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pending U.S. Provisional Application Ssrial No.
5 62/395,152, filed 15 September 2016.
Background of the Invention

The present 1invention relates to disposable
hygiene products and more specifically, to methods and
apparatuses for processing disposable hygiene products such

10 as baby diapers, adu csable undergarments
avices, wd the 1like. More
the invention relates to controlling and
positioning webs or web segments of a disposable diaper and
bonding them. Various types of automatic manufacturing
i5 e ent have been develcoped which produce the desired

re with a varlety of
The invention disclosed herein relates to a
method for contrelling pieces traveling on a productior

“ically a bonding syst

~em for bond

20 of webs ftogether. Although the description provided
diaper menufacturing, the method is N
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Summary of the Invention
The current invention 1s a system anhd method

or producing a disposable undergarment, with the lateral

edges of the rgarment nded

means of an ultrasonic

horn. When a blank is formed for an it
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undergarment, the lateral edges of cppoesing edges of the
blank will form the sgeanm. When the edges are szealed

together, a seam is formed. The indivi
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may be lat

r separated along the seams.

Brief Description of the Drawings

igure 1 is a schematic view of a system

5

according the present inventlon.
Figure 2 is a view similar to that of Figure 1,
but showing movement of the component parts to vary the

distance between bonds.

Figure 3 1s an enlarged view of an anvil insert
for use with the present system.
Figure 3A is an enlarged perspective view of

the anvil insert illustrated in Figure 3

illustrated in Figure 3.

Figure 4A is an enlarged view of Figure 4 and

D

showing a bond pattern.
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insert illustrated in Figure 44, and taken along lines 4E
- 4B thereotf.
Figure 4C is an enlarged view of Figure 4A.

igure 5 is a top plan view showing a web with

Figure ¢ is a schematic view similar to that of

moving at a non-bonding velocity.

Figure 6A is a view similar to that of

]

igure

6, but showing a front side and a back side of a folded

igure 6B is a cross sectional view taken along

PCT/US2017/051848
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lines 6B -6B of Figure 6A, and showing a back side ad]

an anvil and a fro:

.

Figure 7 13 a schematic view similar to that of

Figure 6, and showing movement of accumulator rollers to

Figure 8 is a schematic view similar to that of
, and showing movement of accumulator rollers
to increase the velocity web after bonding.

Figure 9 1s a top plan view of webs moving a

16

plan view of webs moving as

various web velocities.

-

Figure 12 is a view similar to that of Figure
1, but showing three anvils and ultrascnic horns,
Figure 13 is a view similar to that of Figure
12, but showing movement of the component parts to vary the
distance between bonds.

Figure 14

anvils and ultrasconic

Figure 15 is a view similar to that of Figure
14, but showing movement of the component parts to vary the
distance between bonds.

Figure 1¢ is a view similar to that of Figures

1, €, and 7 but showing an accumulator series.
Figure 17 iz a view similar to that of Figures

for the accumulator series.
Figure 18 is a view similar to that of Figures

1, 6, 7, 16 and 17 but showing nother alternative

arrangement serlie

wn

similar to th
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igures

1, 6, 7, 16, 17 and 18 but showlng another alternative

P

¢ for the accumulator series.
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Description of the Preferred Embodiment

and

@
(o3

Although the disclosure hersof is

exact to enable those skillied in the art to practice the

invention, the physical embodiments herein disclosed merely

2 exempelify the inven may
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specific structures the preferred empodiment has
tails may be changed without

departing from the invention.

o Figures 1 and 2, a bonding

wherein the positicnal accuracy of
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the bonding and quality of the bonding is improved over the
eprior art. As shown, the system 10 includes an ultrasonic
bonder for bonding a plurality webs 12, or a folded web 12

~

raving a front side 122 and a back side 12B. The system

i5 10 includes a first anvil 142, a second anvil 14B, a first
ultrascnic horn 16A, and a second ultrasonic horn 16B. The

anvils 14A, 14B are each provided with an anvil insert 18

i profile, The first and second anvils
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14A, 14B are laterally spaced apart inline and in a machine

