeb material for use as dunnage. The apparatus
ncludes a separable mobile supply cart having at least
ne substantially horizontai cantilevered support arm
or receiving a hollow core around which continuous
intextured web material is rolled and a driven rugation
jevice with feed rollers for directing multiple plies of the
ntextured web material from the cart and directing the
lies in overlying, contacting relationship along a single
iath of travel. The separate cart and the rugation device
nay be removably interconnected so that the untex-
ured web material suppiied to the feed rollers is later-
ily aligned with the feed rallers. Driven interdigitized
exturing rolls located downstream of the feed rollers
mboss a raised paftern on the web material, which
rasses through the nip of the rolls. A plurality of sepa-
ating rollers downstream from the texturing rolls sepa-
ate the overlying textured plies of web material and
lirect each ply in divergent paths of travel. Driven com-
ining rolfs recombine the plies of textured web material
wch that the embossed areas of each ply do not
irectly overlie each other but are offset, creating void
reas between the adjacent plies. A driven cutter down-
fream of the combining rolis severs the recombined of-
et embossed plies into discrete segments. The cutter
as a driven rotating disc blade with a peripheral edge
thich moves transverse to the longitudinal length of the
lies to cut the plies. Last, driven exit rollers convey the
ut segments of material from the rugation device.

JRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the
wention will be apparent from the detailed description
f the invention when taken in conjunction with the
ccompanying drawings, in which:

FIGURE 1 is a perspective view of a mobile rolf sup-
ply cart and a separate rugation device made in
accordance with the invention;

FIGURE 2 is a schematic sectional view taken
along line 2-2 of Figure 1 which illustrates the fea-
tures of the rugation device and the web material
passing along the path of travel in the rugation
device;

FIGURE 3 is an enlarged partial elevation view
taken in the direction of the axis of the texturing rolls
ilustrating the nip of the texturing rolls and the web
material passing through the nip;

FIGURE 4 is a partial rear elevation view taken
along line 4-4 of Figure 3;

FIGURE 5 is an enlarged, partial sectional view
taken along line 5-5 of Figure 3 itlustrating the
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intermeshing teeth of the texturing rolls and the web
material being embossed thereby;

FIGURE 6 is a perspective view of the overlying,
embossed plies of web material after they have
passed through the nip of the texturing rolls;
FIGURE 7 is a partial section view taken along line
7-7 of Figure 6;

FIGURE 8 is a partial section view of the embossed
web material and the void areas formed between
the plies after they have been separated, routed in
divergent paths and recombined:

FIGURE 9 is an elevation view of a rotary disk cut-
ter;

FIGURE 10 is a partially sectional elevation view
taken along line 10-10 of Figure 9;

FIGURE 11 is a section view taken along line 11-11
of Figure 9;

FIGURE 12 is a section view taken along line 12-12
of Figure 9;

FIGURE 13 is a section view taken along line 13-13
of Figure 9;

FIGURE 14 is a side elevation view of a mobile roll
supply cart and a pallet carrying rolls of web mate-
rial;

FIGURE 15 is a partially sectional front elevation
view taken along line 15-15 of Figure 14 and which
illustrates the arm adjustment linkage in an
extended position;

FIGURE 16 is another view of the supply cart
shown in Figure 15 which illustrates the arm adjust-
ment linkage in a linear position:

FIGURE 17 is a section view taken along line 17-17
of Figure 14, and

FIGURE 18 is a section view taken along line 18-18
of Figure 14.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Referring now more specifically to the drawings,
Figure 1 shows a perspective view of a preferred
embodiment of the apparatus indicated generally at 10.
The apparatus 10 includes a separate rugation device
11 and a mobile roll supply cart 12. As shown in Figure
1, the supply cart 12 supports one or more rolis R of
unembossed web material such as paper or the like in
close proximity to the rugation device 11. The untex-
tured web material is unwound from the rolls R is and
supplied to the rugation device 11 for fabrication into a
joined multiple ply cushioned web materia! D for use as
dunnage in packaging or the like. In a preferred embod-
iment, the web material may be supplied as multiple
plies wound onto a single roll R.

The operative portions of the rugation device 11 are
retained within a housing 13 which is supported by a
frame 14. In a preferred embodiment, the frame 14
extends upwardly to support the bottom of the housing
13 and the operative components of the rugation device
11. The frame 14 may also include a wide base 15 far
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increased stability. The housing 13 includes an upper
cover 16 which may be removed to gain access to the
operative elements of the rugation device 11.

As shown schematically in Figure 2, the web mate-
rial W enters the rear portion of the rugation device 11
and moves through the rugation device 11 in a predeter-
mined path of travei. A drive means 17 is mounted on
the frame 14 within the housing 13 to provide motive
power to the operative components of the rugation
device 11. In a preferred embodiment, the drive means
17 is an electric motor which is connected to the opera-
tive components by a belt drive system 18.

A plurality of feed roliers 20 are provided within the
housing 13 above the frame 14. The multiple plies of
untextured web material W which pass between the
feed rollers 20 are supplied from a continuous source,
namely, the rolls R on the cart 12. The feed rollers 20
may be driven by the drive means 17 via a drive belt or
the like. The feed rollers 20 direct the muiltiple plies in
overlying, contacting relationship along a single prede-
termined path of fravel through the rugation device 1.
As shown in Figure 2, an ancillary guide such as a plate
21 or the like may extend from the housing 13 to assist
in orienting the web material W.

A pair of interdigitized texturing rolls 22 are located
downstream of the feed rollers 20 on the frame 14 of the
rugation device 11. The texturing rolls 22 are driven by
the drive means 17 to further advance the web material
W along the path of travel through the rugation device
11. One of the texturing rolls 22 is disposed above the
path of travel of the web material W, whereas the other
texturing roil 22 is disposed beneath the path of travel.
The rolls 22 are driven by the belt drive system 18 and
are also provided with a hand wheel 23 which may be
used to introduce the web material W into the rugation
device 11 and to manually advance the web material W
through the rugation device 11.

