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Description

FIELD OF THE INVENTION

[0001] The present disclosure relates to methods and
apparatuses for manufacturing articles, and more partic-
ularly, to an improved transport roll and method for in-
creasing the rate of article transport, especially during a
folding operation.

BACKGROUND OF THE INVENTION

[0002] Disposable absorbent articles, such as diapers,
pull-on diapers, training pants, adult incontinence pads,
wipes, facial tissue, toilet tissue, napkins, paper towels
and the like are often manufactured and/or packaged on
a high-speed production line where individual articles
may move along a production path at a speed of hun-
dreds of meters per minute, and manufacturers of articles
are continually trying to increase manufacturing speed.
However, in order to increase the speed of a manufac-
turing process, larger, more powerful drive motors are
typically required to increase the operational speed of
the various components in the process. Such motors can
be costly and take up an undesirable amount of floor
space in the manufacturing facility.
[0003] In conventional manufacturing processes, it is
not uncommon for rolls, sometimes referred to as drums
or cylinders, to be used to transport articles from one
component or portion of the process to another (e.g.,
folding drums for bifolding an article).
[0004] International Application WO 2009/032995 A1
relates to a method which is provided for bifolding articles
on a high speed production line on which the articles are
moved along a predetermined path. The method includes
the use of a vacuum conveyor assembly to engage the
leading end portion of an article and transport it in the
machine direction, thereby potentially reducing the oc-
currence of undesirable misalignment of the article end
edges during a bifolding process.
[0005] International Application WO 2009/083788 A1
refers to blanks which are used in the manufacture of
nappies/diapers. The blanks are folded on a machine
comprising a first aspirating roller by which single blanks
are advanced in succession toward a second aspirating
roller. The transfer mechanism swings pendulum fash-
ion, moving in sympathy with the first roller when the lead-
ing half of the blank is taken up and detached from this
roller and in sympathy with the second roller once the
leading half of the blank has been released to this same
second roller.
[0006] European Patent Application EP 1726278 A1
describes a method and machine for folding and finishing
training pant diapers, whereby the diapers are formed
from respective flat blanks, each of which is fed to a con-
tinuously-rotating, suction-type first wheel, and is folded
into a U by clamping an intermediate portion of the blank
on the first wheel.

[0007] U.S. Patent Application US 2002/0103468 A1
is related to a rotation device which includes an endless
guide; and a plurality of moving sections that move while
being guided by the guide, wherein an interval between
the moving sections can be changed.
[0008] Known folding rolls and/or transport rolls typi-
cally have a substantially uniform, two-dimensional,
curved surface. An article such as a disposable diaper
disposed on the surface of a conventional roll is generally
considered to be in a so-called "flat-out" configuration on
the roll surface (i.e., no slack in the article which could
cause bunching, wrinkles, looseness, or the like). Thus,
the number of flat-out articles of a particular length that
can be accommodated by a roll may be directly deter-
mined by the circumference of the roll. For example, a
conventional folding drum having a circumference of 600
mm can accommodate no more than three articles having
a length of 200 mm each, assuming the articles do not
overlap one another. If the length of each article is in-
creased, for example to 220 mm, and the circumference
of the roll is unchanged, then only two articles can be
accommodated by the roll per revolution, assuming arti-
cles do not overlap. Reducing the size of the articles, for
example to 190 mm each, without changing the circum-
ference of the roll may permit the same number of article
to be processed, but in instances where the roll is
"pitched" (i.e., sized and timed such that the articles are
positioned on a particular portion of the roll) then it may
be necessary to replace the roll. While it is possible to
replace a roll, it may be expensive and time consuming.
Increasing the speed of the roll may increase the rate at
which articles are processed, but, as pointed out above,
it typically requires providing a larger motor, which may
not be desirable. In addition, if variable speed servo mo-
tors are used, increasing the size of the motor may in-
crease the inertia of the motor and potentially offset the
desired speed and/or acceleration benefits.
[0009] Accordingly, it would be desirable to provide a
process and apparatus for increasing the rate at which
articles may be transported on a roll without increasing
the size and/or rotational speed of the roll. It would also
be desirable to provide a process and apparatus for fold-
ing articles and providing substantially aligned end and/or
side edges on the folded articles without the use of a
mechanical holding means.

SUMMARY OF THE INVENTION

[0010] In some aspects, the present disclosure relates
to an apparatus for folding articles advancing in a ma-
chine direction wherein each article has a leading end
and a trailing end. In certain embodiments, the apparatus
comprises a rotatable roll comprising a roll surface and
an article disposed thereon. The roll surface may include
at least one protrusion and at least one pocket. The ap-
paratus may comprise a first vacuum conveyor including
a movable surface configured to receive at least a portion
of the leading end of the article from the rotating roll. The
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movable surface of the first vacuum conveyor may be
driven by a variable speed motor such that the movable
surface of the first vacuum conveyor travels at a first
speed when the leading end of the article is received by
the first vacuum conveyor and then slows down to a sec-
ond speed. The apparatus may comprise a second vac-
uum conveyor including a movable surface for engaging
the leading end of the article and applying a peel force
thereto such that at least a portion of the leading end of
the article is transferred from the first vacuum conveyor
to the second vacuum conveyor. The movable surface
of the second vacuum conveyor may be driven by a var-
iable speed motor such that after the movable surface of
the second vacuum conveyor receives the leading end
of the article from the first vacuum conveyor, the second
vacuum conveyor speeds up to the first speed while car-
rying the leading end of the article back to the rotating
roll, the second vacuum conveyor being configured to
transfer the leading end back to the rotating roll such that
the leading end and the trailing end are arranged in a
face-to-face relationship to form a folded article.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is a top, plan view of a disposable absorbent
article.
FIG. 2 is schematic side view of an embodiment of
the apparatus and method disclosed herein.
FIGS. 3A and 3B are cross-section views of an article
supported on a surface.
FIGS. 4 - 8 are schematic side views of an embod-
iment of the apparatus and method disclosed herein.
FIG. 9 is a schematic side view of an embodiment
of the apparatus disclosed herein.
FIG. 10 is a schematic view of an embodiment of the
apparatus and method disclosed herein.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0012] "Absorbent article" means a consumer product
whose primary function is to absorb and retain soils and
wastes, such as devices which are placed against or in
proximity to the body of the wearer to absorb and contain
the various exudates discharged from the body. Nonlim-
iting examples of absorbent articles include diapers,
training pants, pull-on pant-type diapers, refastenable
diapers or pant-type diapers, incontinence briefs and un-
dergarments, diaper holders and liners, feminine hygiene
garments such as panty liners, absorbent inserts, and
the like.
[0013] "Aligned" means an article in a bifold configu-
ration having an average CD accuracy and an MD accu-
racy of less than or equal to 3 mm, when measured ac-
cording to the Alignment Test described in copending

