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VACUUM COMMUTATION APPARATUS AND METHODS

Related Applications

S the benefit of
provisional application Serial No. 62/19%6,736 filed 24
July 2015, This appl rtion also claims the benefit of
provisional application Serial No. 62/248,155 filed 29
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pieces of one web to another is by use of a slip-and-cut
applicator. A slip-and~-cut applicator 1is typically

comprised of a cylindrica

(@3]

rell, and a

an incoming web

the vacuum face of the rotating anvil, which

which the incoming web 1is
10 edge, mounted on the zrotating knife roll, cuts a off a

the incoming web ag

to that of the anvil’s surface. Cnce cut, the
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welb segment r pressure differential
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point where the wek segment 1s transferred to the
traveling web. Vacuum can also  be in vacuum

N
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conveyors.

Typilcal vacuum rolls used

a configuration

Continual improvements and competitive
have rementally 1increa the operational
20 disposable diaper converters. As speeds
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universally used 1n diaper production. However, a:

S
speeds have increased in manufacturing and raw material

(@3]

associated with traditional vacuum pumps.

It is therefore an object of this invention to

yvrovide a better solution

J
>

L
reliance on traditional vacuum generation.
1% sSummary of the Invention

invention provides a method and

apparatus controlled and preferably zoned

vacuum commutation. In one embodiment, a zrotatably

driven vacuum commutation zona {ox vacuum

N
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manifold), is driven to a

prefe or drum, The vacuum

ably  poro

manifold applies wvacuum through pores 1in the driven

porous vacuum roll in naterial against an
external surface of the vacuum zoll.
25 The combinatiocn porous roll  and  int

anifcld can be used to transport materials
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pickup position Lo a depcsition position, transport

for a slip/cut operats: or any other way s fit

the internal wvacuum

or otherwise moving the porous vacuum zoll, tightly

controelled, yet quickly rotating vacuuw rontrol over

d and achieved sequentially.

sequences of rotation of the wvacuum
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manifold relative to the porous roll can be used. The
vacuum manifold can accelerate rotationally relative to
the porous roll, rotate at the same speed as the porous

(@3]

transpoxrt sequence.

In one embodiment, & pair of porous rolls can
be placed in close proximity and operated in conjunction
7ith one ancther, In this embodiment, sequences used

10 to transfer articles between the twe rolls at a common
iment, and
sition) points are at

Control of the rotaticnal motic

ik manifold can be accomplished with a cam.
could produce different rotational secguences of the
VST 1. Control of the rotational mot of th
vacuum manifold could alsc be accomplished, for instance
by a servo motor. This configuration would allow fox
20 reverse rotational travel of the wvacuum manifold.

be done the
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sequence
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manifold then rotates at the same speed as the porous
roll. The porous the discrete object at
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In another aspect of the invention, ambient

air can flow from inside o¢f the drum outward to
zliminate or minimize overlapping low pressure zones,

which in ate or minimize

article; 2)

pe
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or areas with no inward air flow, between pores to

Zones

. 1

minimize the potential for discrete article

backs.
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In ancther aspect © , the drums
and  vacuum nber have vari profiles.

i1t is possible

Because e motion

to accelerate or the unit to

25 change the spacing

In another aspect of the invention, multipls

work 1in conjunction, each unit processing every

30
by large amounts such as a 5:1 increase.,
Discrete product or patch flow enters 00, Nested

27, but musi

each olther in the




WO 2017/019544 PCT/US2016/043683

or a rotating and revolving puck. Also disclosed 1s a
method and apparatus for providing a zxrotatably driven
5 multi-zoned wvacuum puck used to turn discrete articles

them from a te a deposition position
revolution of a puck about a central

plurality of pucks). An external vacuum

10 emploved to apply vacuum through internal
es in are located
between tl stream side of the pick-up

the upstream side of the depo
When a vacuum passage 1s engaged with the
ik anifold, ambient ailr flows into the pores on the

he puck in order to hold material against the

surface. Conversely, when & vacuum
passage is not engaged with the vacuum manifold, ambient

air flows can flow out of the pores on the surface of the
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25 the surface of the puck at upstream oOf
the pick-up point and ambient air flows inward through
the pores 1n the of the puck at points

ick-up point. As the

reaches the pilck-up
ing from the atmosphere intce the vacuum
eading edge of the discrete article to

be held against the surface

transfer ontc the porous roll as the

advances.
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After the trailing edge o©f the discrete
article is transferred to the surface of the wvacuum puck,
rotate and thereby transports the

