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(57) Abstract: Discrete items are conveyed, preferably by a vacuum conveyor, in a machine direction toward a pair of rotating
blades. A first intended target of folding, for instance a right portion of front and back panels of a diaper, travels up a ramp, raising
the level of the intended target. A rotating blade passes under the intended target of folding, and folds the right portion of front and
back panels of a diaper over. If desired, a second intended target of folding, for instance a lett portion of front and back panels of a
diaper, travels up a second ramp, raising the level of the intended target. A rotating blade passes under the second intended target of
folding, and folds the left portion of front and back panels of a diaper over. The folded diaper then exits the folding system and

travels downstream for further processing as desired.
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APPARATUS AND METHQOD POR FOLDING
Related Application

This application claims the benefit of co-

pending U.S. Provisicral Patent Applicaticn Serial No.

, 353, filed 24 October 2014.
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Background of the Invention

The dinvention

apparatus methods

production line. Although the description provided

10 relates to diaper manufacturing, the apparatus and
method are ily adaptakle Lo other applications.
Although the description provided relates to forming
side panels of diapers, the apparatus and methods are
eazily adaptable ther disgosable

15 vroducts, other wr portions of

diapers.

Generally,

comprise an absorbent

pvatch and a c¢hassis, which, when the

: - 11NN T 3 ma e [ < B =T .
is worn, supports the insert proximate a wearer’'s Dbody.

[o3

20 Additionally, diapers may include other wvarious

vatches, such as tape tab patches, resusable fast

and the like. The raw wmaterials used in forming a

repregsentative insert are tTypically cellulose pulp,
tissue paper, poly, nonwoven welb, and
25 elastic, although application speci are
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the 1nsesrt raw

sometimes

and unwound and

> fed web pro
abscrbent
the provided raw

mill, Discrete pulp cores

and placed on

i0 super-absorbent
culp core. The tissue web
core. The wrapp core 13 by proceeding
through a unit, which at least partially
compresses the core, 1 1ts density and
is st king, the tisgue-

-y v J . I o O -~ - o 1 - ~ o~ ¢ ey Fo e Terrs 2 e
wragpped c<ore is passed through a segregation or knife

unit, where individual wrapped cores are cut. The cul

>

N
&

formed core between a backsheet and a topsheet, and the

combined wel receivez ears for securing the diaper

about the waist of a baby.
Most products reguire some longitudinal
25 folding. Folding cof webs can be combined with elastic

F<

Lo rmake a cuff.

OV LW

tiff edge to soften . It can

o
0
'
r

o e used to conver o i o . dnto a

(@8]
L)

machine

longitudinally

hook applicators into the
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diaper, and alsoc cross-fo
region to stack the diapers prior to packaging. Larger

porticnz of diapers, such asg

and rear panels of pant
5 folding for compactness and packaging.

preduct is then paszsed deoewnstream

1@ where the diapers are stacked

and packaged and shipped for saie.

X®
i®]

Summary of the Invention

i0 A systen £ g provided., At
one rotary blade 1s passed under an intended target of

the foiding, and the blade the intended target

and passes the inLends ta o for further
processing.
§ the “hods  taught in  the

applicablie not only to diapers

any welb based operation, The
folding technigues taught herein can

te component cf a

>

N
&

taught herein

M

; the pressant m

products.

Apparatus and methods are provided for

25 2te iterms zuch as diapergs at high speeds.
are conve by a wvacuum

conveyor, 1in a machine direction toward a pair of
rotating bklades. The target of folding, fox
instance a right portion of front and back paneis of a

30 diaper, travels up a ramp, raising the level of the

intended target. A rotating Dblade passes under the

Lon

the right port

of front and back panels of a diaper over. If



WO 2016/065032 PCT/US2015/056705

another intendsd target of folding, for instance a left

portion of front and back panels of a diaper, travels

up a second ramge, ralsing the level of Lhe

target, A rotating blade passes undesr the intended
5 target of feolding, and folilds the left portion of front
and back panels of a diaper over. The folded

then exits the folding system and travels downstream

D

|-
ty
D
Qo

for further processing as desi

,

Brief Description of the Drawings

-
3

et
<

P e
Catlve weon

Lop view of

folding system, showing a single diaper product riding

on a convevyer toward a palr of folding blades;

folding systemn

top view o©f

3

oyl e I ;
ades, with a

of the diaper riding up

a ramp and

15
>Lad

28 Fig, 4 is a top view of the vright pansl

portion of the diaper being folded by a rotating blade;