U.S. Publication. No. 2009/0098995, titled "System For
Bifolding An Absorbent Article," filed by Bums, et al.
[0014] "Bifold" means folding an article into two por-
tions. For example, bifolding a disposable diaper may be
accomplished by bringing the leading end and the trailing
end of the diaper together in a face-to-face configuration
on a production line as the article moves in the machine
direction of travel, such that the diaper is folded along a
fold line into two substantially equal portions. As used
herein, a "fold line" is the portion of an article about which
the article is folded. The fold line typically extends from
one side edge to the opposing side edge in the crotch
region and, in certain embodiments, may correspond to
the lateral centerline of the article. In certain embodi-
ments, the leading end edge and trailing end edge of an
article may be aligned after the article is folded.
[0015] "Diaper" or "taped diaper" mean disposable ab-
sorbent articles having an initial front waist region and
an initial back waist region that are not fastened, pre-
fastened, or connected to each other as packaged, prior
to being applied to the wearer. A taped diaper may be
folded about the lateral centerline with the interior of one
waist region in surface to surface contact with the interior
of the opposing waist region without fastening or joining
the waist regions together. Suitable taped diapers are
disclosed in various suitable configurations are disclosed
in U.S. Patent Nos. 5,167,897, 5,360,420, 5,599,335,
5,643,588, 5,674,216, 5,702,551, 5,968,025, 6,107,537,
6,118,041, 6,153,209, 6,410,129, 6,426,444, 6,586,652,
6,627,787, 6,617,016, 6,825,393, and 6,861,571.
[0016] "Disposable" means articles that are generally
not intended to be laundered or otherwise restored or
reused as absorbent articles (i.e., they are intended to
be discarded after a single use and may be recycled,
composted or otherwise discarded in an environmentally
compatible manner).
[0017] "Disposed" means an element(s) is formed
(joined and positioned) in a particular place or position
as a macro-unitary structure with other elements or as a
separate element joined to another element.
[0018] "Engage," when used in the context of transfer-
ring an article from one carrier to another or from a portion
of one carrier to another portion of the same carrier,
means coming into close proximity (e.g., < 10 cm, up to
and including physical contact) such that an engaging
force (e.g., suction) present at the surface of the carrier
can be applied to an article.
[0019] "Holding an article to the surface of a roll" and
variations thereof mean employing a holding force to one
or more portions of an article in order to join the article
at least temporarily to the surface of a roll such that the
article is inhibited from traveling in a direction substan-
tially orthogonal to the surface of the roll without reducing
or removing the holding force and/or employing a peel-
force. This definition is equally applicable to conveyors,
e.g., one or more of the conveyor assemblies described
herein.
[0020] "Joined" means configurations whereby an el-

3 4 



EP 2 593 063 B1

4

5

10

15

20

25

30

35

40

45

50

55

ement is directly secured to another element by affixing
the element directly to the other element and to config-
urations whereby an element is indirectly secured to an-
other element by affixing the element to intermediate
member(s) which in turn are affixed to the other element.
[0021] "Longitudinal" means a direction running sub-
stantially perpendicular from a waist edge to an opposing
waist edge of an absorbent article when the article is in
a flat out, uncontracted state, or from a waist edge to the
bottom of the crotch in a bifolded article. Directions within
45 degrees of the longitudinal direction are considered
to be "longitudinal." "Lateral" refers to a direction running
from a longitudinal edge to an opposing longitudinal edge
of an article and generally orthogonal to the longitudinal
direction. Directions within 45 degrees of the lateral di-
rection are considered to be "lateral."
[0022] "Machine direction" ("MD") means the direction
that is parallel to the direction of travel of an article or
article element as it is processed in the forming appara-
tus. In a folding process such as a bifolding process, it
may be possible to have more than one machine direction
when an article is undergoing simultaneous processes.
In other words, a manufacturing line may have an overall
machine direction, but an article may travel in directions
other than the overall machine direction as it passes
through various process along the manufacturing line.
For example, an article having a trailing end portion and
a leading end portion, each portion being attached to the
surface of a different roll and/or conveyor, may travel in
two different directions simultaneously. In this example,
both directions of travel may be considered the machine
direction. The "cross machine direction" or "cross direc-
tion" ("CD") refers to the direction perpendicular to the
machine direction and in the plane generally defined by
the article or article element.
[0023] "Mechanically coupled" means two or more
components that, directly or indirectly, act cooperatively
to form a mechanism. For example, an electric motor that
drives the motion of a gate is said to be mechanically
coupled to the gate. The mechanism of operation that
mechanically couples the component may be any one of
a number of commonly known couplers, including but not
limited to: having a shaft extending between the compo-
nents; a universal joint; a transmission; a linkage; a
sprocket and chain; a gear head on one of the compo-
nents; a gear box; a belt and pulley combination; a clutch
mechanism; a spring member; a slider; a pivot; or other
known forms of coupling two elements may also be con-
sidered mechanical coupling.
[0024] "Mechanically secured" means holding an ob-
ject in place by a mechanical means. For example, a web
of material or an absorbent article held to the outer sur-
face of a roll with clips is considered to be mechanically
secured. Conversely, holding a web of material or an
absorbent article to the surface of a roll with vacuum pres-
sure or centrifugal force is not an example of being me-
chanically secured.
[0025] "Peel force" means the force applied to an ob-

