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CORVEYING OR TRANSPORTING SUBSTRATES WITH LITTLE OR NO

ADDED VACUUM
Related Applications

This application claims the benefit of co-
5 onal application Serial No. 62/010,773
2014, the entirety of which is
ererice.
Background of the Invention

This inventicon relates to & method and
10 apparatus for rapidly and accurately transporling a
discrete article or a web of material. This invention
1s limited Co eferred use, carrving
components of a disposable diaper or sheet of paper:
but instead the methods and apparatus’ of the present

15 inventicn may be used in wide ranging applications.
Genevally, diap=rs an  absorbent
insert or patch and a chassls, which, when the diaper
is worn, supports the insert proximate a wearer’'s Dbody.
Additionally, diapers may include other variocus
20 vatches, such as tape tab patches, reusable fasteners

and the like. The raw materials

representative insert are typically c

ellulose poulp,
and
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naterials are provid i £ and unwound and

applied in
In the multiple »oll-
fed web processes are tTypic: utilized. To create an

5 absorbent insert is unwound from
¥

the provided raw material roll and de-vonded by a pulp

I

mill, Discrete pulp cores are created using a vacuum

ue web.

forming asze

woly and olaced on a

Cptionally, super-absorcbent powde be added to the

10 pulp core. The tissue web 1s wrapped around the pulp
R o~ - 2
. The core 13 by proceeding
throcugh a calender uniit, which at least partially
compresses the core, thereby increasing its density and
structural Cy. the tizsue-
TR wravoed S e g mAasse 4 gocgrecatiorn o ki fe
L0 wragppe COre 18 passed 4 sedgregaction or Kniie
unit, where individual wrapped cores are cut. The cut
cores are conveved, at the proper pitch, or spacing, to
a poundary compressicon unit.
While the insert cores are Dbeing formed,
20 other insert components are Dpeing prepared to be
cresent “oc the boundary compressicn unit. Foxr
roly she is
75 - coated with  ar
25 ,  coated with an
and then presented
to the boundary compression unit. In additicn to the
voly sheet, which may form the bottom of
formed in pa
30 plies are a

" - o o = e
The pliez are
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adhegive, adhered tTogethe

to the houndary compre

5 and the two-ply top sheet.

A representative boundary compression unit

-

inciudes a profiled die roller and a smooth platen

compor

to the boundary compression unit, +the nip of the

10 roliers properly compresses the boundary of the insert.
Thus, orovided 2t output of the
COmMpY is a string of noected diec
inserts. The diaper inserts are Lhen separated by an
aszembly and properly oriented, such asg
ib in co~pending U.5. Applicalion No.

g

61/426,891, owned by the assignee of the present
invention and Incorporated herein by reference. AT

this point, the completed

is ready f[or vlacement

on a diaper chassis.

nonwoven web material

elastic and belly band elastic.

structurs ndwic

AN T R S - senry e b At oyl ¥ 1 b Ty A FN

25 layers of the nonwoven web material, which is fed from
include adhesive tape

e 113 wm o

3U The proces

a noawoven wek which forms an iny liner web, and an

that forms an outwardly facing laver in the

laper. 1In a representa

J L
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the nonwoven web is rotary
knives along threse waels .

Cne of the lines is on approximately the centerline of

the web and the other two lines are paraliel to and

5 zpaced a short distance from the centeriine. The effect
of =such slitting is twofold; first, to the

}...l
’._A
3
o
ol
O
b
0]
,._J
,__l
o}
{|
K

into two inner diaper

the insi of the front

the second liner will become the inzid

-
o~
[

t

hat garment. Second, two separate, relatively narrow

-
o
4]
]
[N
.
-
C

are formed that may be subsequent]

and ent:

10 porticons of the leg~hole elastics. The

strips can be separated physical an anguiarly
ned ily with theirx
ib the inner edges of the

formed liners. This 1s also done with turn bars upon

an adhesive

pattern in

eg-hole

onwoven web. Adhesive

which is inner webs
25 having elastic thereon, the diaper
chassis. Next, after tThe elastic members have been
sandwiched between the inner and outer webs, an
achesive 1s applied to the chassis. Ths chassis 1s now
ready To recelve an insert.
30 diap it ism = contain

Lo contaln
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is folded over itself and contains the elastics within

the

The non=-woven

system which

captures the elastics within a pocket, which 1is then

5 zealed to ensure that

Most products reguire some longitudina

folding. It can ke combined with elastic strands o

10 convert the final product 1inte a smalier form to
improve the packaging.