The external
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immediately upstream of the

that ambient ailx flows 1into the
puck upstream of the deposition point and ambient air
flows out of the puck downstream of the depcosition point.
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the inside of the puck outward to: 1) eliminate or

minimize overlapping low pr

eliminat

the patch; 2} results in an

25 approximately perpendicular

discrete element 1s riding u
Er utilize micro-pores to: 1) reduce airflow

requirements;

provide more complete sealing of the

the

for discrete a

A process is

repeatability of discrete article transt

rarrier device to a second carrier device by
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5
transfex the surface of the device
overlapping low

10

i5 f Description of the Drawings

Fig. 1 is a side view of a porous roll and

vacuum manifold
posable article between an
acquisition point and a deposition point:

20 Fig. 2 is an exploded view of certain
components of the porous roll and internal independsntly
rotatable vacuum manifold;

Fig. 3 is a side the porcus roll and
internal independently rotatable vacuum manifold showing

25 independent rotational capabilities;

Fig. 4 is a side view of the porous roll and
internal rotatable vacuum manifold to which
vacuum with air Dbeing drawn through the
porous roll;

20 Fig., 5 1is a close-up view of exemplary pores
of the porous roll;

Figs. 6-13 are side views of a segquence of
operation of the porous and internal independ
rotatable vacuum manifold transporting a iscrete
component. of a disposable article between an
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Fig. 14 1is a demonstrative

Fig. 1% 1is & demonstrative
5 rotating bodies and air flow patterns;

O

micro wvacuum commutation

Fig. 17 is a side view of a puck s

one

PCT/US2016/043683

gside wview of

view of

pattern of

structure;

Fig. 18 is a side view of a puck structure
10 with micro vacuum commutation ports and valved and zoned
vacuum <o tation porting;
Fig. 19 1is perspective view of for
discrete portions of a web, the puck 1LCro
vacuum commutation ports and valved and zoned vacuum
ik commutation porting;

Fig. 20 is a top perspective view of a puck

with the of both rotation and revolution;
Figs. 21A-21F display a side view o©of a
sequence of opsration of an anvil/drum feeding discrete
20  pileces to a eries of porous roll/internal vacuum
manifold combinations positioned about the drum for

passing

exemplary place
25 sides of a i
Fig

speed

profil

vacuum manifol

sequence.

30

Description of the Preferred Embodiment

Although the disclosure hereof is

exact to enable t to
invention, the herei:
merely exemplify may be
other specific structures, While th

internal

in
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empbodiment has been described, the details may be changed

without departing from the invention, which 1s defined by
En 7 <

5 system 10 comprising a porous zroll 12 and internal
independently rotatable vacuum manifeld 14 carrving a

discrete component of a disposable article 50 between an

acquisition point 52 and a de 54 1s shown.
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A conveyor 32 carries

10 At
N
cc
is drawn tLhrough the wvacuvum manifold 14, and in
particular through a hollow anifold 14,
ib towards a vacuum applicatior vacuum
withdrawal action draws air
12.
50 to an exterior surface of porous
roll 12, when desirzed. As rotates, it
20 carries discrete component 50 from the acquisition point

position point 54, At desposition point 54,

el

control of the discrete component 30 1s handed off to a
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veyor or a bonder, shown

25 contrcl of 50 can be hanc off to
a second porous roll and vacuum manifoeld ion 10.

Two manifold walls 18 proscribe the circumferential area

to which vacuum is applied to pores 24 of
Referring now to Fig. 2, the structure of the

fully. An independently
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S0 a vacuumn
manifold defined by sidewalls 18 and end walls Z0 of the
zone i16. The vacuum wmanifold

is configured to fit within porous

Fig. 1, through a shaft void 40 in
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porous zroll 12 receiving independently driven hollow

manifold shaft 14, through which vacuum 1is drawn.

Porous provided with sidewalls 22 which enable
ambient ai: - enter the int of porous roll 12,

(@3]

Nonporous zone 62 can be supplied on the porous roll 12
to delineate a «<¢ross-machine direction extent of wvacuum
commutation through  pores 24. Porous roll 12 is
preferably rotated independently of the manifold shaft

14, porous roll 12 being rotated by a drive motor 124

10 which rotates a drive belt 120 which is coupled to a
porous roll Lveshaft
n this manner, 1t i3
shaft 14 and associated vacuum application zone 16
independent of the rotation of the porcus roll 12.