ject in a direction that is substantially perpendicular to
the plane of the surface on which the object rests. A force
applied in a direction within 45° of the perpendicular di-
rection may be considered a peel force.
[0026] "Training pant(s)" or "pant(s)" mean disposable
absorbent articles having a continuous perimeter waist
opening and continuous perimeter leg openings de-
signed for infant or adult wearers. A pant can be config-
ured with a continuous or closed waist opening and at
least one continuous, closed, leg opening prior to the
article being applied to the wearer. A pant can be pre-
formed by any suitable technique including, but not lim-
ited to, joining together portions of the article using any
refastenable and/or permanent closure member (e.g.,
seams, heat bonds, pressure welds, adhesives, cohe-
sive bonds, mechanical fasteners, etc.). A pant can be
preformed anywhere along the circumference of the ar-
ticle in the waist region (e.g., side fastened, front waist
fastened, rear waist fastened). Suitable examples of
pants in various configurations are disclosed in U.S. Pat-
ent Nos. 5,246,433; 5,569,234; 6,120,487; 6,120,489;
4,940,464; 5,092,861; 5,897,545; 5,957,908; and U.S.
Patent Publication No. 2003/0233082..
[0027] "Vacuum" and "vacuum pressure" mean a pres-
sure of less than 13000 Newtons per square meter.
[0028] For ease of understanding, portions of the fol-
lowing description may be exemplified in terms of a dis-
posable absorbent article. However, it is to be understood
that while one or more particular examples recited herein
may refer to a diaper or training pant, the present inven-
tion is not limited to such articles. The folding assembly
system described herein may, in fact, be practiced in any
situation where an article exhibiting the characteristics
described herein is required. Examples of other articles
include hard surface cleaning wipes or pads; pre-mois-
tened cloths; paper towels; dryer sheets and dry-cleaning
clothes; adult incontinence briefs and undergarments;
feminine hygiene garments such as panty liners, absorb-
ent inserts, and the like; toilet paper; tissue paper; per-
sonal cleaning wipes or clothes such as baby wipes or
facial wipes; packaging components and substrates
and/or containers for laundry detergent and coffee, which
may be produced in pellets or pouches and may be man-
ufactured in a converting or web process; or even discrete
products produced at high speed such as high-speed
bottling lines, cosmetics, razor blade cartridges, and dis-
posable consumer batteries.
[0029] FIG. 1 shows a partial cut-away view of a diaper
20 shown in a flat-out, uncontracted state (e.g., with no
elastic induced contraction). The diaper 20 may include
a body-faceable, liquid pervious topsheet 22 (i.e., faces
and/or contacts the body of a wearer when worn as in-
tended); a clothing-faceable, liquid impervious back-
sheet 24 joined with the topsheet 22 (i.e., faces and/or
contacts the clothing of a wearer when worn as intended);
an absorbent core 26 positioned between the topsheet
22 and the backsheet 24; side panels 28; and leg cuffs
32. The diaper 20 may further include an outer surface
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52 opposed to the inner surface 50, a first waist region
36, a second waist region 38 opposed to the first waist
region 36, and a crotch region 37 positioned between the
first waist region 36 and the second waist region 38. The
diaper 20 may also include longitudinal edges 54, a first
end edge 56A corresponding to the first waist region 36,
and an opposing second end edge 56B corresponding
to the second waist region 38. The diaper 20 may include
a longitudinal centerline 10 positioned midway between
the longitudinal side edges 54 and a lateral centerline 86
positioned midway between opposing end edges 56A
and 56B and orthogonal thereto. The end edges 56A and
56B may be substantially equal in width, as measured
from opposing longitudinal side edges 54 to the longitu-
dinal centerline 10, or length, as measured from opposing
end edges 56A and 56B to the lateral centerline 86, in
order to facilitate folding of the diaper 20, but need not
necessarily be so. According to the methods and appa-
ratuses disclosed herein, the diaper 20 may be folded
about the lateral centerline 86 such that the first waist
region 36 and the second waist region 38 are positioned
in a face-to-face relationship along the inner surface 50
(e.g., in a bifolded configuration). A folded diaper accord-
ing to certain embodiments may have the first end edge
56A and the second end edge 56B aligned. A folded dia-
per according to certain embodiments may have the lon-
gitudinal side edges 54 partially or entirely aligned (e.g.,
the longitudinal side edges 54 may be aligned only in
those areas that are visible to a consumer and/or are to
be permanently joined together).
[0030] FIG. 2 shows an exemplary embodiment of a
folding apparatus 200 that includes a folding drum 230,
a peel conveyor assembly 245, and a folding conveyor
assembly 270. In certain embodiments, the folding drum
230 may be configured as a commonly known vacuum
drum (i.e., drum that is configured to apply vacuum/suc-
tion at one or more portions of its surface). The surface
231 of the folding drum 230 is defined by an alternating
series of pockets 234 and protrusions 233. Some or all
of the pockets 234 and/or protrusions 233 may be extend
the full width of the surface 231 of the folding drum 230
in the CD, such that the profile of the folding drum 230
appears "gear-like." In certain embodiments, some or all
of the pockets 234 and/or protrusions 233 may extend
only partially across the folding drum 230 in the CD. The
protrusions 233 and/or pockets 234 may be configured
to hold the article 225 to the surface 231 of the folding
drum, for example, with vacuum. Suitable folding drums
230 for use herein may include any number of protrusions
233 and/or pockets 234, as desired. It is to be understood
that the terms protrusion 233 and pocket 234 are relative
terms, which are used to conveniently describe the
unique, contrasting surface features of the folding drum
230 disclosed herein. The protrusions 233 and pockets
234 may be uniformly sized such that all the pockets are
sized the same and/or all of the protrusions are sized the
same. Alternatively, some or all the protrusions and/or
pockets may be of different sizes. Suitable examples of

pockets sizes include a depth (i.e., the distance that the
pocket 234 extends away, orthogonally, from the outer-
most surface of a protrusion 233) of between 10 and 150
mm, 20 and 100 mm, 30 and 80 mm, or even 60 mm.
While not particularly limited, the pockets 234 may be
sized according the article and/or portion of the article to
be placed in the pocket. The protrusions 233 may define
the outermost portion 206 of the surface 231 and the
outer circumference 261 of the folding drum 230, as
shown in FIG. 9, while the pockets 234 define an inner-
most portion 207 of the surface 231 and an inner circum-
ference 262. The number of protrusions 233 and pockets
234 present on the folding drum 230 depends on the
number of articles to be accommodated by the folding
drum 230 (e.g., at least one pocket 234 and at least one
protrusion 233 may be required for each article to be
accommodated). The protrusions 233 and/or pockets
234 may have relatively uniform surfaces (e.g., smooth).
But in certain embodiments, some or all of the pockets
234 and/or protrusions 233 may include surface features
such as corrugations, fingers, channels, rough portions,
smooth portions, raised portions, lowered portions and
the like, for example, to aid in holding and/or transferring
an article 225 to and/or from the surface 231 of the folding
drum 230.
[0031] In certain embodiments (e.g., when the absorb-
ent article 225 is in the form of a disposable diaper or
pant), the absorbent article 225 (e.g., article 225a, 225b,
or 225c) may be transferred to the surface 231 of the
folding drum 230 such that the topsheet of the absorbent
article 225 is facing outward and the backsheet of the
absorbent article 225 is held against the surface 231 of
the folding drum 230. The absorbent article 225 may be
oriented in relation to a predetermined path to provide a
leading end portion 250 positioned downstream of a trail-
ing end portion 255. The leading end 250 of the article
225 may be transferred from the transfer apparatus 260
to a protrusion 233 on the folding drum 230. As the folding
drum 230 rotates, a protrusion 233 will become posi-
tioned proximate to the transfer apparatus 260 such that
the leading end 250 of the absorbent article 225 can be
transferred to the protrusion 233 (e.g., by applying a peel
force to the leading end 250). After the leading end 250
is transferred to the protrusion 233, a holding force (e.g.,
vacuum) may be applied to the leading end 250 to secure
it to the surface 231 of the folding drum 230. In certain
embodiments, one or more portions of the article 225
(e.g., the middle portion) may be mechanically secured
to the surface 231 of the folding drum 230, for example,
with movable bifold clamps such as those described in
copending U.S. Ser. Nos. 12/203,339 and 61/322,333.
As the folding drum 230 continues to rotate, the absorb-
ent article 225 continues to be transferred from the trans-
fer apparatus 260 to the folding drum 230 until the entire
absorbent article 225 is disposed on the folding drum
230. The absorbent article 225 may be disposed on the
folding drum 230 such that a first portion of the article
(e.g., the leading end portion250) is disposed on a first
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protrusion 233 ("leading protrusion"), the middle portion
of the absorbent article 225 is disposed in the pocket 234
adjacent the leading protrusion, and a third portion of the
disposable article (e.g., the trailing end portion 255) is
disposed on a second protrusion 233 ("trailing protru-
sion"). In certain embodiments, it may be desirable to
provide at least some slack in the article 225 to facilitate
transferring a portion of the article 225 (e.g., the middle
portion) to the pocket 234. For example, if an article is
transferred to the folding drum with no slack, as in a con-
ventional process (i.e., in an extended flat out configura-
tion), the article may be stretched over the pocket 234
like a cover, instead of being placed within the pocket
234. However, it is to be understood that, in certain em-
bodiments, a portion of an article in a flat-out configura-
tion may be placed in a pocket 234 by positioning the
transfer apparatus closer to the inner surface 207 of the
pocket 234 and/or providing sufficient vacuum at the in-
ner surface 207 of the pocket 234 to pull the article portion
into the pocket 234. Further, the holding force exerted
by the transfer apparatus 260 may be reduced, removed,
or even reversed (e.g., from negative pressure to positive
pressure) to facilitate placement of the article portion
within the pocket 234. Still further, a portion of the article
225 may be transferred to the pocket 234 mechanically,
for example, by using hooks; loops; pistons; clips;
clamps; fingers, pins; combinations of these and the like
or any other suitable mechanical transfer means known
in the art. Since the folding drum 230 typically rotates
continuously, a leading protrusion may include both the
leading end 250 of one article and the trailing end of an-
other article 225. Thus, it may be desirable to provide a
suitable space 236 between the leading edge 250 of a
first absorbent article 225a and the trailing edge 255 of
a second absorbent article 225b (e.g., between 1 and
200 mm apart; 2 and 100 mm; 5 and 80 mm; or even
between 10 and 50 mm) which are disposed on the same
protrusion 233, as shown in FIG. 2. In certain embodi-
ments, the transfer apparatus 260 may be configured to
provide suitable spacing between the articles 225. Ex-
amples of a suitable transfer apparatus may be found in
copending U.S. Ser. No. 61/364,626, titled Method and
Apparatus For Transferring Articles of Different Sizes,
filed July 15, 2010 by Yamamoto, et al., as P&G Docket
No. 11805P or U.S. Patent No. 6,705,453 to Blumenthal,
et al., on March 16, 2004.
[0032] After the article 225 is transferred to the folding
drum 230, the leading end 250 of the article 225, which
is disposed on a protrusion 233, may be carried toward
the peel conveyor assembly 245 at a first speed V1. The
peel conveyor assembly 245 may include a vacuum con-
veyor 245 with a movable surface 232. The folding drum
230 and the peel conveyor assembly 245 may be posi-
tioned to provide a suitable distance between the surface
231 of the folding drum 230 and the movable surface 232
of the peel conveyor assembly 245 such that an article
225 disposed on the surface 231 of the folding drum 230
can pass by the peel conveyor surface 232 with little or