The texturing rolls 22 are positioned closely adja-
cent each other to form a nip at their closest point of
contact. As explained hereinbelow, and as shown in Fig-
ures 3 through 5, the texturing rolls 22 have a piurality of
discontinuous teeth 24 projecting from their surfaces
such that when the overlying, contacting plies of web
material W move through the nip between the rofls 22, 3
raised pattern is embossed on the web material W.

A plurality of separating rollers 25 are located within
the housing 13 downsiream from the texturing rolls 22.
The separating rollers 25 are spaced apart from each
other slightly so as separate the individual plies P*, P",
and P of the web material W and to individually direct
each ply P in a divergent path of travel. The separating
rallers 25 may be pivotally mounted from the frame 14
by arms or the like, which may be spring loaded so as to
maintain tension in the separated plies P and to take up
any slack that may appear in the plies P In a preferred
embodiment, there are three separating rollers 25. It is
to be understood that the number of plies P may vary
and that the number of separating roilers 25 may aiso
vary so that there is one roller 25 for each ply P
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A pair of driven combining rolls 26 are rotatably
mounted on the frame 14 downstream of the separating
rollers 25. The combining rolis 26 recombine the sepa-
rated plies P of embossed web material W into overly-
ing, contacting relationship. The combining rolls 26 are
also driven by the drive means 17 via the drive belt 18.
A hand wheel 27 is also provided on at least one of the
combining rolls 26 to aid in manually advancing the web
material W through the rugation device 11.

The combining rolls 26 have a surface designed to
avoid crushing or compacting the embossed raised pat-
tern on the plies P In a preferred embadiment, the com-
bining rolls 26 have a plurality of thin bands around their
periphary which have a relatively larger diameter than
the remaining portions of the combining roll 26. Thus,
the combining rolls 26 contact each other along the
bands, thus joining the plies P along those bands, but
otherwise avoiding damage o the embossed pattern on
the plies P.

The combining rolls 26 are positioned such that
each of the divergent paths of travel of the separated
plies P, P" and P™ from the texturing rolls 22, over the
separating rollers 25 and to the combining rolls 26 has
a length different from the length of the path of travel of
the ply P adjacent thereto. Thus, when the separated
plies P are recombined by the combining roliers 26, the
embossed areas on each ply P do not directly overly
each other but are offset. Thus, void areas are created
between the adjacent plies P, thereby forming a multiple
ply cushioned web material, or dunnage D, as shown in
Figure 8.

Referring again to Figure 2, severing means 30 is
located downstream from the combining rolls 26. The
severing means 30 may be actuated by an operator or
by automatic means to cut the cushioned web material
D at desired points. Last, driven exit rollers 31 further
convey the material D from the rugation device and
deposit the finished material D at a desired location for
use in packaging cr the like.

in a preferred embodiment, the texturing rolis 22 of
the rugation device 11 are identical. Each roll 22 has a
plurality of discontinuous projecting teeth 24. As shown
in Figures 3, 4 and 5, the teeth 24 are positioned and
shaped s0 as to intermesh with the teeth 24 projecting
from the opposing roll 22. In a preferred embodiment,
the teeth 24 intermesh with each other laterally, as
shown in Figure 4, to emboss the web material W with a
raised pattern undulating from side to side, as shown in
the cross section of Figure 5.

lt is preferred that the adjacent teeth 24 on roll 22
are laterally separated by bottom lands of between
about 1.5 and 2.8 mm wide and that the teeth 24 are cir-
cumferentially separated by bottom lands between
about 2.0 and 3.3 mm wide. In one embodiment, the
teeth 24 are separated laterally by bottom lands about
2.04 mm wide and are circumferentially separated by
bottom lands about 2.79 mm wide. Also, it is preferred
that the top land on each tooth 24 be between about 1
and 1.8 mm wide in the circumierential direction oLCH
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422 In a particularly preferred embodiment, the top
on each tooth 24 is about 1.49 mm in the circum-
Taential direction of the roll 22.
' In the preferred embodiments, the sides of each
_fwm 24 are inclined slightly so that each tooth 24 has a
",Uncated pyramidal shape. The side of each tooth 24
yhich is parallel to the axis of the roll 22 may be inclined
‘yan angle of between about 55° and 70° relative to the
wle of an adjacent tooth 24, and preferably, at about
33°. The lateral sides of the teeth 24 may be inclined at
in angle of between about 45° and 65° refative to the
seral side of each adjacent tooth 24, and preferably, at
pout 55°.

Preferably, the teeth 24 project between ahout 1.8
nd 3.1 mm above the surface of the rolls 22. In one
mbodiment, the teeth 24 project about 2.31 mm above
he surface of the rolls 22. The centers of the teeth 24
nay also be laterally separated by between about 3.8
ind 8.9 mm , and preferably, by about 6.12 mm . The
diacent vertical axes of the teeth 24 may extend from
1e center of the roil 22 at between about 7° and 11° rel-
tive to each other, measured circumferentially around
ne roll 22, and preferably, about 9° relative to each
ther.

The spacing between the texturing rolls 22 is also
djustable so that the rugation device 11 may be used
yemboss a variety of web materials W varying in thick-
ess or number of plies. One or more of the texturing
olls 22 may be supported by bearings mounted on slid-
ble supports, so that the spacing between the rolls 22
1ay be automatically adjusted by spring pressure or the
ke. Alternatively, manual means may be used to adjust
e nip of the rolls 22. In one preferred embodiment in
thich the rolls 22 are used fo emboss three plies of web
'aterial W, the space between the adjacent lands of the
pposed rolis 22 is about 0.3 mm .

It is to be understood that the foregoing dimensions
nd parameters of the rolls 22 and teeth 24 may be var-
d to accornmodate variations in the thickness of the
1aterial to be embossed, the number of plies to be
mbossed, the type of pattern sought to be embossed
r other readily apparent factors associated with opera-
an of the rugation device 11. The rugation device 11
1ay also include control means by which an operator
ay manualiy actuate the drive means 17 and the sev-
ing means 30 so that the embossed web material may
2 cut into discrete segments having desired lengths. In

preferred embodiment, the control means may be an
ectrical foot switch 32 which is connected to the elec-
<al power source of the electrical motor drive means
T and the severing means 30.