ik g now to Fig. 3, it is possible to

configure the manifold

to

N
<

¥ig. 4, a side view of the

rternal  independently rotatable

vacuum manifold shaft 14 which wvacuum 1is applied as

shown. Ambilient ailr flows through the porous wcoll 12

24, toward the

zone
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particulariy through shaft 14

source {nol shown). Motor 124 is operabls to zrotate

Referring now to

S, Aan

ary size and

20 configuration of pores 24 of the porous roll 12 is shown.
It can be pores 24 are gulite small

the system, and to prevent alirborne contaminants such as
pulp fluff fibers and non woven plastic fabric fibers

from plugging the

exemplary size
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reducing vacuvum supply sizing. Further, reducing the pore
size enables the distance between pores to be zreduced
while maintaining the ratic of total pore
10 area to closed (non porous} area of the porous drum 12.
This
from
thereby minimizes the for the edge of the
article to fold back upon 1tself £ 13 not held
ik down agailnst the surface of the porous roll.

o
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w
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Referring now generally to

sequence of porous

vacuum manifold

g a discrete component of a disposable article

N>

o
oot
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o

acquisition point 52 and a deposition point 54 is

Beginning the sequence with reference to Fig.

ement 50 appro:

Trailing manifold wall 18a rotates within

12, until it

id wall stops, or V2 goes

acquisition erring now

20 to ¥Fig. 7, as porous roll 12 rotates at V3 and manifold

vacuum iz applied through pores
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screte element 50

-

24 of porcous zroll 12 to carry d

the acqguisition point 52 to a position where the Lz

edge of discrete element 50 reaches trailing ma

wall 18. Manifold shaft 14 then accelerates Lo Vi
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(@3]

>rentl

During the portiocn of the seguence shown in
10 Figs. 7 and 8, it is preferable that V2 eguals V3, namely

shaft 14 and roll 12

position point 54, rotation

{ ¥

of the manifold shaft 14

[y
¢

or V2 goes to ze

porcus roll 12 continues to rotate at V3. At ti

a handoff where control over

element 50 1is handed off to a secondary operation &0

operation 60

the discrete

N
<

web, or onto

Q)

a
conveyor, to a bonder, to an additicnal system

a porous roll 12 and ix nal independently

rotatable vacuum manifocld i4, a bonding unit, cr

commutating manifold 16 to positively push air through

20 the pores 24 of porous roll 12. To implement a blow-off

be used Lo attaching a blow

off to the manifold (or even integrating 1t into the
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at zero, while V3 remains constant.

5 11, handoff 50 te

60 1is to Fig.
sequence has accelerates
speed greater tha Zero i order to
18 to acquisition point 52, as shown

10 In another aspect of the invention, the drums
and  wvacuum  chambe have rariable motion profiles.
Because of the variable motion profiles, 1t 1is possible
to accelerate or decelerate the speed of the unit to

being

ik V3 and
V4 relative to one another are possible. Such a motion
prot could be: for trailing edge 1 to wait at
material pickup locaticon 52 (V2 is =ze wexlt  when
portion of discrete element finishes acgu tion at point

20 52, V2 increases; and the V2 is matched with V3, alsc the
spe discrete 50, and then for VI to axceed

V3 on apprecach to deposition point 54 to allows time to

14 without ing wvacuum on the leading

edge of the patch oxr to accelerate the speed of the patch

the sequence.

cation zones 16
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the drum. Any airf

direction of the

(@3]
=]
5
o}
juy
=
o
m

auae the discrete element

discrete element 1s most

ling occur as the

10 leme Lransfers bet drums.) Referring now to Fig.
14, & demonstrative 200 and
300 and air flow of the
tangent between the two rolls 200 and 300, air inte the
low pressure zones 202 of the upper drum 200 travels from
ik atmosphere and 30X of the lower If the distance
between the
air can flow
a direction
surfaces. Hc
20 surfaces 1is
reas where t is not dequa space the

low in the optimum direction.

further

direction of the airfleow into fthe drum surfac

e

system from the upstream

of tangen

point of the drums 200 and 300, and some air can rush

downstream from the higher pressure zone towards the
30 side of the transfer

drawn in

can ndesirably cause patltches by ‘the
drum {not shown) to behave rratically, and lead o

Elipping over of leadi

G, ling, or side edges. It
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side of the tangent part of

t
‘he system does not undesirably
reduce pressure, causing air to inrush. Because LThe

bottom drum 300 of the present invention 1is supplied at

air can flow from

10 he bottom drum 300 to satisfy the
of the top drum
2G0.
is a demonstrative view of
and 300 and air £flow patterns, with
ik showing two low p
302, one in sact £ the top and bottom
and 300 . A  patch 50
cransferred from the top drum 200 to the bottom drum 300,
bu
20 hand

to a

found

Lransmitted to the carried web cr patch.