no resistance. For example, as the trailing end 255 of the
article 225 approaches the peel conveyor assembly 245,
the trailing end 255 may pass by without contacting the
movable surface 232 or even come into contact with the
movable surface 232, as long as the contact does not
substantially impede the advancement of the absorbent
article 225 in the MD. In certain embodiments, the peel
conveyor assembly 245 may be configured to peel or
remove at least a portion of the leading end 250 of the
absorbent article 225 from the outer surface 231 of the
folding drum 230 at the first speed V1 (i.e., the speed at
which the leading end 250 is travelling) and slow the lead-
ing end 250 to a second speed V2 (i.e., V2<V1).
[0033] The peel conveyor assembly 245 may transfer
the leading end 250 to the folding conveyor assembly
270 at the second speed V2. In certain embodiments, the
speed and/or direction of the folding conveyor 270 may
be adjusted to match the speed and/or direction of the
peel conveyor 245 when the leading end 250 is trans-
ferred. For example, the movable surface 280 of the fold-
ing conveyor assembly 270 may be travelling in the same
direction (i.e., away from the folding drum 230) and at
substantially the same speed (e.g., within 1%, 2%, 3%,
4%, or even 5%) as the movable surface 232 of the peel
conveyor assembly 245. In this example, after the leading
end 250 is transferred to the folding conveyor assembly
270, the direction and/or speed of the movable surface
280 of the folding conveyor 270 may be changed such
that the leading end 250 is carried back toward the folding
drum at the first speed V1. The folding conveyor assembly
270 may include a vacuum conveyor 270 with a movable
surface 280. The folding drum 230 and the folding con-
veyor assembly 270 may be positioned to provide a suit-
able distance between the surface 231 of the folding drum
230 and the movable surface 280 of the folding conveyor
assembly 270 such that an article 225 disposed on the
surface 231 of the folding drum 230 can pass by the fold-
ing conveyor surface 280 with little or no resistance. The
folding conveyor assembly 270 may accelerate the lead-
ing end 250 back to the first speed V1 and transfer the
leading end 250 back to the folding drum 230. In this way,
the leading end 250 and the trailing end 255 may be
traveling at substantially the same speed when the two
portions 250, 255 are brought together in a face-to-face
relationship to provide a folded article 225c. The folded
article 225c may then be subjected to one or more addi-
tional, optional processes such as a commonly known
process for permanently and/or refastenably joining the
front and back side panels of the article 225 to one an-
other to form a disposable pant or a pre-fastened dispos-
able pant. Exemplary methods for seaming, inspecting,
and tucking an article to form a pre-fastened pant are
disclosed in U.S. 6,888,143, issued to Vogt, et al.
[0034] By providing a folding drum 230 with pockets
234, a portion of the absorbent article 225 (e.g., the mid-
dle portion) may be desirably positioned in the pocket
234, thereby reducing the distance between the leading
end edge 256 and the trailing end edge 254 and effec-
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tively reducing the length of the article 250. FIGS. 3A and
3B illustrate how placing a portion of an article in a pocket
may reduce the overall length of the article being sup-
ported on a surface. Thus, the length of an article can be
adjusted to match the pitch of the drum, which may elim-
inate the need to replace the drum when manufacturing
articles of different lengths. FIG. 3A shows an article 725
disposed on a flat surface 770. The article 725 has a
length L1, which is disposed entirely on the flat surface
770. FIG. 3B shows the article 725 of FIG. 3A disposed
on a surface that includes a pocket 734 having a depth
710. As can be seen in FIG. 3B, part of the article 725 is
disposed on an outer surface portion 772 and part of the
article 725 is disposed in the pocket 734 on the inner
surface portion 771. Thus, the length L2 of the article 725
disposed on the outer surface 772 shown in FIG. 3B is
less than the length L1 of the article disposed on the sur-
face 700 shown in FIG. 3A, by up to two times the depth
710 of the pocket 734 or more. For example, if the pocket
has a depth of 60 mm, the length L2 of the article 725
supported on the outer surface 772 may be approximate-
ly 120 mm less than the length L1 of the article disposed
on the flat surface 770.
[0035] FIG. 4 shows an exemplary embodiment of a
folding system 300 that includes a rotatable folding drum
330, a peel conveyor assembly 345 and a folding con-
veyor assembly 370. The folding drum 330 may be con-
figured as one or more of the folding drums described
herein, having a surface 331 for carrying an article 325.
The peel conveyor assembly 345 may include a first peel
conveyor 345a and a second peel conveyor 345b, and
each peel conveyor 345a, 345b may include a movable
surface 332a, 332b. For example, the first and/or second
movable surface 332a, 332b of the peel conveyor as-
sembly 345 may include a movable foraminous conveyor
belt configured in an endless loop. In certain embodi-
ments, the first peel conveyor movable surface 332a may
move at a single speed, while the second peel conveyor
movable surface 332b may be configured to travel at the
same speed as the first movable surface 332a and at
one or more slower second speeds, including a speed
of zero. In other embodiments, the first and second peel
conveyor movable surfaces 332a, 332b may both be con-
figured to move at two or more speeds. In certain em-
bodiments, the first and second peel conveyors 345a,
345b may share one or more common elements such
as, for example, a shaft 587. Shaft 587 may be coupled
to, e.g., a constant or variable speed motor and config-
ured to drive the endless belt 332b of the second peel
conveyor 345b at one or more speeds. The shaft 587
may also include one or more free-spinning rollers or
pulley-like elements that enable the shaft 587 to simul-
taneously operate as an idler roll for the endless belt 332a
of the first peel conveyor 345a. By sharing shaft 587, the
first and second peel conveyors 332a and 332b may be
configured to overlap at one end in the machine direction,
and thereby facilitate transfer of an article from the first
peel conveyor 345a to the second peel conveyor 345b.