. When a segment of dunnage material D is desired,

;operator may depress the foot switch 32, thereby
Brgizing the drive means 17. This advances the web
erial W through the rugation device, causing the fin-
ed material D to be gjected from the exit rollers 31 at
tront of the rugation device 11. When the operator
®rmines that a sufficient amount of material D has
N produced, the foot switch 32 may be released.
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This interrupts the power flow to the drive means 17,
thereby halting the advance of the web material W
through the rugation device 11. When the advance of
the material W through the device 11 has stopped, the
severing means 30 is actuated to cut the cushioned web
material D into a discrete segment having the length
desired by the operator. After cutting, the driven exit roll-
ers 31 may also further convey the remaining portions
of the cut segment of material D away from the rugation
device 11.

In an alternative embodiment, automatic means
may be used to actuate the drive means to advance and
emboss the web material intermittently and to actuate
the severing means 30 to cut the materia! into discrete
segments having a preset length. For example, a prede-
termined length may be input into an electronic means
which automatically measures the tength of material D
being emitted from the exit rollers 31 so that the sever-
ing means 30 may cut the material at an appropriate
point. In this embodiment, the automatic means may be
actuated by the foot switch 32.

The embossed web material W produced by the
texturing rolls 22 is illustrated in Figures 6 and 7. The
arrow in Figure 6 corresponds to the direction of travel
of the web material W through the texturing rolls 22. Ele-
vated portions 33 result from the discontinuous teeth 24
which project from the bottom texturing rofl 22 in the
rugation device 11, whereas depressed portions 34 are
formed by the teeth 24 which project downwardly from
the upper roll 22.

As shown in Figure 4, the teeth 24 are separated
laterally and around the circumierence of the rolls 22 by
spaces, or bottom lands. Because the teeth intermesh
laterally, as shown in Figures 4 and 5, the elevated and
depressed portions 33 and 34 are not formed along
unembossed sirips 35 in the resultant embossed web
material W. These unembossed strips 35 extend trans-
versely across the resultant embossed material, as
shown in Figures 6 and 7. Figure 7 further illustrates the
positioning of the elevated and depressed portions 33
and 34 relative to the unembossed strips 35.

After the plies P of the web material W are sepa-
rated, routed across the separating rollers 25 and col-
lected by the combining rollers 26, the resultant
cushioned dunnage material D is formed. A cross sec-
tion view of this finished material is shown in Figure 8.
As shown therein, the plies P*, P" and P™ do not overlie
each other exactly as they had before being separated,
as was shown in Figure 7. Instead, the elevated por-
tions 33 and depressed portions 34 are shifted and abut
against each other or the unembossed strips 35. The
arrow in Figure 8 shaws the orientation of the finished
embossed material D relative to the path of travel
through the rugation device 11, similar to the arrow in
Figure 6. As can be readily seen, the resuftant cush-
ioned multiple ply material D has significantly greater
bulk than the unembossed web material W or the
embossed material W had prior to separation, stagger-
ing and recombining, as shown in Figure 7.
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In an alternative embodiment, the rugation device
11 may also include means for folding over the
embossed plies P after they have passed through the
separating rollers 25 to their being recombined by the
combining rolls 26. The folding means folds the plies
over widthwise, thereby forming a dunnage material
having approximately twice the thickness but half the
width of the unfolded material D.

In a preferred embodiment, the rugation device 11
is sufficiently versatile to permit use of varying numbers
of plies of web material W and different compositions of
material W. One preferred embodiment of the invention
is capable of tabricating and providing dunnage material
D to a packaging line which requires sufficient material
for packaging between about 500 and 1,400 units per
day.

To begin use of the rugation device 11, an operator
manually feeds multiple plies of unembossed web mate-
rial W from the rolls R into the feed rolls 20 and manu-
ally advances the web material W through the nip of the
texturing rolls 22 by turning the hand wheet 23. The
operator then continues to advance the web material W
through the device 11 by continued turning of the hand
whee! 23. The individual plies P of the web material W
are then manually separated and are individuaily routed
over each separating roller 25. Plies P are then routed
through the combining rolls 26 and the operator
advances the plies P through the rolls 26 by turning the
hand wheel 27. Continued turning of the hand wheels
23 and 27 advances the web material through the sev-
ering means 30 and the exit rollers 31 and out of the
rugation device 11. The feed rollers 20 and exit rollers
31 may also be connected to the hand wheels 23 and
27 to aid in advancing the web material W through the
rugation device 11.

In a preferred embodiment, a safety switch is pro-
vided so that the drive means 17 of the rugation device
11 will not function if the cover 16 is not in place. Thus,
when the cover 16 is replaced the web material W may
thereafter be advanced through the device 11 by the
drive means 17.

As shown in Figure 2, the severing means 30 may
be a driven knife having opposed blades 40. A solenoid
41 or other drive means may be used to advance one of
the blades 40 through the cushioned web material D
passing between the two blades 40 to sever the cush-
ioned material D.

In an alternative embodiment, the rotary disk cutter
illustrated in Figures 9 through 13 may be used as the
severing means 30 in the rugation device 11. A support
for the cushioned material D is provided in the region of
the severing means 30. In a preferred embodiment, the
support may be a table 42 which is provided beneath
the path of travel of the cushioned web material D in the
rugation device 11 between the exit rollers 31 and the
combining rolls 26. A track 43 is positioned substantially
parallel to the table 42 and is separated from the table
42 by a space sufficient to permit passage of the cush-
ioned web material D between the table 42 and the track

10

20

25

30

35

45

50

55

43. The track 43 is aligned generally transverse to the
direction of travel of the material D through the rugation
device 11. A slot 44 may be formed in the table 42 par-
allel and in close proximity with the track 43.

