a’ European Patent Office

Europaisches Patentamt ‘ ‘llm

Office européen des brevets @) Publication number: 0 558 205 A1
@) EUROPEAN PATENT APPLICATION
1) Application number : 93300982.1 6D Int. c1.>: DO4H 1/70

@2) Date of filing : 11.02.93

Priority : 26.02.92 US 841805 @2 Inventor : Sheng, Chien Tien
15th Fl. No. 369 Fuhsing N. Road
Date of publication of application : Taiwan (TW)

01.09.93 Bulletin 93/35
Representative : Harvey, David Gareth et al
Designated Contracting States : Graham Watt & Co. Riverhead

BE DE ES FR GB IT NL Sevenoaks Kent TN13 2BN (GB)

Applicant : Sheng, Chien Tien
15th Fl. No. 369 Fuhsing N. Road

Taiwan (TW)

EP 0 558 205 A1

Method for corrugated bonded or thermo-bonded fiberfill and structure thereof.

A method for forming a corrugated structure
from a fiber web comprises opening and card-
ing a bale of fiber, forming the fiber web (40);
alternatingly lapping the fiber web (40); and
folding the fiber web at the alternating laps to
form corrugations (21); spraying resin on the
corrugated fiber web or melting fiber of low
melting point incorporated in the fiber web and
causing the resin or fiber of low melting point to
bond the fiber web. The fiber web (40) can be
sandwiched between a pair of outer webs with
resin sprayed thereon and cured to assure the
integrity of the sandwiched fiber web.
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The present invention relates to a method for cor-
rugating bonded fiberfill, especially to a resin-bonded
or thermo-bonded fiberfill structure formed there-
from.

According to prior art as shown in Fig. 1, after
opening bale and carding fiber to a web A, the web A
is shaped into criss-cross laminations A’ to create
strength in both longitudinal and transverse direc-
tions. This is accomplished by sequential conveying
belts B, C, and D, which transversely convey the web
A. Belt E conveys longitudinally, whereas conveying
belts C and D independently move to and fro trans-
versely. After the criss-cross lamination A’ is shaped
by cross lapping, resin is sprayed on the criss-cross
lamination A’, thereby penetrating and bonding the
lamination A’. However, the prior process possesses
the following drawbacks:

1. The thickness of the web A’ needs to be diver-

sified for various applications. The thickness of

the lamination A’ depends on the number of sin-
gle webs A, i.e., the manufacturing conditions
must be controlled under a higher conveying
speed of conveying belts B, C, and D; a higher

transverse moving speed of conveying belts of C

and D; and/or a lower speed of conveying belt E.

Regarding a specification of 500g/cm?2 of the

bonded fiberfill, the cross angle of lamination

A’ ends up being small or even nearly zero, there-

by maintaining transverse strength but, at the

same time, decreasing longitudinal strength, i.e.,

the performance of final product is inferior with

regard to the longitudinal strength.

2. Taking a carding web of 20g/cm2, for example,

a final product to the specification of 500g/cm?

necessitates 25 layers of web, thereby resulting

in low productivity, poor resin-penetration, and
difficulty in ensuring the criss-cross lamination

A’ bonds together.

3. Conventional resin-bonded fiberfill only exhib-

its strength in transverse and longitudinal direc-

tions but lacks three-directional strength; there-
fore, the final products are poor in anti-
compression properties, etc.

It is the purpose of this present invention, there-
fore, to mitigate and/or obviate the above-mentioned
drawback in the manner set forth in the detailed de-
scription of the preferred embodiment.

Accordingly, it is an object of this invention to pro-
vide a method for corrugating bonded fiberfill which
enhances three-directional strength and resilience of
the final product.

This invention seeks to provide a method for cor-
rugating bonded fiberfill which allows excellent pen-
efration of resin and hot air by means of resin bonding
or thermo bonding, thereby resulting in products hav-
ing increased sftrength.

This invention also seeks to provide an improved
structure of resin-bonded or thermo-bonded fiberfill

10

15

20

25

30

35

40

45

50

55

which possesses high resistance to compression and
high air permeability, for use in quilts, pillows, cush-
ioned seats, cushions, mattresses, sleeping bags, ski
jackets, etc. and as filtering material.

Likewise this invention seeks to provide an im-
proved structure of resin-bonded or thermo-bonded
fiberfill which can be made available in different
thicknesses by regulating the corrugated fiber web,
thereby maintaining good anti-compression and air
permeability qualities.

The invention will now be explained in more de-
tail, by way of example only, in the following descrip-
tion taken in conjunction with the accompanying
drawings in which:

Fig. 1 is a perspective view of a cross-lapping ma-

chine according to prior art;

Fig. 2 is a schematic view of an apparatus for cor-

rugating resin-bonded fiberfill according to the

present invention;

Fig. 3 is a schematic view of an apparatus for cor-

rugating thermo-bonded fiberfill according to the

present invention, optionally with another two
outer webs adhering onto the corrugated fiber
web;

Fig. 4 is a perspective view of an improved struc-

ture of resin-bonded or thermo-bonded fiberfill

according to the present invention;

Fig. 5 is a perspective view of an embodiment in

accordance with the Fig. 3;

Fig. 6 is a side view of another embodiment in ac-

cordance with the present invention, where a fib-

er web is saw tooth-like; and

Fig. 7 is a side view of yet another embodiment

in accordance with present invention, where the

fiber web is triangularly corrugated.