While the first and second conveyors 345a, 345b in the
foregoing example may share a common element, it is
to be understood that the first and second conveyors
345a, 345b may also be configured as discrete compo-
nents.
[0036] The folding conveyor assembly 370 may in-
clude a first folding conveyor 370a and a second folding
conveyor 370b. The first and second folding conveyor
370a, 370b may each include a movable surface 380a,
380b for receiving an article from the peel roll assembly
245 and securely carrying it back toward the folding drum
330. In certain embodiments, the first and second folding
conveyors 370a, 370b may share one or more common
elements such as, for example, a shaft 687. Shaft 687
may be coupled to, e.g., a variable speed drive motor
and configured to drive the endless belt 380a of the first
folding conveyor 370a at one or more speeds. The shaft
687 may also include one or more free-spinning rollers
or pulley-like elements that enable the shaft 687 to si-
multaneously operate as an idler roll for the endless belt
380b of the second folding conveyor 370b. The second
folding conveyor 370b may be driven by, e.g., a constant
speed motor that drives the second folding conveyor belt
380b at, e.g., the surface speed of the folding drum 330,
through a mechanical coupling. By sharing shaft 687, the
first and second folding conveyor belts 380a, 380b may
be configured to overlap at one end in the machine di-
rection, and thereby facilitate transfer of an article from
the first folding conveyor 370a to the second folding con-
veyor 370b. While the first and second folding conveyors
370a, 370b may share a common element, it is to be
understood that the first and second folding conveyors
370a, 370b may also be configured as discrete compo-
nents. It is also to be appreciated that, in certain embod-
iments, the second conveyor 370b may be configured as
a variable speed conveyor.
[0037] Referring to FIGS. 4 - 8, an exemplary process
for folding an article with the folding system 300 is de-
scribed. As shown in FIG. 4, the folding drum 330 rotates
to position the leading end 350 of the article 325 proxi-
mate the peel conveyor assembly 345 at speed V1. Thus,
in certain embodiments, it may be desirable to configure
the movable surface 332a of the first peel conveyor 345a
to travel at or approximately speed V1, e.g., within 0.5%,
0.2%, 0.1%, or even identical to the surface speed of the
folding drum 330.
[0038] As the leading end 350 of the article 325 ap-
proaches the peel conveyor assembly 345, at least a
portion of the leading end 350 may be transferred and
secured to the movable surface 332a of the first peel
conveyor 345a, as shown in FIG. 5. Any force exerted
by the folding drum 330 on the leading end 350 (e.g.,
suction/vacuum/mechanical) may be simultaneously or
sequentially removed or reduced as the leading end 350
is peeled from the folding drum 330. After receiving the
leading end 350 of the absorbent article 325 from the
folding drum 330, the first peel conveyor 345a transports
the leading end 350 towards the movable surface 332b
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of the second peel conveyor 345b and transfers it thereto.
At the time of transfer, the speed of the second peel con-
veyor 345b may substantially match the speed of the first
peel conveyor 345a (e.g., speed V1). But after at least a
portion of the leading end 350 has been transferred to
the second peel conveyor 345b, the speed of the second
peel conveyor 345b may be decreased to a second slow-
er speed V2, in preparation for transferring the leading
end 350 of the article 325 to the folding conveyor assem-
bly 370.
[0039] Once the leading end 350 reaches a particular
portion of the peel conveyor assembly 345 (e.g., at or
near the end of the second peel conveyor 345b) and/or
reaches a desired speed (e.g., V2), the leading end 350
may be transferred to the folding conveyor assembly 370.
In preparation for the transfer, the first folding conveyor
surface 380a and/or the second peel conveyor surface
332b may be slowed or even temporarily stopped prior
to, during, and/or after engagement of the leading end
350 by the first folding conveyor surface 380a. In certain
embodiments, the direction in which the movable surfac-
es 332b, 380a of the second and/or third vacuum con-
veyors 345b, 370a are travelling may be changed such
that the movable surfaces 332b, 380a are travelling in
the same direction at substantially the same speed when
the leading end 350 is transferred. Upon engaging the
leading end 350, the folding conveyor assembly 370 may
be configured to apply sufficient peel force (e.g., suction)
to the leading end 350 to overcome the holding force of
the peel conveyor assembly 345. In certain embodi-
ments, it may be desirable to reduce or remove the hold-
ing force exerted by the peel conveyor assembly 345 on
the absorbent article 325 or portions thereof when the
absorbent article 325 reaches a desired position or when
the folding conveyor assembly 370 engages the leading
end 350.
[0040] In some instances, the first folding conveyor
surface 380a may be traveling in a direction and/or speed
that are different from the second peel conveyor surface
332b. Thus, in order to reduce the possibility of such pre-
mature engagement or contact of the first folding con-
veyor 370a with the second peel conveyor 332b and/or
leading end 350, a suitable distance or gap may be pro-
vided between the second peel conveyor surface 332b
and the first folding conveyor surface 380a. In certain
embodiments, one or both of the movable surfaces 380a,
380b of the folding conveyor assembly 380 may be repo-
sitionable relative to the peel conveyor assembly 345
and/or folding drum 330 via a positioning mechanism me-
chanically coupled to the folding conveyor assembly 370.
Similarly, in certain embodiments, one or both of the mov-
able surfaces 332a, 332b of the peel conveyor assembly
345 may be repositionable relative to the folding convey-
or assembly 370 and/or folding drum 330 via a positioning
mechanism mechanically coupled to the peel conveyor
assembly 345. A suitable positioning mechanism may be
configured to automatically vary the distance between
the first movable surface 380a of the folding conveyor

