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PRODUCT TURNER AND PLACER
Related Application

co~pending U.5.

5 107,833, filed 26 January 2015.

disclesed herein relates to

o
=

producing disposakle products

f
[

apparatus and method are

sarticutar inventic

apparatus for turning and placing either cof or
discre ysable products
i5 Generally, diapers absorbent insert

which, the diaper

worn,

supports body.

Additiona.

.
satches,

/r‘

fasteners and the

20 like. The raw materials used in forming & representative
pulp, tissue paper, poly,

and etastic, although

are sometimes utilized.

materials are provided in

ge] roll form, and unwound and applied Iin continuously fed
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fashion.

In the creation of a

absorbent insert, the celluleose pulp i1s unwound from the
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a pulp mill.

using a vacuum forming

continuous tissue welk.

Option powder may be added to the

pulp core. The tissue web 1s wrapped arcund the pulp

.Y
>

U cora. The wrapped core 1s debulked by proceeding through
ally compresses the
ity and structural
sue-wrapped core is
knife unit, whare

i5 individual wrapped cores are cut. The cut cores are

conveyed, at the props or spacing, to a boundary
compression unit.

While the insert cores are belng formed, other

insert components are being prepared to be presented to

20 the comprassion unlt. For Instance, the poly

is preparsd to recelve a cut

lose pulp, poly sheet material Iis

in roll form. The poly sheet 1s fed through a splicer and

accunmulat

an adhesive

NI

&l
s}

o

-

-

Ctern, and then presented to the

unit. In to the poly s
bottom of the insert, a two-ply top

plies are an acquisition layer w
20 material, both of which are fed from
arent rolls, through a splicer and accumulator.
coated with adhesive,
to size, and presented to the bounda
Therefore, at the bpoundary compression unit, three
35 components are provided Zfor assembly: the bottom
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sheet, ths core, and the two-ply top sheet

A bt

entative boundary

inciudes a profiled die roller and a smeoth platen
roller., When all three 1insert components are provided to
the boundary compression unit, the ni

J i

prop

aerly comp the boundary of the insert. Thus,

provided at the output o0f the boundary compression unit

is a string of interconnected diaper i The diaperx
inserts are then separated by an insert knife assembly

At this point, the completed insert is ready

for on a diaper chassis.

A repregentative dlaper chassis comprises
onwoven web material support structure. The diaper
support structure 1s generally elastic and may incliude

pelly band elastic.

nonwoven web material, which is from
through splicers and accumulators. The

patches,

raps
cages

include

nonwoven wabh which
Fa

web that forms an

diaper. In a

nonwoven wek into two

inner diaper linsrs. become the inside of

PCT/US2016/014717



WO 2016/123016

[
C

-2

NI
(@3]

[Gx

>

¢
{

[

becons

the inside of the back of that Second, WO

zeparate, relatively narrow strips are formed that may be
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sub seguent

leg-hole elastics.

by an angularly
laterally with their downstream target positions on the

is also done with

: . 3 - = ) T TSy e
iraner ecges oL the formed liners.

turn bars upon entrance to the process.

After the nonwoven web is slit, an

applied to the liners in a predetermined pattern in

to receive leg-hole elastic, The leg-hole
elastic 1s applied to the liners and then covered with

the narrow strips praviously separated from the nonwoven
web. Adhesive 1s applied to the outer

combined with ths assembled inner

thereon, thereby forming the diaper

the elastic smbers have been sandwichsd

inner and outer webs, an adhesive 1s a
chasslis. The chassis 1s now ready to recelvs

In diapers it 1is preferab
around the leg region in a cuff to <

securely within the diaper. Typically, stra

are held by a non-woven

of the non-

Lded by use
ics within a

the elasti

remain in the cuff.