To ass final diaper product, the
insert must be combined with the chassis., The placement
cf the insert onto the chassis occurzs on a placement

ib drum or at a patch applicator. The inserts are provided
to the chassis on the placement drum at a desired pitch
or spacing. The flat chassis/insert
compination is then 50 that the inner webs face
each other, and the combination is Lrimmed. A sealer

20 bonds the webs at appropriate locgations prior to
individual diapers being cut from the folded and sealed
webs.

koil-fed typically use

and BHAS L in g

25 continuocus webs during web processing operaticons., A

first web is fed from a supply wheel (the expiring

rolly inte the manufacturing process. As tThe material

from the iring roll is depleted, il 1s necessary Lo
splice the leading edge of a second web from a standby

30 roll to the fir

on the expiring roll in a2 mann

that will not cause ittercuption the wsb

eply to a
welb consuming or utilizing device.

In a splicing a web accumulation
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using an accumulato

process can continue, vyet the fTrailing end of the

5 material can Dbe stopped or slowed for & short

interval so that it can be spliced to leading edgs of
the new supply roli. The leading porticn of the

to the web-

to feed the

-2

=z
D
o
C
}_4
,_4
N
83}
o
O
=}

process while the expiring rolil is

the npew welk on a standby rcll can be

to the end of the expiring roll.

In this manner,

v bheing paid out

15
Some diaper forming techniques are disclosed
Apolication No. 12/%25,033 which is

20

coordination with

creferably trapez

Lwo  le

o

25 other for a right side of a
are appiied to both tThe right
The ear material is t die cut with a nezted pattern
on a synchronized vacuum anvil.
The resulting discrete ear pieces however,
-

30 due to the trapezoidal pattern of the ears, alternate

3 Corxe

{reversed) orientation. The reversed ear 1is reguired
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that the ears and asszcciated tape present a left ear

and a

reversal of the ear

pattern, discrete ear pileces are picked up at the

5 nested ear pitch by an ear turn assembly that will
expand to a pitch large enough for ears to be unnested

and allow clearance for every other ear to be rotated.

ted and into the correct

crientaticn.

10 Two ear turner assemblies
to rotate every other ear app]
the product, and every eaxr
side of the product. In this manner, for a single
croduct, one of the two ears will
ib 180°,

Continual improvements and competitive

pressures have incrementally

VA capakbilitiez of the app

accordin

such sought improvemsnt is to mir

i

reliance on vacuum conveyors to transport either

of al
25 disposable products. The
lot
or  Lranspoxt pucks. This
process holds and transfers sufficiently, but has high
cost to acguire this wvacuum and high cost for noise
30 abaten

Summary of the Invention

Provided are methods and apparatus for
transporting an wek discrete
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components of disposable products. The invent
means Conve welo or diaper congonent

PCT/US2015/035409

ion is a

down

the machine using forces to grip the
onwoven web and transfer it from one belt or roll to
5 ancother withcut or reducing added wvacuum. is a
nonwovern: web that goes dov the length of the
and other substrates are added on top of this.
and are discloszsed orovi
suffl it grioping Lo allow  Lransport
10 components tThrough the fabk
and forces are
COMEOr e
at cothers.
Clamping cf components or webs
ib where it may only be necessary to portic
onwoven perhaps on the edges, or what would uitimately
e the four corners of the diaper. This can be done

F<

with c<lanps affix Lo convaying belts

corners. It can also be done wit tabs pen
20 e S PR, DR TR + -~ .
20 siots cut into a nonwoven early 1n the process

tabg can pe affixed to thae n transfer

Also disclosed of prewor
onwoven with intermeshing gears so that the

king the
wonwoven

takes on a texd and has more 3D S0
25 awitchable surface described below can grip it wmore
readily. The nonwoven can also be preheated to soffen
it and make 1t easier for gripping with smcoth as well

as rough surfaces.