assembly 370 and the second movable surface 332b of
the peel conveyor assembly 345 in a continuous or in-
termittent fashion. Such positioning mechanisms may in-
clude for example, one or more cams, pistons, gears,
pulleys, and the like. The positioning mechanism may be
configured to suitably position the first folding conveyor
370a to engage the leading end 350 during the "upstroke"
(i.e., when the movable surface 380a of the first vacuum
conveyor 370a is being moved closer to the movable
surface 332b of the second conveyor 345b) and to pro-
vide a suitable gap between the vacuum conveyor 380
and the peel conveyor 345 during the "downstroke" (i.e.,
when the movable surface 380a of the first vacuum con-
veyor 370a is being moved away from the movable sur-
face 332b of the second conveyor 345b), as suitably ex-
emplified in copending U.S. Ser. No. 61/322,333. Addi-
tionally or alternatively, the position of the movable sur-
face 332b of the second conveyor 345b may be moved
relative to the movable surface 380a of the first conveyor
370a. The positioning mechanism may have any suitable
stroke length desired, for example, a stroke length of
greater than 1 mm, between 1 mm and 20 cm, 1 mm and
20 mm, 1 mm and 10 mm, or even 1 mm and 5 mm,
which provide a gap distances that is at least greater than
the thickness of the absorbent article 325, for example,
greater than 1mm, between 1 mm and 20 cm, or even
between 1 nun and 20 mm. One particular example for
providing a gap includes using a cam with a 3 mm stroke
length to continuously varying the position of the first fold-
ing conveyor surface 380a relative to the second peel
conveyor surface 332b. In certain embodiments, it may
be desirable to vary or hold constant the distance be-
tween the surface 331 of the folding drum 330 and one
or more of the movable conveyor surfaces 332a, 332b,
380a, 380b. In certain embodiments, the movement of
the first folding conveyor 370a may pause at a particular
position during the bifold process, for example, at the
"top of the upstroke" (i.e., when the distance between
the first folding conveyor surface 380a and the second
peel conveyor surface 332b is at a minimum), the "bottom
of the downstroke" (i.e., when the distance between the
first folding conveyor surface 380a and the second peel
conveyor surface 332b is at a maximum), and/or upon
engaging the leading end 350. In a particularly suitable
embodiment, the first folding conveyor 370a may pause
at the top of the upstroke with simultaneously engaging
the leading end 350.
[0041] As shown in FIG. 6, once the leading end 350
has been transferred to the folding conveyor assembly
370, the folding conveyor assembly 370 is sped up to the
first speed V1 and carries the leading end 350 back to-
wards the folding drum 330 to be placed in a face-to-face
relationship with the trailing end portion 355. For exam-
ple, the leading end 350 may be received by the movable
surface 380a of the first folding conveyor 370a at the
second speed V2 and sped up to speed V1. The leading
end 350 is then be transferred to the moving surface 380b
of the second folding conveyor 270b, which is moving at
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the first speed V1 toward the folding drum 330, as shown
in FIG. 7. As shown in FIG. 8, the leading end 350 is
transferred from the second folding conveyor 380b back
to the folding drum 330 to provide a bifolded article 326,
which can then be subjected to additional, optional proc-
ess such as adhesive and/or high pressure bonding or
pre-fastening, for example, to form a pant product.
[0042] In certain embodiments, the first and second
movable surfaces 380a and 380b of the folding conveyor
assembly 370 may each be driven by a variable speed
motor. In such an embodiment, after engaging the lead-
ing end 350, the movable surface 380a of the first bifold
conveyor 370a may be sped up to a third speed V3 that
is faster than the second speed V2 but slower than the
first speed V1 (i.e., the speed at which the trailing end
355 of the article is travelling). Continuing with this ex-
ample, the second bifold conveyor 370b may accelerate
the leading end 350 from the third speed V3 to the first
speed V1. In this way, the leading end 350 and the trailing
end 355 may be traveling at substantially the same speed
when the two portions 350, 355 are brought together in
a face-to-face relationship.
[0043] FIG. 10 shows an exemplary embodiment of a
folding system 400 that includes a rotatable folding drum
430, a peel assembly 445 and a folding assembly 470.
The folding drum 430 includes a surface 431 defined by
alternating pockets 434 and protrusions 433. An article
may be fed to the folding system 400 via a transfer ap-
paratus 460 such as one or more of the transfer appara-
tuses described herein. The article may be carried
around the surface 43 1 of the folding drum 430 toward
the peel assembly 445 and the folding assembly 470 as
the folding drum 430 rotates. The peel assembly 445 and
folding assembly 470 may each be configured to include
a single vacuum conveyor belt, two or more vacuum con-
veyor belts, or a roll with one or more moving heads. As
shown in FIG. 10, the peel assembly 445 includes a roll
with a moving head 445a. The folding system 400 shown
in FIG. 10 also includes a folding assembly 470 that in-
cludes a first and second folding conveyor 470a, 470b.
The first folding conveyor 470a may be configured to re-
ceive the leading end portion of a disposable absorbent
article from the peel assembly 445 and transport it to the
second folding conveyor, as described above. The first
and second folding conveyors 470a, 470b may share a
common element such as shaft 487 to facilitate transfer
of an article or article portion. The second folding con-
veyor 470b receives the article portion and transports it
toward the folding drum 430. As the folding drum 430
rotates, the leading and trailing end of an article disposed
on the drum surface 431 are brought together in a face-
to-face relationship to form a folded article 426. As shown
in FIG. 10, the movable surface 480b of the second fold-
ing conveyor 470b may be extended to transport the fold-
ed article 426 to one or more downstream process such
as a seaming process 490. As the folded article 426 ad-
vances in the MD, it may be disposed between the mov-
able surface 480b of the second folding conveyor 470b

and the surface 431 of the folding drum 430. In this way,
the folded article 426 and/or article components may be
less likely to become undesirably repositioned prior to
reaching the seaming station 490. The second folding
conveyor 470b may include one or more idler rolls 482
to help control the tension in the extended belt 480b, and
may be driven by one or more constant or variable speed
drive motors 487.

Claims

1. An apparatus (200) for folding articles (225c) ad-
vancing in a machine direction wherein each article
(225) has a leading end (250) and a trailing end
(255), the apparatus (200) comprising:

a rotatable roll (230) comprising a roll surface
(231) and an article (225) disposed thereon,
characterized in that the roll surface (231) in-
cluding at least one protrusion (233) and at least
one pocket (234);
a first vacuum conveyor (245) including a mov-
able surface (232) configured to receive at least
a portion of the leading end (250) of the article
(225) from the rotating roll (230), the movable
surface (232) of the first vacuum conveyor (245)
being driven by a variable speed motor such that
the movable surface (232) of the first vacuum
conveyor (245) travels at a first speed when the
leading end (250) of the article (225) is received
by the first vacuum conveyor (245) and then
slows down to a second speed; and
a second vacuum conveyor (270) including a
movable surface (280) for engaging the leading
end (250) of the article (225) and applying a peel
force thereto such that at least a portion of the
leading end (250) of the article (225) is trans-
ferred from the first vacuum conveyor (245) to
the second vacuum conveyor (270), the mova-
ble surface (280) of the second vacuum convey-
or (270) being driven by a variable speed motor
such that after the movable surface (280) of the
second vacuum conveyor (270) receives the
leading end (250) of the article (225) from the
movable surface (280) of the second vacuum
conveyor (270) speeds up to the first speed
while carrying the leading end (250) of the article
(225) back to the rotating roll (230), the second
vacuum conveyor (270) being configured to
transfer the leading end (250) back to the rotat-
ing roll (230) such that the leading end (250) and
the trailing end (255) are arranged in a face-to-
face relationship to form a folded article (225c).

2. The apparatus (200) of claim 1, wherein at least a
portion of the leading end (250) of the article (225)
is disposed on a protrusion (233) and is travelling at
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the first speed.

3. The apparatus (200) of claim 1 or claim 2, further
comprising a positioning mechanism mechanically
coupled to the movable surface (280) of the second
conveyor (270) such that a distance between the
movable surface (280) of the second conveyor (270)
and the movable surface (232) of the first conveyor
(245) can be varied.

4. The apparatus (200) of claim 3, wherein the distance
between the movable surface (280) of the second
conveyor (270) and the movable surface (232 )of the
first conveyor (245) is varied between 1 mm and 20
cm.

5. The apparatus (200) of claim 3 or claim 4, wherein
the positioning mechanism comprises a cam for con-
tinuously varying the distance between the movable
surface (280) of the second conveyor (270) and the
movable surface (232) of the first conveyor (245).

6. The apparatus (200) of any of claims 3 to 5, wherein
the positioning mechanism positions the movable
surface (280) of the second conveyor (270) such that
it comprises an upstroke and a downstroke, and the
second conveyor (270) engages the leading end
(250) on the upstroke.