As illustrated in Figures 9 through 13, a carriage 50
is suspended on the track 43. The carriage 50 is
mounted on the track 42 so as to permit easy transla-
tional movement of the carriage 50 along the track 43.
Thus, the carriage 50 may move from side to side of the
path of travel. The carriage 50 has a drive means
mounted thereon. In a preferred embodiment, the drive
means is a reversible electric motor 51. The carriage 50
also carries a frack engagement means driven by the
electric motor 51 for propelling the carriage 50 along the
track 43 in transiational motion. In a preferred embodi-
ment, the track engagement means is at least one drive
wheel 52 driven by the drive means 51. A plurality of
nondriven wheels 54 may also be provided beneath the
track 43 to stabilize the carriage 50 as it moves along
the track 43. Side wheels 57 may also be carried on the
carriage 50 on each side of the track 43.

The cushioned material D is cut by a driven rotating
disk blade 55 which has a sharpened peripheral edge
56. The blade 55 is suspended from the carriage 50
such that a portion of the blade 55 extends through the
material D. The blade 55 may also extend into the slot
44 Alternatively, other means may be provided for
receiving a portion of the blade 55. The rotating disk
blade 55 is driven by the drive means such as the elec-
tric motor 51 located on the carriage 50.

Also in the preferred embodiment, a belt 60 trans-
mits power from the electric motor 51 to the track
engagement wheel 52 and the rotary disk blade 55 via
pulleys 61, 62 and 63 which are respectively connected
to those components. Tension in the beit 60 may be
maintained by an idler 64.

In a preferred embodiment, the carriage 50 may
operate in a reversibie fashion on the track 43. This may
be accomplished by use of a reversible motor 51 or
other drive means so that the track engagement whee!
52 will urge the carriage 50 aiong the track 43 in either
direction.

The electric motor 51 or other drive means may be
actuated to urge the carriage 50 in a first direction from
afirst end of the track 43 to a second end thereof. As the
carriage 50 moves along the track 43, the blade 55 like-
wise rotates to cut the web material W as it passes
across the web material. When the carriage 50 has tra-
versed the width of the web material, the etectric motor
51 is stopped and the carriage 50 comes to rest. Also,
the rotary blade 55 stops turning. When another cutis to
be made, however, the electric motor 51 is actuated in
the reverse direction, thereby propelling the carriage 50
in a reverse direction from the second end of the track
43 back to the first end. The direction of rotation of the
rotary disk blade 55 is likewise reversed. Thus, the por-
tion of the peripheral edge of the blade 55 which faces
in the direction of mation of the carriage 50 always
rotates toward the table 42 as the carriage 50 moves 0.
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s to sever the cushioned material D from the top side
nereof when the carriage 50 is moved along the track
13.

In a preferred embodiment, the blade 55 has a ser-
ated edge 56, as best shown in Figure 9. A regular cir-
wlar edge may also be used. The blade 55 may rotate
it a speed of between about 2,000 and 6,000 min! for
wtting, and in a preferred embodiment, the blade 55
otates at about 4,000 min''. The rotation speed of the
jade 55 may vary over a wide range depending on the
ype and thickness of material {o be cut, the sharpness
ind shape of the edge 56 of the blade 55 or the like.

As may be readily seen, the rotary disc cutter is not
mited to severing embossed web material D but may
Iso be used for precisely severing continuous sheet
naterial of many kinds, such as paper, plastic sheeting
x the like.

One preferred embodiment of the mobile roll supply
art 12 is shown in Figures 1 and 14 through 18, As
shown in Figures 1 and 14, the cart may receive, trans-
ort and store a continuous sheet material such as
aper, plastic or the like that is wound as a roll R on a
wollow core.

The cart 12 includes a bottom frame 70 from which
i plurality of wheelis 71 and 99 are mounted so that the
art 12 may be easily moved by an operator from one
xation to another on a floor F. The wheels 71 may be
ivotable by means of a pivot 72 and bracket 73 which
re affixed at one end of the frame 70. A handte 74 may
Iso be affixed to the axle of the pivotable wheels 71 so
"at an operator may push or pull the cart 12 and may
ivot the wheels 71 to guide the cart 12 in a desired
irection.

A support pylon 75 extends upwardiy from one end
t the frame 70. In a preferred embodiment, the pylon
5 extends upwardly from the end of the frame 70 which
3 nearest the pivotable wheels 71 and handle 74. As
hown in Figures 17 and 18, the pylon 75 may be
wmed of two rectanguiar posts 78 which are connected
 their top ends by a plate 77.

At least one substantially horizontal cantilevered
rm 76 extends laterally from the pylon 75 for receiving
1e hollow core of a roll R of sheet material. In the pre-
¥red embodiments, a plurality of arms 76 extend from
e pylon 75, and in one preferred embodiment, two
rms 76 extend from the pylon 75 such that one arm 76
i positioned directly above the lower arm 76. Also in
lis embodiment, the upper arm 76 is slightiy lenger
‘an the lower arm 76, for reasons which will be
xplained hereinbelow. N

Means are provided in the pylon 75 for adjusting the
eight of the cantilevered core receiving arms 76. Each
'm 76 is slidably connected to the pylon 75 by cars 80
hich may slide up and down the length of the pylon 75.
he cars 80 include locking means 87 which is manually
perated by moving the handle 88. When it is desired to
ck the cars 80 along the length of the pylon 75, move-
tent of handle 82 compresses the opposing plates 89
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located on each side of the pylon 75 so that they friction-
ally engage the sides of the pylon 75.

Each core receiving arm is sufficiently long to retain
at least one rofl R thereon. After a roll R has been
placed on the arm 76, a retainer 69 may be placed on
the ends of the arms 76 to securely retain the rolls R
and prevent them from inadvertently slipping off the
arms 76. The rolls R are also maintained a distance
away from the operative components of the pylon 75,
the cars 80 and the associated components by tele-
scoping retainer rods 79.

The position of the lower car 80 and the associated
arm 76 may be adjusted relative to the position to the
upper car 80 and arm 76 by a manually operated artic-
ulating adjustment linkage 81. As best shown in Figures
16 and 17, the linkage 81 includes a handie link 82 and
a connecting link 83. The links 82 and 83 extend longi-
tudinally between pins 84 on the upper and lower cars
80. The links 82 and 83 are joined to each other by a pin
85.