Most preducts reguire

It can be combined with ela

It can be used to overwrap
feel of the product. It can alsc be used to convert the

final product into a smaller form to i1mprove the

PCT/US2016/014717
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Lo asse

final diaper p:

must be combined with . The

insert onto the chassis a placement drum or at

5 ed pitch or
~ombination is
other, and
the webs at
to individual diapers beilng

10 webs,
processes typically use splicers
and accumulators to assist in providing continuous webs
during welb processing coperatilons. A first web is fed from
a supply wheel (the expilring roll) inte the manufacturing
i5 process. As  the material from the expiring roll 1is
depleted, 1t is nece ice the leading adge of a
seceond web from a to the first web on the
roll in that wiil not cause
interruption of the web supply to a web consuming or

20 utilizing device.

a substantial length of the £first web. By using an

accunmulat

NI
(@3]
O

ontinue, yet the trailing end of the material can be

4

a short ime interval so that it

or slowed

[}

explring roll remains supplied

continucusly to the web-utilizing device. The accumulator
t

roli can ke spliliced
In this m: constant web
supply being paid out from the accumulator, while the

in the accumulator can be
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the standby include

isc

losed 1in U.S. Patent Applice

11/210,616, which is commonly owned

the ©present application, and Incorporated
5 reference.
As in many acturing

minimization is a goal in web

QL
o
8]

products having raw materials cannot be sol

CONsSumMers. Indeed, du te the rate at which
10
2ctive product is intensive.
That is, recyclable materd ars harvested only after an
i5 0f a reject product at or near the end of
a process. The are
commingled, and of
s& waste web
processing would benefit from systems nd methods that
20 ldentify potentially prior to product

assembly, thereby e

mat

to improve quality and production

levels

i T
ective product,

the art

NI
(@3]

maethods

teld and less
downtime.
disclosed in

Some diaper Lo techniqgueaes

20 incorporated herein by reference. As described thereln, a
otary knife or die, with one or more

agaln and 1n coordin n with a

corresponding cylinder to create preferably trapezoidal
ears. Ear material is slit into two lanes, cone for a left

35 side o a the other for a slde of a




WO 2016/123016 PCT/US2016/014717

-1

En
T
t

diaper. Fastening tapes are applled to both the right and

- i 7 £ an — m ay e oy he . - - 34 - LN
the left ear webs. The ear material i1s then die cut with

’_

a nested pattern on a synchronized vacuum anvil

The resulting discrete ear pileces however, due

[Gx

to the trapezoidal pattern of the ears, alternate between
ntation and  an incorrect {(reversed)
to be rotated
the ears and
asscciated tape present a left ear and a right ear on the
10 .
the reversal of the ear pattern,
picked up at the nested =ar pitch
by an ear turner assembly that will expand to a pitch
to be unnested and allow
i5 for every oth are

product, and every other ear appiied to the left side of

)
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m
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In this manner, for a single product, one of

Far appdll can be by a

bump method with intermittent thesive applied to the

chassis

or can be by vacu

N
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ide panel assemblies, 1nc

mechan , «an be to two ears, the side

iz

assemblies attached in conditicn. Two more

creats a Ifront panel

an coupl

to wear about the waist of a user.
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20 Chips of material ca:
ears to provide a diaper with contoured leg openings. In

one embodiment, the <hips be removed from the ears

before the ears are attached to the chassis web. In an
additional embodiment the chips may be removed from the

35 ears after the ears are attached to the chassis web. In
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ern oved

tional bod nay be rem

the a of the < wel remove
the ears are attached to the chassis web.
Generally, diapers comprise an absorbent insert
5 or patch and a chassis, which, when the diaper is worn,
supports the insert proximate a wearer’s body.
Additionalilly, diapers may include other wvarious patches,
such as tape tab patches, rsusable fasteners and the
like. The raw materials used in forming a representative

10 are typically cellulose pulp, tissue paper, poly,
nonwoven welb, acquisition, and elastic, although
spac materials are sometimes utilized,
st 0f the insert raw materiais are provided in
and unwound and applied in assembly line
i5 fashion. As in many manufacturing operations, waste
minimization is in web processing applicaticons, as
preoducts having raw materials cannot be sold to
to the rate at which web
even minimal waste can cause

20
materials are
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separat
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However, sting recyolab

i - LR
ensive. That 1is,
only

the end of

near

mat
led, and harvesting requires the extra step of

ing waste is beneficial

shed with

1 te

we

wthod of iscre b teo

pleces
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another

by use of a slip-and- applicator. A slip-

5 £
ting which 1is moving at a
ace and upon which the

owed to “slip”. A knife-edge, mounted
on the rotating knife roll, cuts a a segment of the

10

through holes on the anvil’s face as it
the anvil’s speed downstream to the
i5 where the web segment is to
the web,
competitive
operational
speeds i1ncrea:

20 mechandis and operatilonal capabllities of the

impreoved accordingly.

di

1
fa
LS

instanc

manufacturers choose to use pre-formed stretched laminate

te construct oducts such as di

apers, In a typical

NI
(@3]