7. The apparatus (200) of any of the preceding claims,
wherein the article (225) includes a middle portion
of the article (225) disposed between the leading end
(250) and the trailing end (255) and at least a portion
of the middle portion is disposed within a pocket
(234).

8. The apparatus (200) of any of the preceding claims,
wherein the folded article (225c) is a bifolded article
(326).

9. The apparatus (200) of any of the preceding claims,
wherein vacuum is present at the surface (231) of
the roll (230) which is sufficient to hold at least a
portion of the article (225) to the surface (231) of the
roll (230) when the roll (230) rotates.

10. The apparatus (200) of any of the preceding claims,
wherein the article (225) is a disposable absorbent
article comprising a first waist region (36) and an
opposing second waist region(38), and wherein at
least one of the first and second waist regions (36,
38) include one or more side panels (28).

11. The apparatus (200) of any of the preceding claims,
wherein vacuum is present at the movable surface
(232) of the first vacuum conveyor (245) such that a
peel force is applied to the first portion of the article
(225) when the first portion is proximate to the mov-

able surface (232) of the first vacuum conveyor (245)
to transfer the first portion from the surface (231) of
the roll (230) to the movable surface (232) of the first
conveyor (245).

12. The apparatus (200) of claim 9, wherein the vacuum
pressure at the surface (231) of the roll (230) is re-
moved when the leading end (250) is transferred to
the movable surface (232) of the first conveyor (245).

13. The apparatus (200) of any of the preceding claims,
wherein the article (225) is a disposable absorbent
article comprising a body-faceable topsheet (22) and
a clothing faceable backsheet (24), and the back-
sheet (24) is disposed on the surface (231) of the
roll (230).

Patentansprüche

1. Apparat (200) zum Falten von Artikeln (225c), die in
Maschinenlaufrichtung vorwärtsbewegt werden,
wobei jeder Artikel (225) ein Vorderende (250) und
ein Hinterende (255) aufweist, wobei der Apparat
(200) Folgendes umfasst:

eine drehbare Walze (230), die eine Walzfläche
(231) und einen darauf angeordneten Artikel
(225) umfasst, dadurch gekennzeichnet,
dass die Walzfläche (231) mindestens einen
Vorsprung (233) und mindestens eine Vertie-
fung (234) aufweist;
eine erste Vakuum-Fördervorrichtung (245), die
eine bewegliche Fläche (232) beinhaltet, die so
konzipiert wurde, dass sie mindestens einen
Teil des Vorderendes (250) des Artikels (225)
von der drehbaren Walze (230) aufnimmt, wobei
die bewegliche Fläche (232) der ersten Vaku-
um-Fördervorrichtung (245) durch einen dreh-
zahlgeregelten Motor so angetrieben wird, dass
sich die bewegliche Fläche (232) der ersten Va-
kuum-Fördervorrichtung (245) mit einer ersten
Geschwindigkeit bewegt, wenn das Vorderende
(250) des Artikels (225) durch die erste Vakuum-
Fördervorrichtung (245) aufgenommen wird,
und anschließend auf eine zweite Geschwindig-
keit verlangsamt; und
eine zweite Vakuum-Fördervorrichtung (270)
mit einer beweglichen Fläche (280) zum Ergrei-
fen des Vorderendes (250) des Artikels (225)
und das Anwenden einer Schälkraft darauf, so
dass mindestens ein Teil des Vorderendes
(250) des Artikels (225) von der ersten Vakuum-
Fördervorrichtung (245) zur zweiten Vakuum-
Fördervorrichtung (270) überführt wird, wobei
die bewegliche Fläche (280) der zweiten Vaku-
um-Fördervorrichtung (270) so durch einen
drehzahlgeregelter Motor angetrieben wird,
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dass, nachdem die bewegliche Fläche (280) der
zweiten Vakuum-Fördervorrichtung (270) das
Vorderende (250) des Artikels (225) von der be-
weglichen Fläche (280) der zweiten Vakuum-
Fördervorrichtung (270) empfängt, sie auf die
erste Geschwindigkeit beschleunigt und gleich-
zeitig das Vorderende (250) das Artikels (225)
zurück zur Drehwalze (230) führt, wobei die
zweite Vakuum-Fördervorrichtung (270) so kon-
zipiert ist, dass das Vorderende (250) zurück
zur Drehwalze (230) überführt wird, so dass das
Vorderende (250) und das Hinterende (255) in
einander zugewandter Beziehung angeordnet
sind, um einen gefalteten Artikel (225c) zu bil-
den.

2. Apparat (200) nach Anspruch 1, wobei mindestens
ein Teil des Vorderendes (250) des Artikels (225)
auf einem Vorsprung (233) angeordnet ist und mit
der ersten Geschwindigkeit bewegt wird.

3. Apparat (200) nach Anspruch 1 oder Anspruch 2,
der ferner einen Positioniermechanismus umfasst,
der mechanisch an die bewegliche Fläche (280) der
zweiten Fördervorrichtung (270) gekoppelt ist, so
dass ein Abstand zwischen der beweglichen Fläche
(280) der zweiten Fördervorrichtung (270) und der
beweglichen Fläche (232) der ersten Fördervorrich-
tung (245) variiert werden kann.

4. Apparat (200) nach Anspruch 3, wobei der Abstand
zwischen der beweglichen Fläche (280) der zweiten
Fördervorrichtung (270) und der beweglichen Flä-
che (232) der ersten Fördervorrichtung (245) zwi-
schen 1 mm bis 20 cm variiert.

5. Apparat (200) nach Anspruch 3 oder Anspruch 4,
wobei der Positioniermechanismus eine Nocke um-
fasst, um den Abstand zwischen der beweglichen
Fläche (280) der zweiten Fördervorrichtung (270)
und der beweglichen Fläche (232) der ersten För-
dervorrichtung (245) durchgängig zu variieren.

6. Apparat (200) nach einem der Ansprüche 3 bis 5,
wobei der Positioniermechanismus die bewegliche
Fläche (280) der zweiten Fördervorrichtung (270) so
positioniert, dass sie einen Aufwärtshub und einen
Abwärtshub umfasst, und wobei während des Auf-
wärtshubes die zweite Fördervorrichtung (270) in
das Vorderende (250) eingreift.

7. Apparat (200) nach einem der vorstehenden An-
sprüche, wobei der Artikel (225) einen Mittelab-
schnitt des Artikels (225) aufweist, der zwischen dem
Vorderende (250) und dem Hinterende (255) ange-
ordnet ist und wobei mindestens ein Teil des Mittel-
abschnitts in einer Vertiefung (234) angeordnet ist.

8. Apparat (200) nach einem der vorstehenden An-
sprüche, wobei der gefaltete Artikel (225c) ein zwei-
fach gefalteter Artikel (326) ist.

9. Apparat (200) nach einem der vorstehenden An-
sprüche, wobei an der Fläche (231) der Walze (230)
ein Vakuum anliegt, das ausreicht, um mindestens
einen Teil des Artikels (225) an der Fläche (231) der
Walze (230) zu halten, wenn sich die Walze (230)
dreht.

10. Apparat (200) nach einem der vorstehenden An-
sprüche, wobei der Artikel (225) ein Einweg-Absorp-
tionsartikel ist, der einen ersten Taillenbereich (36)
und einen entgegengesetzt liegenden zweiten Tail-
lenbereich (38) umfasst und wobei mindestens einer
der ersten bzw. zweiten Taillenbereiche (36, 38) ein
oder mehrere Seitenfelder (28) aufweist.