The handle link 82 may include an extended handle
86 which may be grasped by an operator. When the
handle 86 is pulled lateraily away from the pylon 75, the
ends of the linkages 82 and 83 which are pinned to the
cars 80 are urged together. When the upper car 80 is
locked on the pylon 75 by the locking means 87 and
when the locking means 87 on the lower car 80 is
released, movement of the adjustment linkage 81 urges
the lower car and the associated lower arm 76 upwards,
towards the upper arm 76 and car 80.

As shown in Figure 16, release of the handle 86
and the locking means 71 an the lower car permits the
car 80 to slide downward along the pylon 75, thus
straightening the links 82 and 83. Thus, lateral motion of
the handle 86 permits adjustment of the lower arm 76
between an upper position relative to the upper arm 76,
as shown in Figure 15, and a lower position relative to
the upper arm 76, as shown in the Figure 16.

The arms 76 may also be moved by automatic lift-
ing means 90. Lifting means 90 includes an electric
motor 91 and sprocket 92 mounted atop the plate 77
above the pylon 75. The sprocket 92 drives a chain 93
which has one end pinned to an upper portion of the
plates 89 of the upper car 80. A lower sprocket 94 is
connected by a pin 95 between the parallel upwardtly
extending posts 78 of the pylon 75, as best shown in
cross section in Figure 18. The chain 93 also passes
around the lower sprocket 84 and has its ends pinned to
a lower region of the plates 89 on the upper sliding car
80. The unpinned side of the chain 93 passes between
the posts 78. The chain 93 may be joined by thin plates
96 to provide space for sliding around the locking
means 87.

In a preferred embodiment, the drive means may be
an electric motor 91 which is powered by a portable
power supply such as a trickle charged battery 100 or
the like. In a preferred embodiment, the battery 100 is
located on the frame 70 beside the pylon 75.
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As shown in Figure 14, the cart 12 may be used to
lift multiple rolls R of sheet material from a stacked posi-
tion on a pallet A or the like. To lift the rolls R, an opera-
tor pushes the handle 74 to move the cart 12 toward two
rolls R stacked on the pallet A. in a preferred embodi-
ment, the rolls R are stacked as shown in the right hand
portion of Figure 14, with stacking cushions S and
banding B maintaining the rolls R in a stacked position.

When it is desired to iift the rolis R, an operator
pushes the handle 74 to urge the cart 70 toward the
stacked rolls R. Because the upper arm 76 is longer
than the lower arm 76, the lifting means 90 is actuated
to position the upper arm 76 at a proper height so that it
may be inserted into the core of the upper roll R. The
operator then pushes the cart 12 to advance the upper
arm 76 a few inches into the core of the upper roll R.
Next, the handle 86 is used to adjust the height of the
lower arm 76 so that it may be inserted into the core of
the lower stacked roll R. Once both arms 76 have been
properly aligned, the operator pushes the cart 12 so that
the arms 76 extend completely through the cores of the
stacked rolls R. The retainer 78 may then be positioned
on the ends of the arms 76 to secure the rolls R
between the telescoping retainer rods 79 and the
retainer 78,

Once the arms 76 have been inserted into the
stacked rolls R, the bands B and the stacking cushions
S may be removed from the rolis R and the rolls lifted by
lifting means 90. Turning of the motor 91 and the
sprocket 92 drives the chain 93, thereby raising the
upper car 80 and straightening the linkage 81 to the
position shown in Figure 16. Once the linkage 81 has
been straightened, the lower car 80 is afso raised by the
lifting means 90. Operation of the motor 9 in a reverse
direction drives the chain 93 in an opposite direction,
thereby lowering the arms 76.

In a preferred embodiment, the cart 12 may be
secured by releasable engagement means to the frame
14 of the rugation device 11. The releasable engage-
ment means may be a plurality of hooks extending from
the rear portion of the base 15 of the rugation device 11.
The hooks fit into a plurality of openings in the frame 70
of the cart 12. When the cart 12 has been moved into
close proximity with the rear of the rugation device 11,
an operator may position the ends of the hooks through
the openings in the frame 70 so as to engage the cart
12. Cooperation of the hooks and openings therefore
ensure that the cart 12 is aligned with the rugation
device 11 so that the plies of web material W that are
supplied to the feed rollers 20 from the rolis R are !ater-
ally aligned with the feed rollers 20.

Also in the preferred embodiment, the electric bat-
tery 100 is of a rechargeable type. Thus, when the cart
12 releasibly engages the frame 14, the battery 96 may
also releasibly engage a recharging source by means of
releasable contacts 101 and 102. The contacts 102 on
the frame 14 are connected to a source of electrical
power to recharge the battery 100.
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Claims

1. An

14

apparatus for fabricating joined multiple ply

cushioned web material for use as dunnage in
packaging or the like, comprising:

a continuous source of multiple plies of untex-
tured web material, and

a rugation device including

drive means;

feed means (20) for advancing the multipte
plies of untextured web material from the
continuous source along a single predeter-
mined path of travel through said rugation
device;

a pair of driven interdigitised texturing rofls
(22) downstream of said feed means, one
said texturing roll disposed on each side of
said single path of travel for embossing a
raised pattern on the overlying, contacting
plies of web material and for advancing the
web material along said path of travel;

a plurality of separating rollers (25) down-
stream from said texturing rolls for separat-
ing the overlying textured plies of web
material and directing each ply in divergent
paths of travel;

driven combining rolls {(26) downstream of
said separating rollers for recombining the
separated plies of textured web material
into overlying, contacting relationship, said
combining rolls being positioned such that
each said path of travel of each separated
ply of embossed web material from said
texturing rolls, over said separating rollers
and to said combining rolls has a length
different from the length of the path of
travel of the ply adjacent thereto, whereby
when the plies are recombined the
embossed areas of each ply do not directly
overlie each other but are offset, creating
void areas between the adjacent plies to
form a multiple ply cushioned weh mate-
rial,

characterized in that

said continuous source of multiple plies (P) of
untextured web material (W) comprises a
mobile supply cart (12} for retrieving, transport-
ing and storing the web material (W) rolled onto
a hollow core, said cart (12) having at least one
cantilevered support arm (76) extending in &
substantially horizontal orientation for receiving
a hollow core;

said feed means comprises a plurality of feed
rollers (20) for collecting the muitiple plies (P)..;

i
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of untextured web materiat (W) from the rol! (R)
on said mobile supply cart {12) and for directing
the coltected web material (W) in overlying,
cantacting relationship along the single prede-
termined path of travel through said rugation
device (11);