15 preferred to have a stretch from side to

the wal >. In prior art

construction techniques, machines are used that con

ction, and then rotate

stretch laminates in a

the stretch laminates to receive an absorbent core

30 roughly perpendicular to the front and rear panels.
However, 1f the pre-formed stretched laminate is supplied

icularly to the unwind or

direction, the priocr art machines would not orient the
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diapers from an unwind

perpand:
Summary of the Invention

A core forming unit feeds a core to a cutting

!
5 unit, where a core 1s wrapped with a core topsheet and
The core insert 1s folded and a front wing web
and a back wing web are coupled to the folded If a
pant type diapsr is desired, side of the wing
web and pack wing web are bonded together at side seam
10 regions. Disclosed 1in are msthods and
apparatus for severing a continuous webk, such as but not
limited to a continucus web of formed and seamsd pant-
type diaper products, 1nto discrete pileces, and re-
nting the =ces by turning and pla

i5 discrete portions of the front wing web and
sack wing web are Lded over to create a compact product

for packaging and shipment.
A method of processing a continuous web 1s
disclosed, ng providing an incoming
20 continuous at a first orientation

aach

lece compr

o
top edge and a

NI
(@3]

adjacen

said discrete pilecas from

said first orientation relative to horizontal te a second

20 orientation relative to  horizontal, depositing =said
pileces and spacing adjacent pleces by separating a top
edge of sald discrete plece from a bottom edge of
said second discrete pilece.

Brief Description of the Drawings

35 Fig. 1 is a schematic of a representative web
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proce 2881 ng 8Sys term;
i 2 is a verspective view of a machine for
14, L 18 peraspe v vView IS aCnNine IoIX

zevering a continuocus wepk into discrete pieces and re-

orienting the discrete pieces by turning and placing the
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Fig., 3 is an expleded view of porticns of the
machine o

of the machine

fa
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sequential series of side

=nt invention picking

ip discrste pleces from an anvil roll at an acquisition
point and rotating and pivoting the puck to a deposition

point.

15  Description of the Preferred Embodiment
Although the disclesure herecof 1is detatl
exact to enable those skilled in the art to practice the
invention, the yphysical embodiments herein disclosed
merely exemplify the invention which may be embodied in
20 other specific structures. While the empeodiment
has been described, the details may bke changed without
departing from tl invention, which is by the

NI
(@3]

is then re-oriented

running and applied

) E 3
SU can be employed {or

rection during the manufacturing process.

of the present methods and machinery is shown. Firs

8]

35 core forming procsdure takes place at core forming unit
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tinuous

cut core.
5 continuocus and

such as with kshest 118.

Next, ti lded by a folder 124 such as

a tucker blade. cora 1s introduced into a

combining unit where the folded core receilves on one side

[
>

a front wing web 140, whic has been pre-cut and applied

U
yLded core. The
back wing web
130, which has &also been re-cut and applied with
folded core.
i5 The core, Iront wing and
is passed to a side bonding unit 150, such as an
ultrasonic bonding unit, where the Iront wing and back
wing are bonded together at seam reglons. AL this
point the diaper 1is fulliy but in a continuous
20 web.
The present applicaticn is primarily directed at
statlion 160, severing a
continuous web o discrete
diapers, and re-orie by turning
25 and placing the discrete diapers. It i1s noted

of thes present invention can alsc be

er than a continuous wepb of fully
formed diapers
20 For ease of packaging and shipping, portions of

the <front wing and back wing which extend widthwise

can e folded over the
olded core, for instance using a cance folder by folding
unit 170. If desired, the product can then be folded in

35 half agaln for compact packaging by folding unit 180. The
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then tLhe

s and e
passed on at

5
discrete pants type the
>uck 40, which acguires the pant type diag
anvil 32 at an acquisition point. A zeries o
10 are rotatal : and rotat
unit 50 acqulre the individual
diape
pucks
pucks
i5 40 also pivot downwardly,
diaper 20 from a vertical
orientation. The pucks 40 are
retain the pant-type diapers 20 upon a
of the pucks 40. However, other attraction or
20 forces can be employsd to

on the

carrying

ke
[#4]
jo
I
.
8]
0
D

pant

type

NI
(@3]

discrete pant-type

vertical orientat

Continuing their revolution,

20 their horizontal orientation at the

the individual pant-type diapers 20 onto
35
35

product

the

PCT/US2016/014717

jaj]
<
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ot
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jol]