11. Apparat (200) nach einem der vorstehenden An-
sprüche, wobei an der beweglichen Fläche (232) der
ersten Vakuum-Fördervorrichtung (245) ein Vaku-
um derart anliegt, dass auf den ersten Teil des Arti-
kels (225) eine Schälkraft einwirkt, wenn sich der
erste Teil nahe der beweglichen Fläche (232) der
ersten Vakuum-Fördervorrichtung (245) befindet,
um den ersten Teil von der Fläche (231) der Walze
(230) auf die bewegliche Fläche (232) der ersten
Fördervorrichtung (245) zu überführen.

12. Apparat (200) nach Anspruch 9, wobei der Vakuum-
druck an der Fläche (231) der Walze (230) wegfällt,
wenn das Vorderende (250) auf die bewegliche Flä-
che (232) der ersten Fördervorrichtung (245) über-
führt wird.

13. Apparat (200) nach einem der vorstehenden An-
sprüche, wobei der Artikel (225) ein Einweg-Absorp-
tionsartikel ist, der eine körperzuwendbare Ober-
schicht (22) und eine bekleidungszuwendbare Un-
terschicht (24) umfasst, und bei dem die Unter-
schicht (24) auf der Fläche (231) der Walze (230)
angeordnet ist.

Revendications

1. Appareil (200) pour plier des articles (225c) avançant
dans une direction de machine, dans lequel chaque
article (225) a une extrémité avant (250) et une ex-
trémité arrière (255), l’appareil (200) comprenant :

un rouleau rotatif (230) comprenant une surface
de rouleau (231) et un article (225) disposé des-
sus, caractérisé en ce que la surface de rou-
leau (231) inclut au moins une partie saillante
(233) et au moins une poche (234) ;
un premier transporteur sous vide (245) incluant

19 20 



EP 2 593 063 B1

12

5

10

15

20

25

30

35

40

45

50

55

une surface mobile (232) configurée pour rece-
voir au moins une partie de l’extrémité avant
(250) de l’article (225) à partir du rouleau rotatif
(230), la surface mobile (232) du premier trans-
porteur sous vide (245) étant entraînée par un
moteur à vitesse variable de telle sorte que la
surface mobile (232) du premier transporteur
sous vide (245) se déplace à une première vi-
tesse lorsque l’extrémité avant (250) de l’article
(225) est reçue par le premier transporteur sous
vide (245) puis ralentit à une deuxième vitesse ;
et
un deuxième transporteur sous vide (270) in-
cluant une surface mobile (280) pour venir en
prise avec l’extrémité avant (250) de l’article
(225) et appliquer une force de pelage à celui-
ci de telle sorte qu’au moins une partie de l’ex-
trémité avant (250) de l’article (225) est transfé-
rée du premier transporteur sous vide (245) au
deuxième transporteur sous vide (270), la sur-
face mobile (280) du deuxième transporteur
sous vide (270) étant entraînée par un moteur
à vitesse variable de telle sorte qu’après que la
surface mobile (280) du deuxième transporteur
sous vide (270) reçoit l’extrémité avant (250) de
l’article (225) de la surface mobile (280) du
deuxième transporteur sous vide (270) accélère
jusqu’à la première vitesse tout en ramenant
l’extrémité avant (250) de l’article (225) au rou-
leau rotatif (230), le deuxième transporteur sous
vide (270) étant configuré pour retransférer l’ex-
trémité avant (250) vers le rouleau rotatif (230)
de telle sorte que l’extrémité avant (250) et l’ex-
trémité arrière (255) sont arrangées dans une
relation face à face de façon à former un article
plié (225c).

2. Appareil (200) selon la revendication 1, dans lequel
au moins une partie de l’extrémité avant (250) de
l’article (225) est disposée sur une partie saillante
(233) et se déplace à la première vitesse.

3. Appareil (200) selon la revendication 1 ou la reven-
dication 2, comprenant en outre un mécanisme de
positionnement couplé mécaniquement à la surface
mobile (280) du deuxième transporteur (270) de telle
sorte que la distance entre la surface mobile (280)
du deuxième transporteur (270) et la surface mobile
(232) du premier transporteur (245) peut être variée.

4. Appareil (200) selon la revendication 3, dans lequel
la distance entre la surface mobile (280) du deuxiè-
me transporteur (270) et la surface mobile (232) du
premier transporteur (245) est variée entre 1 mm et
20 cm.

5. Appareil (200) selon la revendication 3 ou la reven-
dication 4, dans lequel le mécanisme de positionne-

ment comprend une came pour faire varier en con-
tinu la distance entre la surface mobile (280) du
deuxième transporteur (270) et la surface mobile
(232) du premier transporteur (245).

6. Appareil (200) selon l’une quelconque des revendi-
cations 3 à 5, dans lequel le mécanisme de position-
nement positionne la surface mobile (280) du
deuxième transporteur (270) de telle sorte qu’il com-
prend une course ascendante et une course des-
cendante, et le deuxième transporteur (270) vient en
prise avec l’extrémité avant (250) sur la course as-
cendante.

7. Appareil (200) selon l’une quelconque des revendi-
cations précédentes, dans lequel l’article (225) inclut
une partie du milieu de l’article (225) disposée entre
l’extrémité avant (250) et l’extrémité arrière (255) et
au moins une partie de la partie du milieu est dispo-
sée au sein d’une poche (234)

8. Appareil (200) selon l’une quelconque des revendi-
cations précédentes, dans lequel l’article plié (225c)
est un article à double pli (326).

9. Appareil (200) selon l’une quelconque des revendi-
cations précédentes, dans lequel un vide est présent
à la surface (231) du rouleau (230) lequel est suffi-
sant pour maintenir au moins une partie de l’article
(225) à la surface (231) du rouleau (230) lorsque le
rouleau (230) tourne.

10. Appareil (200) selon l’une quelconque des revendi-
cations précédentes, dans lequel l’article (225) est
un article absorbant jetable comprenant une premiè-
re région de ceinture (36) et une deuxième région
de ceinture opposée (38), et dans lequel au moins
l’une des première et deuxième régions de ceinture
(36, 38) inclut un ou plusieurs pans latéraux (28).

11. Appareil (200) selon l’une quelconque des revendi-
cations précédentes, dans lequel un vide est présent
au niveau de la surface mobile (232) du premier
transporteur sous vide (245) de telle sorte qu’une
force de pelage est appliquée à la première partie
de l’article (225) lorsque la première partie est à
proximité de la surface mobile (232) du premier
transporteur sous vide (245) pour transférer la pre-
mière partie de la surface (231) du rouleau (230) à
la surface mobile (232) du premier transporteur
(245).

12. Appareil (200) selon la revendication 9, dans lequel
la pression de vide à la surface (231) du rouleau
(230) est supprimée lorsque l’extrémité avant (250)
est transférée à la surface mobile (232) du premier
transporteur (245).
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13. Appareil (200) selon l’une quelconque des revendi-
cations précédentes, dans lequel l’article (225) est
un article absorbant jetable comprenant une feuille
de dessus apte à faire face au corps (22) et une
feuille de fond apte à faire face au vêtement (24), et
la feuille de fond (24) est disposée sur la surface
(231) du rouleau (230).
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