point between

the top drum 200 and bottom drum 30¢

zona 302 trails the tangent point oo

It has been found that this configuration minimizes the

undesirable ianrush of air from ths
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tangent point. Downstream of the tangent point, the

interioxr

atmospher

(@3]

10 adva
zones
patch 0.
16 is a close-up view of one pattern of
micro vacuum  C . In some systems,
ik drums or other {(such as pucks) have

vacuum commutation ports

conf

the perimeter of a discrete patch o0f material (ox
continuous carried by the structure. In the

oo vacuum  Ccoy

N
<

present inve

be used. The: vacuum comautation 24 car
have a pattern density more evenly distributed across the
entire surface of paltch around LI

periphery). Because the systs

25 can use less air {and energy, and 1n turn c<create less
noise}, a smaller amount of airflow 1s reguired to be

generated by Lhe wvacuoum systenm., In Lhe present
ller hole diameter (for example, on the

- 0.015") can generate the holding force

20 ry & old webs < ¢ used 1 he manufacturing
process, such as hole diameters

e i o i
of between aboul

inches each. T

advantageo securely hold individual fibers
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acnwovern

(@3]

which

m fiber

orientation. The microporocus structures

above
advantageously align with a holding force efif

amount of these bond points in

J
>

U control over nonwovens.

300, ox
any of t i d 7 ] be rided with micro
vacuum commutation ports 24 to, reduce
airflow recguirements in the system; 2} provide more

ik complilete sealing of the pores and thereby increase

holding forces on the discrete article; 2) minimize "dead
zones" or areas with no inward air flow, betwesn pores to

minimize the potential £

backs.

N
<

o vacuum commutation ports 24

can be wmanufactured rnstan

technigues, chemically etched, or drilled on thin foil.

truction, 1f  used, is preferably

lving support structure for

surface of the puck or drum.

reguire fairly thin gauge metal to

the arti

a full vacuum zonse to limit inertia.

o . ~ N ~m
20 an alr-permeable cylinder wall,

structure

Non-woven material
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product manufacturing {e.g., diapers, feminine hygiene
products) has individual fiber diameters of in the range
of approximately 0.005%. In the priocr art vacuum

commutation

(@1
[o
I
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ct
0]
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o - N 3 ; 5

around the fibers o¢f the nonwcoven, and through the

nonwoven  general The  holding force of  wvacuum
commutation ports of the prior art 1is referred to as
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ry
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the micro vacuum commutat

fiber of the nonwoven tc be sealed off
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itally or completely. The micro vacuum commutation

port 24 arrangement of the present invention dces not
if £

N>
=)
3
=
)
5
5

invention

can be nbossed and bonded to

one another. The micro vacuum commutation ports 24 of

the present invention can be sized smaller than the bond

commutation ports 24 of the present invention, it has
d that it is
bond between

that each micro

overlying fibexr. S

generated by the micro

for any given discrete portion of a web, <«

a segment of
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web, a fraction of
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10 provide
retalin enou
of the
structure 4 1z that
ik is less prone to

fibexr and

J17 @ Y IR =
cust, Dpbecause

port structure 1 is
contaminants to ent
Referx now to Fig. 17 1is a
20 pricr art puck structure 500 is shown.

In the config

vaouulr

chamber, this results

! 1 alr is drawn into
where air is drawn ilnto puck 500 car

n
o
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5
-
0
)
:
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o
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z
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S

off drum

ileaving the 1nterlion

b transf from drum 400 onto puck 500

be) a blast

may by

the fibers are

vacuum commutati

configured

range

vacuaam

the suxrfaces. Th

400) assis
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sufficient wvacuum

commutation
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view of a

pressur
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of pressurized
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specific location {the transfer point) e}

S
blow the patch off

the crum 500 and onto the puck 400
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9
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to

these zZones 1 and 2 c¢an be ind

10 Zone 1 can have applied wvacuum while zone 2 has no
applied vacuum.
racuurmm while zor
sequence 1is principally dictated by whether
a
ik eiving
zone 1, apply vacuum
recelved . But
the next
vacuum off
20 of 2o 1 to hand the patch off and relinguish contrel of

the patch to the nexlt pilece of while retaining

oo
s
0]
[o
s
jau}
R
Q
5
M
N
!
=y
0]
Q.
m
165]
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=
®
0.

the patch with wvacuum app

blcewoff to

the wvacuum present 1in the
25 point.

In conventional vacuum k designs, the pucks
have c¢ross machine direction L are
connected to the surface of the puck 500. As the puck 500
travels, the alr chambers wove Dbetween high and low

30  pressure zones of a vacuum manifold, and this results in

alr flowing into or out of the surface of the puck E500.
ow and the associated pressure differentials
will either cause a material patch to be attracted or

repelled from the puck surface 500.