Now referring to the drawings, initially to Fig. 2,
a preferred embodiment of an apparatus for imple-
menting a method for corrugating resin-bonded or
thermo-bonded fiberfill in accordance with the pres-
ent invention is shown. The method proceeds as fol-
lows.

A bale of fiber is initially opened, carded, and
formed into a fiber web, which is indicated by refer-
ence numeral 40. The fiber web 40 is fed into a cross-
lapping machine 10 which laps the fiber web 40 in al-
ternating directions.

After leaving the cross-lapping machine 10, the
fiber web 40 is drafted by a drafting machine 15,
thereby increasing the longitudinal strength thereof.
The fiber web 40 is conveyed between a pair of par-
allelly-spaced conveyor belts or rollers 20. The con-
veyor belts or rollers 20 pivot about an axis at the en-
trance thereto, as shown by the arrows in Fig. 2, so
that as the fiber web 40 exits therefrom, the pivoting
motion folds the fiber web 40 at the laps formed by
the cross-lapping machine 10, forming a corrugated
structure as the fiber web 40 enters a conveying pas-
sage 30. The conveying passage 30 has a height set
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at a predetermined height desired of the corrugations
of the fiber web 40.

At this point, the fiber web 40 is applied with a
first outer web 1 which is conveyed from a first roller
70, and then passes into a spraying machine 50,
where resin is sprayed onto one side of the first outer
web 1. Then, the fiber web 40 having the first outer
web 1 thereon is heated and dried by oven 60. After
leaving the oven 60, the fiber web 40 is applied with
a second outer web 1 which is conveyed from a sec-
ond roller 70, and then passes into a spraying ma-
chine 80, where resin is sprayed onto the second out-
er web 1. Again, the fiber web 40 having two outer
webs 1 thereon is heated and dried by the oven 60.
The resin will adhere the corrugations 21, as shown
in Fig. 5. The first and second outer webs 1 can be op-
tionally applied to the fiber web 40 after passing into
the spraying machines 50 and 80 respectively. Alter-
natively, products possessing no sandwich structure,
as shown in Fig. 4, can be manufactured by canceling
the step of applying the two outer webs 1 on the fiber
web 40.

Fig. 4 provides a perspective view of the product
having no sandwich structure. The fiber web 40 pos-
sess strength along the three directional axes there-
of, significantly increasing the strength and resilience
of the overall structure. Furthermore, the spaces be-
tween the contact sites 41 and 42 of the corrugations
allow resin to be uniformly dispersed and penetrated
throughout the structure, which subsequently facili-
tates the drying and curing process.

Instead of adding resin, fiber of low melting point
can be blended into regular fiber, and when melted
will bond the corrugations and the regular fiber to-
gether. Before passing into the oven 60, the fiber web
40 is optionally sandwiched with a pair of transverse-
ly-positioned outer webs 1 respectively conveyed
from two rollers 70. The sandwich structure passes
into the oven 60, thereby bonding the outer webs 1
on the fiber web 40.

Preferably as shown in Fig. 5, corrugations 21 of
the fiber web 40 are accordion-like, where top and
bottom ends thereof are generally rounded, with re-
spective inner and outer spaces 22 formed between
respective corrugations 21 and the outer webs 1.
Also, in accordance with the present invention, the
corrugations 21 of the fiber web 40 can be saw tooth-
shape or triangularly-shaped, as respectively shown
in Figs. 6 and 7.

Overall, the structure of the present invention
has a high degree of air permeability, resistance to
compression, and loftiness, and is useful in quilts, pil-
lows, cushioned seats, cushions, mattresses, sleep-
ing bags, snow clothing, etc. and as filtering material.

While the present invention has been explained
in relation to its preferred embodiment, it is to be un-
derstood that various modifications thereof will be ap-
parent to those skilled in the art upon reading this
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specification. Therefore, it is to be understood that
the invention disclosed herein is intended to cover all
such modifications as shall fail within the scope of the
appended claims.

Claims

1. A method for forming a corrugated, thermo-
bonded fiberfill structure comprising the steps of:

(a) adding fiber of low melting point into fiber
web;
(b) opening and carding a bale of fiber to form
a fiber web (40);
(c) lapping said fiber web in alternating direc-
tions to form alternating laps;
(d) folding said fiber web at said alternating
laps to form corrugations (21); and
(e) subjecting the web to conditions such that
said fiber of low melting point bonds and main-
tains said corrugations (21).

2. Amethod as claimed in claim 1, further compris-
ing a step after said step (c) of drafting said fiber
web, such that the longitudinal strength of said
fiber web is increased.

3. Amethod as claimed in claim 1, further compris-
ing a step after said step (d) of applying to said
fiber web (40) a transversely-positioned outer
web (1), or a pair of outer webs (1) sandwiching
said fiber web (40).

4. A method according to claim 1, 2 or 3, wherein
step (a) is omitted and in step (e), instead of em-
ploying low melting point fiber for bonding the fib-
er web, step (e) involves spraying it with a bond-
ing resin.

5. A corrugated, thermo-bonded fiberfill structure
as formed by the method set forth in claims 1, 2,
3or4.

6. Astructure according to claim 5, wherein the cor-
rugations (21) are accordian-shaped, saw-tooth
shaped or of triangular zig-zag form.
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