- said rugation device (11) further comprises a
driven cutter located downstream of said com-
bining rolls (26) for precisely and cleanly sever-
ing the recombined offset embossed plies {P',
P", P} into discrete segments, said cutter hav-
ing a rotating disc blade (55) with a peripheral
edge (56) which moves transverse to the longi-
tudinal length of the plies (P, P", P™), and
driven exit rollers (31} for conveying the cut
segments of cushioned web material (D) from
said rugation device (11); and

- means are provided for interconnecting said
rugation device (11) and said mobile supply
cart (12) such that the plies (P) of untextured
webh material (W) supplied by said cart (12} to
said feed rollers (20) are laterally aligned with
said feed rollers (20).

The apparatus defined in Claim 1 further compris-
ing control means, preferably a foot switch, by
which an operator may actuate said drive means
and said severing means for intermittently advanc-
ing and embossing the web material and severing
the material into discrete segments having desired
lengths.

The apparatus defined in Claim 1 further compris-
ing automnatic means for actuating said drive means
and said severing means for intermittently advanc-
ing and embossing the web material and for sever-
ing the embossed web material into discrete
segments having preset iengths.

The apparatus defined in Claim 1, 2 or 3 wherein
each said texturing roll has discontinuous project-
ing teeth which laterally intermesh with said teeth
on said opposed texturing roll, with both said textur-
ing rolls preferably being identical.

The apparatus defined in Claim 4 wherein said
teeth project about 2,3 mm from said texturing rolls.

The apparatus defined in Clairn 4 or 5 wherein the
space separating said opposed texturing rolls is
adjustable to accommodate webs of varying thick-
nesses and wherein preferably means are provided
for automatically adjusting said space between said
opposed texturing rolls,

The apparatus defined in any one of Claims 1 - 6
further comprising means for manuaily turning said
feed rollers, said texturing rolis and said combining
rolls to introduce a first end of the multiple plies of
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10.

11.

untextured web material from the continuous
source into said rugation device and to manually
advance the plies along said path of travel.

The apparatus defined in any one of Claims 1 - 7,
wherein said drive means is an electric motor and
wherein a beit and pulley system transmits rotary
motion from said motor te said driven rolls.

The apparatus defined in any one of Claims 1 - 8
wherein said combining rolls have relatively narrow
edge joining band which prevent crushing of the
embossed web material.

The apparatus defined in any one of Claims 1 - 9,
wherein said cutter has opposed blades which con-
verge on the embossed, overlying plies of web
material from opposite sides of said path of travel.

The apparatus defined in any one of Claims 1 - 10
wherein the rugation device comprises a frame on
which the drive means, the feed rollers, the textur-
ing rolls, the separating rollers and the combining
rolls are mounted.

Patentanspriiche

1.

Vorrichtung  zum  Herstellen von  gepolstertem
Bahnmaterial mit mehreren miteinander verbunde-
nen Lagen zur Verwendung als Fillung beim Ver-
packen oder ahnlichem, mit;

- einer kontinuierlichen Quelle fir mehrere
Lagen von unstrukturiertem Bahnmaterial und
- einer Prageeinrichtung mit

Antriebsmittein;

Zufdhrungsmitteln (20) zum Vorwartsbe-
wegen der mehreren Lagen von unstruktu-
riertern Bahnmaterial von der
kontinuierlichen Quelle langs einer einzi-
gen vorgegebenen Bewegungsbahn durch
die Prageeinrichtung,;

einem Paar angetriebener ineinandergrei-
fender Strukturierwaizen (22) stromab-
wirts der Zuftihrungsmittel, wobei auf
jeder Seite der einziges E&wegungsbahn
eine der Strukturierwalzen zum Pragen
eines erhabenen Musters indie Ubereinan-
derliegenden, sich berthrenden Lagen
von Bahnmaterial und zum Vorwértsbewe-
gen des Bahnmaterials lngs der Bewe-
gungsbahn angeordnet ist;

einer Mehrzahi von stromabwarts der
Strukturierwalzen angeordneten Trennrol-
len (25} zum Trennen der Gbersinanderlie-
genden,  strukturierten lLagen von
Bahnmaterial und zum Filhren jeder Lage



EPRPI e r—

TP e ——

. A e - YO <

i

4
X
H
i3
¥
il
4
. 43
£
]

HK 1007121 A

17 EP 0 523 382 B1 18

in voneinander abweichende Bewegungs-
bahnen;

angetriebene, stromabwdrts der Trennrol-
len angecrdnete Verbindungswalzen (26)
zum erneuten Verbinden der getrennten
Lagen von strukturiertem Bahnmaterial in
Ubereinanderiiegender, sich berlhrender
Weise, wobei die Verbindungswalzen so
angeordnet sind, daB jede Bewegungs-
bahn jeder getrennten Lage von geprag-
tem Bahnmateriai ab den
Strukturierwalzen (ber die Trennrollen zu
den Verbindungswalzen eine Lange auf-
weist, die von der Lange der Bewegungs-
bahn der ihr benachbarten Lage
verschieden ist, wodurch beim erneuten
Verbinden der Lagen die gepragten Berei-
che jeder Lage nicht unmittelbar Gberein-
anderliegen, sondern zueinander versetzt
sind und so zwischen benachbarten Lagen
freie Bereiche entstehen, um ein mehrlagi-
ges gepolstertes Bahnmaterial zu bilden,

dadurch gekennzeichnet, daB

- die kontinuierliche Quelle fir mehrere tagen
(P) von unstrukturiertem Bahnmaterial (W)
einen beweglichen Versorgungswagen (12}
zum Zubringen, Transportieren und Speichern
des auf einen Hohlkern aufgewickeiten Bahn-
materials (W) umfaBt, wobei der Wagen {12}
wenigstens einen auskragenden Tragarm (76)
autweist, der in im wesentlichen horizontaler
Ausrichtung zur Autnahme eines Hohlkerns
verlauft;