Still referring to Fig. 17,
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some of the fturner pucks of the
S

reference), rotate both in

Cross machine direction at

a Conventions

ning with

. 1. .\, ~ T T L
. Therefore, the air

500 and the wvacuum chamber are routed through the

of the pucks 500. This

{1

passage ways between the surface of the

manifold {noct

vacuum manifold from the

j—

iapl

ent with pucks with multiple discre

require quick changes in airflow direction.

puck structure
and valved and

As with the exampl

VaCu U that transfer a patch of material from one
roll to the other 1roll, the same airflow and

perforated surface improvemenits can be made Lo a

that replaces one or both of the full rolls with

pucks 610 as partial rolls.

shown in Fig. 17, the puck 610 of Fig. 18 can be
with multiple zcnes, 1'-10' or more or less for instance.

Zones L1'-10' can either ke open to the wvacuum chamber
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{not shown} through ports -0Z or open to the atmosphere.

With the segmented vacuum zone 1-10 configuration on the

(@3]

400.
A rotating valve disk 600 is used to rapidly
0 el t By ; C e A 3 TRdivicua
10 control the application of vacuum alr te each individual

1 wvacuum

3 ¥ PR A= et = =t - 3 em
low pressure zone at the

nd 610 is minimized if

e less turbulence ox

ik disruption of 3 carried patch at that point.

valve mechanism 600 that can quickly

passag chamber

and atmosphere in the of the

lengths to a level that will enable

This allows
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o]
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]
[}
4]
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o]
w
D

of zones 1'-10Y to be

rly instantaneousl

.

because of the proximity between the vacuum

using multiple zones 1-10, alrflow at the

puck 610 can be optimized to closely approximate the

airflow characteristics of a roll system shown ir

cating valve disk 600

to the puck, this

control inte the puck 610, and minimizes

Zone control in the
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ambient air flows outward
the surface of the puck 610 at points immediately
)

upstream of the acguisition point and ambient air flows

inward through the pores in
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Aftexr the

toe rotate and
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to the dep

nifold

such

point

flows into the puck 610 upstream of the deposition point

and amblent aix flowg out of the puck

article passes the deposition point, air

the puck 610 and into the vacuum zone of the receiving

20 surface of the porous roll onto the

Likewise, the remainder of the d: rete
onto the receiving device as the discrete article
continues to ivance. After the discrete article has

transferred to the receiving device, the wvacuum puck

returns to its original orientation and position upstream
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p point and the c¢ycle

repeats. In m, ambient air can flow
from the inside of the puck tward to: 1) eliminate or
10 minimize overlapping low pressure zones which 1in tuxn
izes in-rusl of air at
lts in an airflow
perpendicular to the su
riding upon. Such a puck
ik can utilize micro-pores to: 1)
requirements; 2) provide more complete

N

pores and thereby increas holding force

article; and 3) minimize dead zones D

minimize the potential for discrete arti

backs.

N
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Referring now to 19,
of puck 610 1s shown. 510

eguipped commutation ports

commute

25 Fig. 18.

©10 is shown with the capability of both rotation and

a side view of @ a

20 sequence of operaticon ©f an anvil 900 /drum 902 feeding
discrete pieces 504, 50B to a series of porous

roll/internal vacuum manifold combinations 10/12/142 and

er
10/12/7148 posi the droum %02

Porcus roll/internal vacuum manifold
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_28_

0/12/14 are preferably operable as described previocusly,

with manifold 14 =rotating independently of roll 12,

1fold 14, and V3 for roll 12) and
5 cr operational seguences. Cne such unique

sequence i i cperation displaved in Figs. 21A-21F.

first teo Fig. 212, an incoming web

49 3 arried by conveyor 30 to an anvil 900 / drum 902
combination. Incoming web 49 is severed

10 alternatin 50 B, and this
operatior known in
art.

In one embodiment, porous rcll/internal vacuum

manifold combinations 10/12/14A and 10/12/148 are

ik positioned about drum 902. In the illustrated embodiment,
two id combinations
10/ though more oxr 1
could desired operational
seque vacuum manifold

20  combination ream of a second
POXOUS vacuum manifold combinations
106/12/148. The first porous roll/internal vacuum manifold

ticned and operated to pick

the discrete 50 B, the

25 first combination picking up

ieces 508 for the

o
0]
o
1
o}
@]
0,
i
w
(@]
I
m
ot
o
ko]

A

roll/internal vacuum manifold combination 10/12/14B to

acquire, accelerate and deposit. Preferably
simultaneocusly, each of the porous o

30 manifold combinations 10/12/14A and
discrete pieces 50A and 50B, respectiv

acquisition points 52, as shown in Fig.