20 direction,
The system 10 includes means for
carrving the webs 12 so that the webs 12 pass a first gap

16A and then a second gap between

dltrasonic horn 16B. The first and second
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ion energy to the web
12 simultanecusly and in cooperation with a respective

anvil 14a, 14B to bond a respective portion of the web 12

that 1s to be an end portion 2C of an individual finished
30 article {not shown in these views). A4As mentiocned, the first
anvil 144 and the first ultrasonic horn 16A are provided

inline from the szececnd anvil 14B and the second ultrasonic
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horn

a predeterr

that corresponds to the distance between bonds 22. The

30 predetermined distance dI may be changed to accommedate
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various sizes of the finished product, since the distance
dl corresponds tTo the length o¢f the individual article
Accordingly, the length o¢f the individual article may b
changed by adjusting the position of the first or second

ultrascnic horn 16A, 168 with respect to the other

ultrascnic horn 16A, 16B. Moreover, the system 10 includes

14, 14B and ultrasonic ho lea, 16B and to move in the
direc: arrow A, {see Figure 2) and to thereby change

d2 betwe

the

il 14a, 14B and
horn 16A, 16B and the adjacent anvil 14A, 14B and horn 1EA

16B. Preferably, the selected anvil 1424

>
-
5

and ultrasonic

wrn 1s 16A, 16B slidingly mount

a base structure (not
shown}, and its movement manually or computer controlled,

as understood by one skilled in the art., Since the distance

dl, dZ intervals of Dbonding positions may be changed by
changing the position of the first or second ultrasonic

horn 16A, 1€B, the present system may easily produce
individual articles of varicus sizes. It is to be understcod

that while the view illust:

movement of the

second ultrasonic horn 16B, tThe pos of the first
trasonic horn 16A may also or alternatively Dbe

changeable, as required by a specific application.

system 10 may be seen to further comprise a veloclity-

epreferably inciudes a first web festoon accumulator 24A

having a first accumulator roller 302, and a second web

2

festoon accumulator Z4RB having a cond accumulator roller

30B. The first web festoon accumulator 242 receives the

webs 12 flowing from an upstream side and rel

the webg
toward the ultrasonic horns 16A, 16B while the seccond web

festoon accumulator 24B receives the webs 12 frem the

PCT/US2017/051848
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ultras 16A, 16B and moves the webs 12 toward a

downstreamn side. The velcoclty-changing device further

W2

inciudes means for moving the first and second accumulator
roliers 30A, 30B in a unison, linear manner to thereby

change the veloclty VI of the web 12 received. As seen 11

30a, 30B move in the direction of arrow B, the velocity V1
of the web 12 from the upstream side i1z moved to second,

slower velcocity V2, such that dwell time of the web 12

during the Dbonding operation 1s adequate for proper
bonding. The anvil rolls 142, 14B  are preferably
synchronized such that the device 10 will produce two bonds
22 simultaneously during the slower V2 velocity. Once the
web 12 is vonded, the accumulator rollers 3CA, 30B move in

he direction of arrow C

ot
oy

move at velocity V3 to be
second web festoon accumulater 24B at the
and in a downstream direction.

The surfaces of the anvils 144, 14B used in

cooperation with the ultrascnic horns 162, i6B may

preferably include an anvil insert 18, as 1is shown in

Figures 3 -~4C. The anvil insert 18 may include a seal

railr of spaced apart seal surfaces 2¢ having a recess 28

Therebetwe the seal surfaces 26 are provided
with & series of canted rectangular patterns or teeth 32
thereon, The canted orientation of the rectangular pattern

rovides both tralliing edge and leading edge coverage

ke

in a cross-machine direction. This arrangement allows even

with the

&)
1]
o3
=
<
s
.
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o
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r on the horns 16A, 16B int