In another embodiment, a switchable surface
30 ig disciosed. In this embodiment, a surfa grics a
nwoven f[rom . but can e switched off so that
the surface deoes not grip the non-woven during periods
cf desired transport the non-woven To another belt
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vodiment of the

A system according to an em
present invention includes a conveyor comprising a
material surface for moving & web material along a

5 transfer path, wherelin the material

sufficiently fricticnally engages the web material to

convey the material along

irface. The

using a vacuum drawn 1rough

he nonweoven web ., and the

10 may include a sand texture, hook
hock—and-locp fastener arrangement,
and/or a plurality of spikes protroding £from the
material surlace.
Acceording to another embodiment a systemw
ib Lo the invent it may include a
conveyor comprising a material surface for moving a web
material along a transfer path and a plurality of holes
the mats sucface, the plurality of
communication with a cavity. A fan may
20 ke = for drawing ailr cout of the cavity to cause
air to flow through the holes and inte the cavity
Preferably, the fan is dz
An emb
present 1
25 conveying a web alecng a transfer path.

v, & passive Venturi draw

conveyor drives a fan to

cause a web material to hold to a material surface for

w
53]
2]
[
]
5]
vl
(]
1]
i
t
s
58
e
8]
)
o
th
ot
=3
(1]
]
Iad
]
g
bt
o
3
5]

Q
o

represent a priorx

£f
rE

Q

apparatus and method of conveying and handing

d wvacuum porting

i
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selected vacuum pattern areas on a rotating cylindrical
roll.

Fig. 1 1is a side wview of a
pricr art process.

5 Fig. 2 1is a view of a prior ari ear
forming web including an individual ear detached from
the web.

3 is a view of & pricr art anvil
roll.

10 Fig. 4 is & perspective view of a prior art
anvil reoll.

Fig. 5 1is a cross seclhlional view Lhe
priocr art anvil rolil.

Fig. 6 1is a szide view art anvil

ib roll, showing an endface of a  vacuum
manifcld pattern applied to wvacuum holes disposed on
the endface of the anvil.

Fig. 7
with forward and v

20 Fig. 8
with forward facing

Fig. 9 iz a sides view a Venturi effect
enabled »elt, with downward blades carried by a

25 Fig. 10 is a cross-sectional side view of a
drum with wvanes.

Fig. i1 is a per view of an
embodiment of & conveyor drum capable of & passive
Venturi draw.

30 Fig. cerspective of an
embodiment of a according o the gpresent
invention.

Fig. 13 ig an eleva of the plate of
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>
L
iRy
1R

LR

,
b]
o

11

ecltion

ong line 14~14 of Fig, 11,

woven web ma

e o= T ey e : P ~ N T R
18 a clo&e—up view oL The nonwoven

cion  wview of &

material conveyor belt.

o ,
r1gs.
o]

views of optional

lé.

Although the disclosure hereof is detailed

to enalkle those skilled in the axt Lo

practice the invention, the physical embodiments herein

disclosed merely exemplify the invention which may ke

preferred embodiment has been described, the details
n e changed without departing from the invention.

Figs. 1-¢& generally describe a rotating
anvil using vacuvum to hold discrete pilsces on a moving
wek, in the pricr art. High speed vacuum is also used
in a similar

entire webs on

process. The present
cleces and entire webs throu
and flat convevyance by minimizing th

Figs. 1-6 and on prior

{not shown) .

Referring to the drawings ig in
Figure 1 & diagrammatic iilustration of a pricr art

crocess for applying tabs to webs in a diaper making
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process. This prior art method of affixing the

segment 12 to the web 10, with a

P"
=
-
S
.
W
6}
¢}
=
-
o3
@
(o3

new anvil below.
material used in formaticon of diapersz which is
5 generally formed of wvarious layers of material such as

back sheets, absorbent pads and nonwoven

A zeries of ears 12 are applied to wel 10.

A

12 to web 10. Anvii 14 has

is used Lo supply the

10 internally (not showny,
and a plurs through its

the tab 12

A web of the ear tab

rolliers 20 and 22 against

ib the anvil surface 14 where it cut into ments by a

In the priocr art, the surface of the anvil

roll 14 has vacuum holes 24 on its zsmooth surface. in

ration applicator,

20 there 1g a pattern of ributed to

he enterin e onto tl urface of anvil

com Fig. 1 that in

25 art, the ‘eed of the ear tab forming materi

] c o C oy o )
be at a first speed (with individual ears 12 spaced

»
f;
[
©
s
o
W
;

7

0
it
5

vy, after which the ind:

to the speed of the anvil 14. Typical infeed spseds

could be 120 mm/product £for the in

2an - - ~17 0 ] . Iy -

30 speeds could be 450 mm/product on
Lransition from the slower first speed Lo the guicker
second speed takes place at the cut point, the ear tab

vil 14 until cut.