from the
pucks 490
rotating
type
shown, the
As the

ction, pucks

o a horizontal

preferably vacuum pucks to

rying surface

retaining

retain the pant-type diapers 20

civot from

deposition point of

conveyocr 60,

returning to

the
eC,
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alternative emi iment
in Fig. 2 be
discrete pieces in addi
diapers 20. For instance, the turner/placer of Fig. 2
5 can be used to turn and space other discrete elements of
products, such as ear webs, side panel webs,
waist band features, or any other discrete object.
Instead of depositing discrets 20 onto a conveyor
60, a running web of take the place of the
10 conveyor 60, and a can be used to bond
discrete pieces coming from the produc turner/placer
onto the running web of material. In this manner, the
discrete pileces can be placed at one o0r more outboard
edgss of the zrunning web instance 1f e or silde
i5 panels are desired to pe place), or within the cross-
machine dirsction width of the running web (for instance
abscrpent c¢ore, to turn,
onto a ruaning
2, pucks 40 are by
20 pucks 40 from vertical to
Pivoting members 4Z are carried

N .
ot e
O

S

NI
(@3]

is an eccentric

DUCKS

whick

about

e AT ’
cam LoLLlowes

operably engaged

shape disposed on

rotats, cam follower

52 and

the cam

followers 54 travel throughout the eccentric channel 52
provided on body 20. During rotation, the pucks 40 pivot

35 from a ve orientation as seen at the bottom of Fig.
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4, to a horizontal

J. 4, and then

horizontal to T he

[Gx

40 is shown acqu:

vertically oriented anvil drum 30, at n acquisition
point. In Fig. 5B, the puck 40 has begun to rotate away

=

from the acquisition point. As shown in figure 5C as the

10 puck 40 continues to rotate, the puck 40 begins to pivot
operation of by pilvoting member 42, from a vertical
towards a horizeontal orientation. Referring to Fig. 5D
the puck 4C has now pivoted to a horizontal position and,
at a depositi point, is in position to lay down a

i5 discrete diaper 20 onto a conveyor 60.

After the discrete diaper products 20 are placed
onte convevor 60, as mentioned the discrete
products 20 can be passed downstx and product

20 recognize that thes

present configuration allows for easy size change

oparations. In a size change operation, machines are

reconfigured to

exampl

25 o cenfigure the machine of Fig. 2 for
ry to adjust the D1
of th conveyor &0, upwardly or downwardly.

Alternatively, one coul the position of the pucks

Jd, also upward.

20 2 - o
S discrete web portions.
considered trative only
inventic rmore, since

35 invention to the
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While the preferred embodiment
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Claim
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. 2 method of processing a continuous

[

wel; the method comprising:

providing an incoming
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the web into

viece comprising a leading edge,
edge and a bottom edge;

miiring a discret

.Y
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C
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s
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rotating said discrete piece about an axis

9]

of the first orientation:

spacing adiacent pieces Dby

7]

a leadinc

F,
=
o
}.
}._a
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said discrete pieces from said

spacing adiacent

first discrete

o]
o
&
o

A . p - . -
at rvieces by separating a

)
!
L

.

bottom edge of said second dis Le piece.

T
!_.4
D
Q
D
[
I
a
=3
9]

2. A mnmethod according wherein

vbation relative  to worizontal is

to claim 1,

said to worizontal o ds

v

10¥ 17

4. A method of claim 1, said

deposited onto a conveyor,

(o8]
O
o

A method of claim 1, said pleces

running web of materiail.

deposit

5. A methoed of claim 1, sald

comprising a diaper.
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7. &2 method of processing a continuous

welk; the method comprising:

rotating and pivoting unit

comprising a leading edge,

[Gx

and a bottom edge, said

orientation re

horizontal;

rotating

of the first orient

.Y
>

pleces Dby separating a

.
sl
73
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:;_A -
e
e}
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:

pisce from a leading

pleces L[rom

by

first orientation relative to horizontal To a second

i5 orientation relative to horizontal;
depositing said pileces
P edge of
of said sec
according
20 Lo

9. A mnmethod according 7, wherein

tive to horizontal is

sald second corientation rel

0]
.Q_'v
o

25 i0. A methed of c¢laim

a conveyor.

il1. A method of c¢laim 7, said pileces

deposited onto a running web of w
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