Rothh  porous roll/internal wvacuum manifold

combinaticons 10/12/14A and 10/12/14B then accelerate

3 s - - o [=a) P N SO R o~ TN
discrete pieces 50A and 50B, respectively

<
A\
T
o
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O
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deposition points b4. At deposition polnts £4, discrete
pieces 50A and 50B are deposited onto an incoming web €0

as shown in Fig. 21E, and the incoming web can come into

contact with discrete pieces 50A and E0B by either a

(@3]

vacuaum
10/12/148 and the web, or a bump method such as disclosed

in U.8. Patent No. 7,811,403

rporated herein by

10
{not shown} which could then bond discrete
and  5H0B to traveling web 650 simultaneousliy with
dep . This allows discrete
and 50B to be deposited onto running web 60
ik spacing D1l between pieces 504 and

then

N
<

locations, either through pleces 50A and/or 50B, or
between any of 50A and 50B, as desired.

a top perspective view of

an ex > / ¢ £ sequence of discrete pieces 50A
> K v - v ! el Y T i
25 and ning web 60, a pailr of

discret discrete pleces 508
=¥ acement in  a machine

. . . . . . .
cement of esar tabs or other

J o e e e my b
discrete cow

a chassis wek €0 of a diaper.

20 Products as 22 can then be =zevered in the

cross machine

507 and 50B as shown in Fig. 22, Fig. 23 shows an
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106/12/148 during an acgulsition and deposition seguence.

Although Fig. 23 displavs an exemplary transfer drum

velocity speed profile for porous zroll/internal wvacuum

manifold combinations 106/12/14a and 10/12/14B actual
7

5 speeds can vary higher or lower than those displayed. As

of an individual patch 50, the transfer drum moves at a

constant velocity,

same velocity as the

10 drum 902. During this period, referring for example to
of drum

ocity of

manifold menlt the
velod in this

ik embodiment the velocolty of  web 60} of Fig. o,
V1=V2=V3<V4, letion of patch 50 acguisition

by one of roll/internal  vacuum manifold
combinations 10/12/14A and 10/12/14R, the porous
roll/internal vacuum manifold combination 10/12/714

20 accelerates to egual V4 of the running web 60, until a

deposition of patch 50 to web &0,

when Vi<V2=V3=V4, Next, 1in prepara

en .
50 din seqguer

As multiple porous roll/internal vacuum
N/

manifold combinations 10/12/142 and 10/12/14B work in

conjunction, each porous roll/internal vacuuwm manifold

comkinations 10/12/14A and 10/12/14B gprocessing every
20 other discrete article 50A or 50B in a continuocus stream

of discrete

discrete articles B50A and 50B, or

rticles 504, by acing

increase. In this ic spacings, [l and

D2, can be achieved pieces,



WO 2017/019544

PCT/US2016/043683

The foregoing 1is considered as illustrative
only of the principles of the invention. Furthermore,
since numerous modifications and changes will readily
occur to those skilled in the art, it is not desired to

5 limit the invention to the exact construction and
operation shown and described. While the preferred
embodiment has been des the he changed
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C

inventic
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i, A  system for processing a web, the

structure;

5 a driven article carrying surface, said driven
said
said driven vacuum commutation structure

ively coupled to at least a portion of

Iy

10 driven article carrving
2, A sy ¢ 1, said
driven vacuum commutatior rising a rotating
manifold, and CArrying
comprising a ro drum.

ik 3. A system according to ¢laim 2, said

Lo, and cecaxial
4. A  system according to claim 2, said
rotating porcous drum comprising a porous wce carried

20 by a

5. A according to claim 1, id
driven vacuum commutation source rotating at a variable
velocity, and sald driven article at a
constant velocity.

25 6. A system according to claiwm 1,
driven vacuum commutation socurce rotating at a variable
velocity, and sald driven article surface driven at a
variable velocity.

7. A system according to claim 1,

20 driven T commutation  structure communicatively

8. A system according to c¢laim 1, said

o
&
o
e

driven vacuum comautation structure comprising a leading
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(@3]

to a source of vacuum.