Figs. 5 and 6§ are top views  of a

representative web folding system, showing a Zfolded

panel portion, and showing a left panel

25 the diag riding up a second ramp and
approaching a second rota

Figs. 7 and of the left

porticon of the diaps by a rotating

30 Fig. 92 is top view of the folded diaper

folding system and being passed downstream

poraoces
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“he

embodiment of the folding system shown in Fig.

£

kar to maintain

alternate embodiment including a

Lo wmaintain the

fold, and

first and second during downstream
5 vassage;

Fig. 11 is a side view of

Figs. 1l2a-c are top views of alternate blade
configurations

LAY

10 Degcription of the Praferred Embodiment

those =z2killed in

Lhe physical emb

ify the invention which may be

-,\7,,-)

anged arting rom the invention,

=3
j83)
<
&
0]
.
jna
o
G
D
Q
’.j
o
e
O
e
o
O,
)
ke’
o
=
P
jo
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.
.

is that the oraser fold
28 techniques and apparatus are described herein with

respect tTo preducts such as diapers,

be eapplied to a wide wvariety of

%
o
=
o
’)
o
D
i
o
o]
o
r
L
pe
¢

processes in  which components are reguired to Dbe

25
hnigues can be used for ears,
hook materials, or any other situation in which
folding is d
Tmportantly, the methods taught  ir the
30 present application are applicable not only to diapers
and the like, but in any web kased operation. The

1
9]
je7)
o]
o]
©
o
et
=
O
o
J
.
3]
=
o
<

taught herel

a manufactured article desired tTo Dbe
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methodsa

taught product

specific., For instance, the present methods can be
oL to diaper as

products.
5 keferring now %to Fig. 1, & top view of a
entative welb folding system is shown. A diaper
product 10 riding on a conveyor 18, preferably a vacuum
conveyor with wvacuum commutation ports 18a, is conveyed

toward a cair of folding blades Z2.

i0 Vacuum ) the
entire length of or extend for
zelected portions as shown, or

extend

for

an vant-

type

ection 1 is
zide of
oot front and left

panels of & previously formed diaper 10.
of panel 14 consists of bkoth the front and

formsad

portions of Lously

28 diaper 10. Intended fold lines L for the left panel 12
and R for the right panel 14 are acted upon by the
system.

The first intended target of the folding,
fold iline K for the right panel 14 iz seen ftraveling

25 onte ramp 20, the ramp 20 comerisgsing three sections, a

nveyor a sloped mid 20, and a
blade clearance level Z0c. Two ramps 20 are provided,
cne for each cf the intended fold linez L for the left
vanel 12 and R the right panel 14.

20 BElade 22, with bklade lobkes 22a and 22k, is
driven in the zhown by rotor 24. Pr

Lwo

programmed

indepe

ndant, controlled Dblades
to aid in actively folding each part of the
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~J

Conveyocr 18 travels in tThe machine direction

at a ficst speed. The rotatiocnal speseds of blade 22

can match the convevor speed {(first speed), but in some

5 instances, the rotational speeds of blade 22 are seen

o have positive effects by having a xotaticnal

.._

ol

el
D
]
(o}

greater than or
Stili referring to Fi

dezcription describes a horizonta

-
-]

rying at

et
L&
1
¢
g/

14 of an article 10

o0
~

conveying surfaces 18

“he <¢laims, The is not to be

cacing relat

in any direction away, relative fo

18, e.g., Lor a conveyor 18, the rawmp 20 would

>

N
&

actually elevate the first portion 14 of the article 10
in a horizontal direction relatively away ZIfrom the
ical conveyor 18.