O
S
=
S
]
.Q)
po
o]
[
fan
(o)
193]
o
kS]
@]
P
)
[te]
O
oy
y)
]
<
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iately

93]

£ the transition cut point 18

vexr  speed Lo the faster speed, it A=

desired to placs vacuum on the ears because centrifugal

anvil 14.

ol
Q
C
pd
)

rce would try to throw the ears off of the wvacuum

winvous ear forming web 16 is provided

~

to the system. The web 1¢ is comprised of two

ecorticns, 1Za and 1Zb, as shown in Fig. 2. Segment 12a

sar L2, The

individual ears 12 by the rotary knife

Fig. 1,

long

[+1)
a1

Fig. 2.

Referring now

anvil roll 114

The anvil roll

1

Lo

portions

[

N

The vacuum porticns 116 are ore

e

cach other. The anvil roll 114

"

1y referr=d to as section of

ection of the

s
.
o
’._A
0
ot
g
M
4
B
O
o2
O
)
195}

ear forming material 16 1s cut inteo

as shown in

lines such as the dashed lines shown in

of the pricr art is shown carrying ear

forming material 16 {(and later, an ear 12} in phantom.

1id di=

separated by a ce 8.
.
ox

contains several circumferential rows of

holes 24, Fach vacuum pcrticn 11

a circumferential groove 120 with an

additional circumferential row of wvacuum holes 24

located in

diametrically
124. The ear

inz

preferred enmbodiment of the anvil roll
prior art is alsc formed with two

1
b

opposed anvil pockets 122 and  LTwo

retaining portions can be created as

[N
Y
193]
oy
o

erns applied
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Each anvil

PCT/US2015/035409

cocket

groove which extends across the face of entire
anvil roll 114. Cne ear retaining portion 124 is
located on each of the wvacuum porticns 116. Fach ear

5 retailning portion 124 has an ear wvacuum hole
126 made of a plurality of vac located at
of the 144, The

ent, as shown

A4

a plurality

a plurality

10 of wacuum hole more or less than those
configurations shown can ce used.
In opecx two weos of 16
are carried by the anvil 114. Ons of ear material
16 is located on each vacuum portion 116. A single eax
ib 12 is cut from the ear web 16 when rotary knife 18
engages the anvil roil 1314 at the anvil pocket 122,
Immediately after a single ear 12 is cut from the ear
wek 16, the single located on  the

20 of the ear 12 as shown in Fig. 2. At thisg point the

oonti

retaining

vacuum  in

engaged to secure the single ear 12
114 As the I
LA, A8 Lne allvii ro

determi

O

has

L

single

25 ear 12 can be applisd to Because
this configuration has two a pair
of two ears 12 1s cut each time the rotary knife 18
engages the anvil roll 114. This allows for two pair
of ears 12 to be cut with each revoluticon of the anvil

30 roll 114, dotted lirne in Fig. 3 is a wvacuum
slot 12

the




WO 2015/191909 PCT/US2015/035409
15

described 1in relation to its endface and its outer

surface that surface shown on

and the endface the two ends of the anvil 114

The wvacuum slot 126 contains a pilurality of

5 vacuum holes Z4 that allow commutation of the vaouum to

the entire sar vacuum hole pattern 126, allowing the

&

pattern 126 to

*w

be activated simultanecusliy,

8]
193]

cprosed

to each of comprise the wvacuum of vacuum

holes 24

10 cattern 126 utilizing driiled ports 28
that communicate the wvacuum from the slot 128 to the
individual holes 24 of the pattern 126. It should be
noted that the pattern 126 can also be provided with a
depressed slot configuration so that it tooc is all

ib 3 with wvacuum

The remaining wvacuum holes 24 provided on
the anvii roll 114 are enabled szeguentially, by known

acuum commutation method utilizing cross drilled ports

th
-
S
n
el

20 The wvacuum slct 128 is provided at a

radius Rl on the anvil roll 114, the remaining wvacuum

communicate sach at a different radiuvs, Rl or RZ, ithus

25 selectively applyving vacuum to the anvil.
Referring now to Fig. 5, a cross sectional
view the anvil reil 114 of the pricr art is shown.
In this embodiment, the siot 128 has
It is appreciated that the slot 128
30 the pattern 126 can be oplaced at either Rl or K2, and

vacuum  holes 24  communicating with

drilled ports Z8 can be interchanged at either R or

machining purposes, it is likely preferable to
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ST

place the siot 128 communicating with the pattern at R2

for simplicity in machining.