3. A system for processing a the
system comprising:

10 a rotating vacu

o

commutation structure;
rotati

ting

rying surface
a travel
rotating

J

for

y

[y

vacuaum

i

commutation

atructu:
first !

ure
aid

wn

rotating

vaocuum

structu

N
<

commutation

structure
less

a speed
speed,
than

variable
Co sa

speed.

em comprising:
30 a

rotating external pozou
rotal

intern
communicatively

al vacuum manifold
coupled least a p }
rotating external poro
vacuum
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(@3]

a discrete portion of said web carried by said

rotating external porous roll from an acquisition point

web according

!_._\
<
*
o
I¢]
-
jol)
-
=
=
[Nes
~
o
o
1451

said internal

vacuum manifold to

tien zone of

vacuum commutation;

y

and a

bt
¢
=
10
oy
£
e}
(o
.
o)
~

ko3

of said web introduced
roll at a speed 1
wall traveling at said second

speed less than said Cirst rotational spesd when

positioned proximally downstream of said

point, said zone of vacuum commetation causing

discrete portion of said web to be sequentially carried

by =aid rotating external porous roll as sald rot
external porous roll advances,

vacuum manifold

axternal porous roll, and said

ecelerating to said second

discrete sequentially transferred

from said rotating external porous roll to a receiving
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vacuum
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commutation

iven

10 article acguisition point and ending at an article
deposition point:
rotating
commutation structure
article carrying su
ik revoliution ¢f said article car:

rive

n

o

manifold,

comprisin

N

va

16. A method accor 14, said
cuum mutation struchbure comp rotating
ant sald driven axrticle surface

drum.

g a rotating porous

" !
U 17. An article ca Ce Ccomprising a
of wvoids, 1 voids individually compri g &

surface area of between

rotating

square inches,

i8. An article carrying surface according to

salid article carrying surface carried by a
support structure.

19, An article carryving surface according to

said volids comprising between 5% and 50% of a

iy

screlte web

di

comprising:
a drum carrying a plurality of web

web portion web
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a firs transfer roll 1in selective vacuum

commutation with said plurality of discrete web portions;
t

commutation

salid second

(@3]
[65]

machine direc

web portion by said selective vacuum commutati

acgquiring said second web portion;

10 acquiring said
ransfer rolils

porticngs onto a

ib discrete web

wnerel

portions onto a running

22, A discrete web
Ty - 32 i o = . o [ n
av according to claim 19, said drum carrying said

bt )
1 a bthird web

T
o
=

compri

discrete web

23, A avstem for transf

claim 21, szaid first transfer rcll

web portion by

and second Lxre

20 | itine id ird and fourth web portions onto a

P 1

said machine direction by a

and fourth web spaced
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(@3]

said puck structure

voids dindividually

voids,

10 of between about 7x107° sguare inches and 1.77=x107% sguare
inches voids coupled to a

26 An  apparatus discrete

a puck structure coupled te a scurce of

ik source of wvacuum providing constant vacuum

to said puck structure and providing selective vacuum to
an article carrying surface of said puck structure.
27. An apparatus for transferring discrete

1OPp

N>
<
(9]
o]
5
!
=
"
n
=
[te]

omprising a plurality of

zones sequentially supplied with

vacuum, first at an upstream zone in a machine direction

corresponding to puck engaging said

e article, second at a central ZOne

puck engaging sald central
20 said discrete article, and third at a trailing zone

waglng sald trailing

Lo said puck

article,

and said vacuuwn uentrally deprived of

orrespending to said

[

CL sarnd discrete
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portions, a first transfer roll in selective vacuum commutation with said plurality of discrete web portions, a second transfer roll in
selective vacuum commutation with said plurality of discrete web portions, and a running web.

The inventions listed as Groups i-IV do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

SPECIAL TECHNICAL FEATURES

The invention of Group | includes the special technical feature of a system for processing a web, the system comprising: a vacuum
commutation structure, not required by the claims of Groups II-IV.

The invention of Group I includes the special technical feature of a system for processing a web, the system comprising:

a rotating external porous roll rotating at a first rotational speed;

a rotating internal vacuum manifold communicatively with at least a portion of said rotating extemal porous roll, said rotating
internal vacuum manifold rotating at a variable rotational speed, from a second speed less than said first rotational speed, to said first
rotational speed, to a third speed greater than said first rotational speed,
not required by the claims of Groups |, lll, and IV.

The invention of Group Ill includes the special technical feature of a plurality of voids, said voids individually comprising a surface area of
between about 7x10-6 square inches and 1.77x10-4 square inches, said voids coupled to a source of vacuum; and a puck structure, not
required by the claims of Groups |, II, and IV.