- die Zufihrungsmittel eine Mehrzahl von Zufuh-
rungsrollen {20} aufweisen, um die mehreren
Lagen {P) von unstrukturiertem Bahnmaterial
{W) von der Rolle {R) auf dem beweglichen
Versorgungswagen {12) aufzunehmen und um
das aufgenommene Bahnmaterial (W) (ber-
einanderliegend und sich bertihrend langs der
einzigen vorgegebenen  Bewegungshahn
durch die Prageeinrichtung (11) zu fihren;

- die Prageeinrichtung (11) ferner eine angetrie-
bene, stromabwarts der Verbindungswalzen
(26) angeordnete Schneidvorrichtung zum pra-
zisen und sauberen Trennen der wieder mitein-
ander verbundenen, zueinander versetzten,
gepragten Lagen (P', P", P"} in einzelne Seg-
mente umfafi, wobet die Schneidvorrichtung
ein rotierendes Scheibenmesser (55) mit
einem Umfangsrand (56) aufweist, der sich
quer zur Langserstreclung der Lagen (P, P",
P™) bewegt, sowie angetriebene Austrittsrollen
{31) umfaBt, um die abgeschnittenen Seg-
mente von gepolstertem Bahnmaterial (D) aus
der Préageeinrichtung (11) herauszuférdern,
und
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- Mittel vorgesehen sind, um die Prigeeinrich-
tung (11) und den bewegiichen Versorgungs-
wagen (12} so miteinander zu verbinden, dal3
die vom Wagen (12) den Zufihrungsrollen {20)
zugeleiteten Lagen (P) von unstrukturiertem
Bahnmaterial (W) seitlich zu den Zufihrungs-
rolien {20) ausgerichtet sind.

Vorrichtung nach Anspruch 1, ferner mit Steuerein-
richtungen, vorzugsweise einem Fufischalter, mit
denen bzw. dem ein Bediener die Antriebsmittel
und die Abtrenneinrichtungen betétigen kann, um
das Bahnmaterial intermittierend vorwartszubewe-
gen und zu pragen und das Material in einzeine
Segmente von gew(inschten LAngen abzulangen.

Vorrichtung nach Anspruch 1, ferner mit automati-
schen Einrichtungen zum Betétigen der Antriebs-
mittel und der Abtrenneinrichtungen fir ein
intermittierendes Vorwartsbewegen und Pragen
des Bahnmaterials und fir ein Abtrennen des
gepragten Bahnmaterials in einzelne Segmente
von vorgegebenen Langen.

Varrichtung nach Anspruch 1, 2 oder 3, bei der jede
Strukturierwalze unterbrochene, vorragende Zahne
aufweist, die seitlich mit den Zahnen der gegen-
dberliegenden Strukturierwalze ineinandergreifen,
wobei beide Strukturierwalzen vorzugsweise iden-
tisch sind.

Vorrichtung nach Anspruch 4, bei der die Z&hne
ungefihr 2 bis 3 mm von den Strukturierwalzen vor-
ragen.

Verrichtung nach Anspruch 4 oder 5, bei der der
Abstand, der die einander gegeniiberliegenden
Strukdurierwalzen voneinander trennt, einstellbar
ist, um Bahnen mit variierenden Dicken aufzuneh-
men, und bei der vorzugsweise Mittel vorgesehen
sind, um den Abstand zwischen den einander
gegenulberliegenden Strukturierwalzen automa-
tisch einzustellen.

Vorrichtung nach einem der Anspriche 1 - 6, ferner
mit Mitteln zum manueilen Drehen der Zufthrungs-
rolien, der Strukturierwaizen und der Verbindungs-
waizen, um ein erstes Ende der mehreren Lagen
von unstrukturiertem Bahnmaterial von der kontinu-
ierlichen Quelle in die Prageeinrichtung einzufiih-
ren und um manuell die Lagen langs der
Bewegungsbahn fortzubewegen,

Vorrichtung nach einem der Anspriche 1 - 7, bei
der die Antriebsmittel ein Elektromotor sind und bei
der ein System aus Riemen und Riemenscheiben
die Drehbewegung vom Motor zu den angetriebe-
nen Walzen Obertragt.
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Vorrichtung nach einem der Anspriiche 1 - 8, bei
der die Verbindungswalzen eine relativ schmale
Leiste zum Verbinden der Rander aufweist, was ein
Brechen des gepragten Bahnmaterials vermeidet.

. Vorrichtung nach einem der Anspriiche 1 - 9, bei

der die Schneideinrichtung einander gegenciberlie-
gende Messer aufweist, die auf den gepragten,
Ubereinanderliegenden Lagen von Bahnmaterial
von gegendberliegenden Seiten der Bewegungs-
bahn aus zusammenlaufen.

. Vorrichtung nach einem der Anspriiche 1 - 10, bei

der die Prageeinrichtung einen Rahmen aufweist,
an dem die Antriebsmittel, die Zuflihrungsrollen,
die Strukturierwalzen, die Trennroilen und die Ver-
bindungswaizen befestigt sind.

levendications

Appareil de fabrication d'un matériau sous forme
d'une nappe d'amortissemert 3 plusieurs couches
raccordées, destiné a étre utilisé comme garnis-
sage pour le conditionnement ou analogue, com-
prenant :