148 such that the need to re-grind worn horns 16A, 16B is

greatly reduced. Morecver, the cost associated with anvil
142, 14B assembly is reduced because the anvil 14A, 14B and

the insert 18 may be manufactured separately and less

PCT/US2017/051848
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material is required. Further, maintenance of the anvil

only a spare insert 18 rather than an entire

by typical anvils (not shown) are not

main

18,
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hw
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when replacement is needsd. Typilcal bond patterns produced

and are often

shown). During
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7 wear grooves into the
ng downtime for horn 164,

maintenance. The pattern 32 disclosed 1n Figures 4,
4B and 4C reduces downtime for horn 1634, 168

cenance, With particular reference to Figures 4A and
it may Dbe seen that the canted arrangement of the
angles or teeth 32, creates a bond pattern that will

ly wear a corresponding ultrasonic horn 164, 16B. As

n, the edges 34 of nt teeth 32 are parallel o
another for facile ture. Moreover, the tseth

.—r

he machine direction at a
termined angle F {(see Figure 4A) that provides a
owing tTooth 32 to £ill in any gaps G {See Figure 4C)

ting between any preceding tooth 32.

iustrates this feature

nding on the geometry, such as wid

predetermined angle F may provide full coverage of the
asonic horn 16A, 16B to achleve the goal of even wear.
e angling the teeth 32 provides more even wear of the

asonic horn 16A, 16B;, structural liability of the teeth

nay increase with the angle F. Structural integrity of

ing the toath
a small radius RZ on one side and a large radius R1 on
other, lndividual teeth 32 are more structurally sound

the chance of breaking a tooth 32 1s greatly reduced.

anvil insert 18 of these views may be used to
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taneously bond adiacent article end portions 20, while

a boundary between the sealed end portions for a
later severing coperation.

With attention to Figures 12 -~ 15, 1t may be
seen tThat a bonding system 10 according to the present
invention may include a £first anvil

4B, a third anvil 14C, a first ultrasonic horn 1¢6a, a
second ultrasonic heorn 16B;, and a third ultrascnic horn
lecC. The anvils 14A, 14B, 14C may be s=sach provided with
an anvil insert 18 having a predetermined profile, as
described above. The anvils 142, 14B, 14C are laterally
aced apart inline and in a machine direction. &Asg in the

previous emboediment, the ultrasconic

vely and in

apply vibration energy to the web 12

cooperation with a respective anvil 14A, 14B, 14C to bond

a respective portion of the web 1Z that 1is to be an end
portion 20 of an individual finished article (not shown in

these views). As previously described, the first anvil 14A

and the first ultrasonic horn 16A are provided inline from

with the third anvil 14C and the third uvltrasonic horn 16C

corresponding horns 164, 16B, 1€6C are spaced apart a
predetermined distance d2 that correspgonds to the distance
between bonds 22. The predetermined distance dJd2 may be

changed to ommodate various sizes of the finished

product, since stance d3 corresponds to the length
of the individual article. Accordingly, the length of the
individual article may be changed by adiusting the position
of the first, second, or third ultrasonic horn 16A, 16B,
16C with respect to any other ultrasonic horn 6A, 16B, 16C.

the system 10 includes a device for linear

reciprocation o¢of a selected anvil 14a, 14B, 14¢

ultrasonic horn 164, 16B, 1leC relative to another anvil

PCT/US2017/051848
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142, 148, 14C and ultrasonic horn 162, 16B, 16C and to move
in the direction of arrow D, (see Figure 13} and to thereby
change the distance d3, d4 between a selected anvil 1434,
148, 14C and horn 164, 16B, 1€C and the adijacent anvil 114A,

el
-

148, 14C and horn 16A, 16B,

eyl
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e
AS
.
g
n
=
o]
C
o)
0l
o]
[
D
A
“
e
O
o
n
rA
<9

described arrangement, a selected anvil 144, 14B, 14C and
ultrasonic horn is 16A, 16B, 16C is preferably siidingly
mounted to a base structure (not shown),;, and the movement
manually or computer controlled, as understood by one

art. Since the distance d3, d4 intervals

FA
0]
o,
o
]
o

of bonding positicns may be changed by changing the position
of the first, second, or third ultrasconic horn 16A, 1E6B,
16C the gpresent system may easily produce individual

articles of various sizes. It is to understood that

while the views of Figures 12 and 13 illustrate movement

+

of the first and third ultrasonic horas 16A, 16, the
poesition of the second ultrasonic horn 16B may also or
alternatively be changeable, as regquired by a specific
appllication. Moreover, the bonding svstem 10 may include
any combination of fixed and moveable ultrasconic horns 16A,
168, 16C, =such as, but not limited to: cone fixed ultrasonic
hern, with twe movable ultrasonic Thorns; two fixed

dltraseonic horns and one mevable ultrasonic horn; three

-3

ixed ultrasonic horns;: and three movable ultrasonic horns,

by way of non-limiting example.