Referring now to Fig., o, a side view of the

anvil roll 114 is shown, showing the endface of the
1

5 anvil, or the circular porticn of the cylindrical body

114. The ear web 16 is shown infeeding to the anvil

-

b
o

114, where it is tThen cut with the rotary knife 18.

is desired to

the wvacuum to the pat

simultanecusly with the knife cuotl.

10 The range of wvacuum application may be
provided for with a ranifold (not shown) that
continucusly appliss vacuum to vacuum patterns V1 and
V2. Vacuum pattern V1 is at Rl, Vacuum pattsrn V2 is
at R2. Vacuura patt vacuum to the slot

ib 128 through the wvacuum

-
N3
s

pattern When the slot

ith Vi, wacuum is applied to
vacuum holes 24 associated in the siot 128 on  the

-

endface of the anvil for commutation to the patitern 126

surface of the anvil 114. When the slot

.

128 iz not in communication with V1, the vacuum to the

Vacuum patiern VZ is

endface

surface of the anvil 114

endface, a radius

Q
i1
-y
0]
9]
Q
o}
ct
93]
2
ot
(%)
Q
5
Ay
9]
[
ot
—
0]
3
3
’_l
Hh
n
f—
o0
o
1
5
ot
o
M

extending t

anvil roll 114 can be extended, and as the anvil roll
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rotates through angle B as shown, the rotation of the

fe]

ear 12 will Dbe from the knife point

el
C
l,.
]
(e
|
53]
b=l
-,

is throughout this angle B that wvacuum is

desired across the pattern 126 and conto the ear 12Z. To

5 acceomplish this, a smaller angle C has wvacuum applied

o it The angle C can be expresssd mathematically as

the angle B minus twice the width 1287 of the sicot 128.

is because pattern iz placed in communication
with the slot 128, slot 1728 communicates wvacuum
10 the pattern 124, Therefore, the
=ar 12 and th the
ear 12 vacuum at  the same cl
Therefore, the user must allow the lsading edge of the
ear 12 to pass by the knife 18 the desired length of
ib the ear 12 prior to engaging the vacuum onito the ear

12. Similarly, prior To arriving at the transfer point

TP, tThe vacuum will have fTo be released on both the
leading and tralling edges of the SAL 12

simultanecusly, allowing the ear 12 to continuve on its

[¢

VA downstream path.

T
s
:,_.J

An angle arger than angle B, is provided
to define V2, as it is desired to draw the web 16 into

the anvil both prior to and during cutting

(8.
z5 Many of the same transport functions are
accomplished by the present invention using conveyance
technigques accemplished without wvacuum or with minimal
tational conveyance
below.
30 retractable spikes

Lo both dir

34 I ~ PRI
ILYeCTion, Iorwardy

rse) and retract when
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needed, through a belt 200 or cylinder wall,

Referring now Fig. 8, an

embodiment is shown with unidirectional spikes 202,

slanted to the right, machine direction, forward.

leu o in  addi

lished by using either a

hook fastener {such as the hook component of a hook and

loop

w
b
jo3

sandpaper

-2

3
D
}._l
o

i)
0
o
e
ks
o
\/4

g
'..l .
o
o

leaving

such  as

(EDM} surface features can alsc provide a mechanical

(%1

strength. As can be seen in Figures

Y

Yo'
=
;
o
o
joy

15, a nonwoven material generally has a fuzzy finish,

which may be fricticnaily engaged with such exemplary

as wetalllc~fiber lmpregnated mat

or elastomeric resin coating {see
20 The spikes 202 and 204 of Figs. 7 and 8

could ke retracted

Ways. When it iz

o another belbt or

rolier, the next processing step ca

N
N3

the nonwoven

(92
NS
I
[0}
X
o
=3
ke
hlt
¢}
Q
h
bz
b
9}
[a®

v, the Dbottom end of the

splkes 202 and 204 can be attached to another telt {(not

30 zhown) travellind clctured belt. That lower

down at the point i the

N .