- une source continue de plusieurs couches
d'une matiére non texturée en nappe, et
- unappareil de gaufrage qui comporte

un dispositif d'entrainement,

un dispositif (20) destiné & faire avancer
les couches de la matiére non texturée en
nappe de la source continue le long d'un
seul trajet prédéterminé de déplacement
dans 'appareil de gaufrage,

ung paire de rouleaux menés de textura-
tion (22) qui s'imbriquent, placés en aval
du dispositif d'avance, chaque rouleau de
texturation étant placé d'un c6té du trajet
unique de déplacement pour le gaufrage
d'un dessin en saillie des couches du
matériau en nappe qui sont en contact et
se recouvrent, et d'avance du matériau en
nappe le long du trajet de déplacement,
plusieurs rouleaux de séparation (25) pla-
cés en aval des routeaux de texturation et
destinés & séparer les couches texturées
du matériau en nappe qui se recouvrent, et
de direction de chaque couche dans un
trajet divergent de déplacement,

des rouleaux menés (26) de combinaison
placés en aval des rouleaux de séparation
et destinés a recombiner les couches
séparées de la matiére texturée en nappe
afin que les couches se recouvrent et
soient en contact, les rouleaux de combi-
naison étant disposés afin que chacun des
trajets de dépiacement des couches sépa-
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rées de matiére gaufrée en nappe prove-
nant des rouleaux de texturation, passant
sur les rouleaux de séparation et parve-
nant aux rouleaux de combinaison, ait une
longueur différente de celle du trajet de
déplacement de la couche adjacente, si
bien que, lorsque les couches sont recom-
binées, les régions gaufrées des différen-
tes couches ne se recouvrent pas
directement mais soient décalées en
créant des régions vides entre les couches
adjacentes pour la formation d'un matériau
en nappe d'amortissement & plusieurs
couches,

caractérisé en ce que

- la source continue des caouches multiples (P)
du matériau non texturé (W) en nappe est un
chariot mobile (12) d'alimentation destiné a la
récupération, au transport et au stockage du
matériau (W) en nappe enroulé sur un noyau
creux, le chariot {12) ayant au moins un bras
(76) de support en porte-a-faux qui dépasse
avec une orientation pratiquement horizontale
pour le logement d'un noyau creux,

- le dispositif d'avance comprend plusieurs rou-
leaux d'avance {20) destinés & collecter les
diverses couches (P) du matériau non texturé
(W) en nappe du rouleau (R) placé sur le cha-
riot mobile (12) de support et 4 diriger le maté-
tiau collecté {W) en nappe afin que les
couches se recouvrent et soient en contact le
long du trajet prédéterminé unique de déplace-
ment dans l'appareit de gaufrage (11),

- l'appareil de gaufrage (11) comporte en outre
un grgane mené de coupe placé en aval des
rouleaux de combinaison (26) et destiné & cou-
per avec précision et nettement les couches
gaufrées décalées et recombinées (P', P", P™)
sous forme de segments séparés, I'organe de
coupe ayant une lame rotative (55) en forme de
disque ¢ont Ie\ bord périphérique (56) se
déplace Farsversalement A la longueur des
couches (P, P, P™), et des rouleaux menés
(31) de sortie destinés & transporter les seg-
ments coupés du matériau d'amortissement en
nappe (D) en dehors de {'appareil de gaufrage
(11), et

- un dispositif est destiné & interconnecter
l'appareil de gaufrage (11) et le chariot mobile
(12) d'alimentation afin que les couches (P) du
matériau non texturé en nappe (W) transmis
par le chariot (12) aux rouleaux d'avance (20)
soient alignées latéralement sur les rouleaux
d'avance (20).

2. Appareil selon la revendication 1, comprenant en

outre un dispositif de commande, de préférence un
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interrupteur & pédale, grace auquel un opérateur
peut commander le dispositii d'entrainement et le
dispositif de coupe afin quil fasse avancer par inter-
mittence et provoque le gaufrage du matériau en
nappe et la découpe du matériau en sagments
séparés de longueur voulue.

Appareil selon la revendication 1, comprenant en
outre un dispositif automatique de manoeuvre du
dispositif d'entrainement et du dispositit de coupe
afin qu'il fasse avancer par intermittence et gaufre
le matériau en nappe et coupe le matériau gaufré
en nappe sous forme de segments séparés de lon-
gueur préréglée.

Appareil selon la revendication 1, 2 ou 3, dans
lequel chaque rouleau de texturation a des dents
discontinues en saillie qui s'imbriquent latéralement
entre les dents du rouleau opposé de texturation,
les deux rouleaux de texturation étant de préfe-
rence identiques.

Appareil selon |a revendication 4, dans lequel des
dents dépassent de 2,3 mm environ des rouleaux
de texturation.

Appareil selon ia revendication 4 ou 5, dans lequel
I'espace séparant les rouleaux opposés de textura-
tion est réglabte suivant I'épaisseur des nappes qui
varie, et un dispositif est de prétérence incorporé
afin qu'il ajuste automatiquement I'espace compris
entre les rouleaux opposés de texturation.

Appareil selon I'une queiconque des revendications
1 a 6, comprenant en outre un dispositif de rotation
manuelle des rouleaux d'avance, des rouleaux de
texturation et des rouleaux de combinaison afin
quune premiére exirémité des différentes couches
du matériau non texturé en nappe scit introduite de
la source continue & l'appareil de gaufrage et afin
que les couches avancent manuellement le long du
trajet de déptacement.

Appareil selon I'une quelconque des revendications
1 4 7, dans lequel le dispositif d'entrainement est
un moteur électrique, et un systdme & courroie et
poulie transmet le mouvement de rotation du
moteur aux rouleaux menés.

Appareil selon I'une quelconque des revendications
1 4 8, dans lequel les rouleaux de combinaison ont
une bande relativement étroite de raccordement de
bords qui empéche I'écrasement du matériau gau-
iré an nappe.

Appareil selon l'une quelcongue des revendications
1 a 9, dans lequel l'organe de coupe posséde des
lames opposées qui convergent sur les couches
gaufrées qui se recouvrent dans le matériau en
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nappe, depuis les cotés opposés du trajet de dépla-
cement.

Agpareil selon ['une quelconque des revendications
1 a 10, dans lequel l'appareil de gaufrage comporte
un chassis sur leque! sont montés e dispositif
d'entrainement, les rouleaux d'avance, les rouleaux
de texturation, les rouleaux de séparation et les
rouleaux de combinaison.
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