The invention of Group IV includes the special technical feature of a system for transferring discrete web portions comprising:

a drum carrying a plurality of discrete web portions comprising a first web portion and a second web portion;

a first transfer roll in selective vacuum commutation with said plurality of discrete web portions;

a second transfer roll in selective vacuurm commutation with said plurality of discrete web portions, said second transfer roll
arranged downstream in a machine direction from said first transfer roll;

said first transfer roll acquiring said first web portion by said selective vacuum commutation, and not acquiring said second web
portion;

said second transfer roll acquiring said second web portion;

said first and second transfer rolls depositing said first and second web portions onto a running web.

COMMON TECHNICAL FEATURES

Groups I-IV share the common technical features of an article carrying surface coupled to a vacuum. However, this shared technical
feature does not represent a contribution over prior art as being anticipated by US 6,446,955 B1 to Janatka et al. (hereinafter referred to
as Janatka), which discloses an article carrying surface (outer cylinder 50; Col. 4, Lines 28-30; Fig. 4A) coupled to a vacuum (Col. 4,
Lines 30-37).

As the common technical features were known in the art at the time of the invention, these cannot be considered special technical
feature that would otherwise unify the groups.

Therefore, Groups I-IV lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

-*-Continued on next extra sheet-"-
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-*-Continuation of: Box No Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)-*-
Note

Claims 11, 13, 14, 16, and 21-23 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because Claims 11,
13, 14, and 16 are indefinite for the following reason:

Regarding Claim 11, Claim 11 recites "said traveling web", "said rotating article carrying surface", and "said rotating vacuum
commutation structure”, however, Claim 11 depends from Claim 9 and Claim 9 depends from Claim 1, and neither Claims 1 nor 9 recite
a "traveling web", “rotating article carrying surface”, or "rotating vacuum commutation structure”. Thus, Claim 11 is inconsistent with what
is recited in Claims 1 and 9. For the purpose of this Written Opinion, Claim 11 is interpreted as depending from Claim 10.

' Regarding Claim 13, Claim 13 recites "said rotating external porous roll", however, Claim 13 depends from Claim 11 and Claim 11
depends from Claim 10, and neither Claims 10 nor 11 recite a “rotating external porous roll'. Thus, Claim 13 is inconsistent with what is
recited in Claims 10 and 11. For the purpose of this Written Opinion, Claim 13 is interpreted as depending from Claim 12.

Regarding Claim 14, Claim 14 recites "said discrete portion of said web", "said acquisition point", and "said deposition point', however,
Claim 14 depends from Claim 12, and Claim 12 does not recite a "discrete portion of said web", "acquisition point", or "deposition point".
Thus, Claim 14 is inconsistent with what is recited in Claim 12. For the purpose of this Written Opinion, Claim 14 is interpreted as
depending from Claim 13.

Regarding Claim 16, Claim 16 recites "said driven article carrying surface", however, Claim 16 depends from Claim 14, Claim 14
depends from Claim 13, and Claim 13 depends from Claim 12, and none of Claims 12-14 recite a "driven article carrying surface". Thus,
Claim 16 is inconsistent with what is recited in Claims 12-14. For the purpose of this Written Opinion, Claim 16 is interpreted as
depending from Claim 15.

Regarding Claims 21, Claim 21 recites "said first and second transfer rolls” and "said first and second web portions", however, Claim 21
depends from Claim 19, Claim 19 depends from Claim 16, and Claim 16 depends from Claim 15, and none of Claims 15, 16, nor 19
recite "first and second transfer rolls" nor "first and second web portions”. Thus, Claim 21 is inconsistent with what is recited in Claims
15, 16, or 19. For the purpose of this Written Opinion, Claim 21 is interpreted as depending from Claim 20.

Regarding Claim 22, Claim 22 recites "said plurality of discrete web portions”, however, Claim 22 depends from Claim 19, Claim 19
depends from Claim 16, and Claim 16 depends from Claim 15, and none of Claims 15, 16, nor 19 recite a “plurality of discrete web
portions”. Thus, Claims 21 and 22 are inconsistent with what is recited in Claims 15, 16, or 19. For the purpose of this Written Opinion,
Claims 21 and 22 is interpreted as depending from Claim 20.

Regarding Claim 23, Claim 23 recites "said third web portion" and "said fourth web portion", however, Claim 23 depends from Claim 21
and Claim 21 depends from Claim 20, and neither Claims 20 nor 21 recite a "third web portion® nor a “fourth web portion". Thus, Claim
23 is inconsistent with what is recited in Claims 20 and 21. For the purpose of this Written Opinion, Claim 23 is interpreted as depending
from Claim 22.

Continuation of: B. FIELDS SEARCHED Documentation searched other than minimum documentation to the extent that such
documents are included in the fields searched
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