process where it is desired to pull the spikes out of

the web. The spikes 202 and 204 can
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decelerate belt and that

drop down or

i N ey oy )
Loyrces Tne

out of the nonwoven, Still alternatively, the spiked

surface could be mounted on individual segments like

e TS a et ]
treads. LN1s WouLld

-
'e)
o
jsf]
foa
=
O
=

medular repla

5 tract

if the material becomes worn or damagsd. It would also
allow fixture of a rough surface ({(such as hoock material

avoid

ok and loop to a belt

delamination from Lhe upper having

S
10 curvature than =1t when it goes
in the I
The ez described above be
applied to cy as Tthe cylindsr of Fig. 1.
In such an arrangement, an linoner cylinder carries the
ib spikes 202 204 protruding from it and through an

outer shell with holes or slots in it. The angle of

the spikes Z02 or 204 can be adjusted by changing the
ralative of the and out cylinders. The

cylinder could be used for hold and transfer operations

20 by having inner c¢ylinder comprising several
ecorticns of cylinders (i.e. arcs) that can each move

independently and allow one portion of +the outer

cylinder to bhe the nonwoven while another

RONWOoVEN .,

25
with downward facing blades that drag
For example, downward facing blades 202 could be
applied to a 2G0 as shown in Fig. 9.
30 Alternatively, plades could be made into a

Is

vy face downward {(not sh

have the edges extending ahead of the chevrons

apex. The chevron sides c¢an block air from e
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laterally, while the space helow the belt

The ooly lenishing

through th VaCUUr les i the belt. At secltions

where 1t

5 the belt at those
Venturl effect. The same
to

LOW
driving the air downward,

10 sides of the rotating cvylinder. To use thisz technique
in a cut and space executlion, two outer cylinder
within which this bladed cylinder turns can be emplo:
{(not  shown}. The cylinder adjacent to the bladed
cylinders locaticns

ib where | ~ions where
transfe is drilled
with holes provided, and turning at the speed needed to
convey Lhe web,

Referring now to Fig. 11, a cross-s

20 side view of a drum 240 with wvanes 202 is show.
cylindrical drum 240 is a blade cyilinder revelving in
the direction shown at a speed desired to convey the
nonwoven. The vanes 202 have the effect of creating a
vacuum by a

25 inte the drum
not covered by non-woven and therby
pressure within the drum 240 to
WOVEr . Fized blowers within the cylinder (not shown)
direct air outward through the revoivin

30 the locations where a blow-off is

240 can also

missing where

flow so that b

e
Q
B3
D
=
u
o
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T

:
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o
o
)



WO 2015/191909 PCT/US2015/035409
21

positioned very near the revelving inner surface of the

concepl of gprovid

202 would also work in a belit, flat ox
An alternate embodiment 30 is shown in

=ving drum

through the

coupled to such drum cavity 305 to

10 holes 303 altl predetermined
oath the drum 302
300, however, the air pressure within the cavity 305 1is
powered wvacuum, bulLl by a fan
end of the drum 302.
ib The plate 304 has

erminating at 311 about the
circumference of the drum 302 is
rotated, the vanes from within the

o3

1. Iin

20 drum cavity 305 and force it out of

this fashion, the of the moving air

inside of the cavity 305 causes the pressure of such

the druoa 302,

25 thereby causing a passive Venturi draw to hoeld
materials to the surface
drum may be driven by a
air passage 312, in communication with the drum cavity
305, may be provided through at least a portion of the
-

30 drive shaft 2172.

wsidored as i1llustrative

only of the principles of the invention. Furthermore,

numerous modifications and changes will readily




WO 2015/191909

cse skil

shown

ithout

5 changed ¥

[

LoVENTLON

OR

&

—

and

ing from tl

22

1 i

in the art,

Sene v v e et
cescrined,.

v
™

ribed,

9

des

exact

PCT/US2015/035409

it is not desired o

construction and




WO 2015/191909 PCT/US2015/035409
23

qyvat

L. A 8)

LSS

a Cconveyoxr ‘OI"PL‘_LQL'I\/ a materi

moving a web material alcong a transfer path,

5 whereln surface suf
frictionally engages the web material to convey the

material along the transfer path without using a vacuum

-

drawn

~cugh

9l

10 the web material comprises nonwoven web material.

the

the material surif: cormprises a hook material from a
ib hook~ arrangsment.

the material sur

0
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struding therefrom.
6. A system comprising:
VA a conveyor comprising a material surface for

moving a web material along a transfer gpath;

a plurality of holes formed through the

‘...x
fon
[N
O,

material surface, the plurality of holes in £

mrunication

S ~ - DNVFTOTTR t
25 a of the cavity to
cause air to fiow tThrough tThe holes and 1intc the
cavity,
wherein the fan is driven by the conveyor.
7. A method comprising the step of:
an s o e
S conveying a wed
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