Referring now to Fig. Z;, a side view of a

folding system of tThe present invention is shown. In

25 this wview, the ramp 20 sections, the

the 20k, and the
blade c¢learance level Z0c can be gseen. keferring o

is =shown entering ontc the cvamp 20 at the conveyor
30 level 20a. As the right panel 14 travels downstream,
the right panel 14 up remp 20 wvia sloped

> 1 »E Lhe dintended

target, right panel 1i4. As the right panel travels
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onto blade clearance level Z0c, as shown in Fig. 3,

[

irst rotating Dblade 22 passez under the intended

£ folding, right panel 14, and gpasses under

i lokbe ZZ2a of bklade 22
5 rotates whi 14 is carried by the
blade level Z0c, blade 22 contacts the

underside of right panel 14 and folds the right panel

Referring now o

i0 achieved, the  half-folded dlaper

downstream. Left Y3 onto

20 at the = YOTr Ag the

travels downstream, panel 14

20 wia sloped midsecticon 20b as shown in Fig. 6,
ik raising the level of tThe intended target, left panel

12, As the left panel Lravels onto blade <learance
evel 20c, second rotating bklade 22 passes under the

intended target of feoliding, left panel 1Z, and passes

2Gc, As lobhs 2Za of blade

>

20 22 rotates while the left

C

pane]
12 of diaper 10 over along line L, as shown in

and 8. The diaper 10 1is passed downstream as shown in

25 9, for further processing {&.g., folding or
packaglng) as desiced,

Referring now tTo Fig. 10, a top wview of an

alternate embodiment of the folding system shown in

Fig. 1 1s shown, In this emoodiment, a tucker bar 26

20 ig provided at or above the blade clearance level 20c,

as shown in cross sectbion in

26 maintains the figst fold

diaper 1z passed downstream tTc the second rotating
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to maintain ti first and 2cond folds R and L dintact
during downstream passage.

5 igs. 1Z2a-c  top views of
alternate icng are shown. In Fig. 1Za,
an oblong ear shapsd blads 122 is shown., In Fig., 12D,
a circular blade 222 is shownn. In Fig., 12c, a bow-tie
shaped blade 32Z iz shown. lade shapes can be altered

i0 to improve addition,

For instance,

crovid

ealtdres el

Alternative

downstream blades

s

could

20 decreased coefficient-of-friction
the downstream blade 22.

The foregoing iz considere

one

ativ

22 are used,

provided wi

features

d asg

whether

e o a

21y,

illustrative

only of the principles of the invention., Furthermore,

since numerous modifications and changes will readily
25 occur toe those skilled in the art, it is not desired to

Li the construction and

operation shown and ile +the preferred

erabodin has det may be

changed without departing from the invent which is
30 defined by the claims.
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We Claim:
the apparatus

=

for Zfolding a
at & first

5 carrying at least a first portion of an artic
T
RS

2.

[

53

sald apparatus £

a second

sortion

.
|8

o2

PCT/US2015/056705

product,

according to claim 1,
for carrying at

eievation;
a second vlade at a fifth slevation hetween
20 sald first and fourth elevations, saild second blade
folding over at least a portion of said third portion
of said article conto at sald first portion
and second portions of said article.,
3. An apparatus according tTo claim 2,
25 wherein said third and £ifth elevations are equal.
4. Arn according o claim 2,
wherein said second elevations are equal,
5. An acceording to <laim 2,
wherein sald second rotates into contact with
30 said third portion of said article.

7 3
F2 881

apparatus

sald second fol

said article onto

A

A

second

according to

over said

portion

(O

thind




WO 2016/065032 PCT/US2015/056705

irst coefficient of friction, and a second zone having

5 a second coefficient o ioti ifferent than said

10 5. An “o  claim 1,

wherein said first contact with said

~

zecond portion of said

10. Arn ing to claim 1,

sald first blade provided with a first zone having a

a second zo

having

than sadild

il. An apparatus according *to claim ;

5

acting sadld of said

>

B - . 2y . . N] PR P,
greater Tthan a speed of said

N
&
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