Figures 14 and i5 iilustrate another
.

arrangement of anvils and ultrasonic horns. In these views

anvil pairs 1144, 1148 are utilized rather that the =i

H
3

et
}_..‘
@

i-,

anvils 14Aa, 4B, 14C illustrated 1in previous =

D
=
z
n

a.
T
o)

6B corresp

3

n
114B.

Cive

tern

}...(
o

e an a

arrangement and showing a vertical accumulator series 140
rather than the web festocon accumulator 24A, 24B and

accumilator rellers 302, 3C0B arrangement previously

PCT/US2017/051848
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described. As shown, the accumulator series 140 may include

any number of roll assemblies 130. It is to be understood

that while specific numbers and arrangements of assemblies

130 are shown in the Figures, any number and arrangement

5 may be envisioned without departing
Morsover, while not specifically

showrn, it is to be understood that the accumulator series

140 shown in Figures 16 and 17 mav be used with any of the
anvils 1424, 14B, 14C and ultrasonic horns 164, 168, 16C

i0 described and illustrated in previous views.

Figures 18 and 1% illustr
arrangement similar to that of Figures 16

& horizontal accumulat series 140A.
accumulator series 140A may include any

i5 assemblies 130. As in the arrangements s
and it 1s to be understood

numoer

hown n Figures

cific

of ro

number

rrangement of assemblies 130 shown in the Filgures should
not be considered limiting, and any number and arrangement
of roll assemblies 130 mayv be envisioned without departing
20 from the 1nvention. Morecover, while not specifically
shown, 1t is to be understood that 140A

shown in Figures 18 and 19 may Dbe use
anvils 144, 14B, 14C and ultrasonic ho
described and illustrated in previous

25 The foregoing 1s considere
only of the principles of the invention.

numerous modificaticns and changes will =adily
those skilled in the art, it is not desired to

Furthermore,

the

leB,

sinces

oCcgur

0 the exact construction and operation shown and
30 While the ©preferred embodiment has Dbeen
the detalls may be changed without departing

from the invention, which is defined by the claims.
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wWebs

a first anvil and a corresponding first ultrasonic

NOEn;
5 a second anvil and a corresponding second ultrasonic
horn, wherein each of the first anvil and the second anvil

incliudes an anvil insert having
wherein the first anvil and th

a predetermined profile and

second anvil are laterall

spaced apart inline and in a machine direction.

i0 2. The system of claim 1 further including a web
velocity-changing device.

3. The system of claim 1 wherein the anvil profile
includes an anvil insert having a palr of spaced apart seal
surfaces having a rscess therebetween.

i5 4, A method of bonding webs including the steps
of:

oroviding a first anvil having a corresponding first
ultrasonic horn, the first anvil and the first ultrasonic
hern spaced apart at a first gap;

20 oroviding a second anvil having a corresponding
second ultrasonic horn, the second anvil and he second
ultrascnic horn spaced apart at a second gap, the first
anvil and the first ultrasonic hern being inline from the
second anvil and the second ultrasconic horn and spaced apart

N

(9]

[o3

a predetermine

moving the webs 1n a ma:

gap and the second

i

vibrati

applyi

Qrn

ng
horn and

with

the web, the porti

d

s}

5 The methoed of

of changing the predetermined
5 ultrasonic horn and the second

ons being

chine direction through the
/7 to the web via the first

pemi

spaced apart at the

he

including f

further step

between

the

ultrasonic horn.
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aim 4

including t

claim 4 includi

£ ng the further step
of providing each of the first and second anviis with an
5 anvil inse the anvil insert inciuding a pair of space

apart seal surfaces |

3

aving a
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