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HEAT SET SPIRAL LINK FABRIC WITH
MODIFIED STUFFER YARNS:

FIELD OF THE INVENTION
The invention relates to spiral link fabric having

stuffer yarns inserted in the spirals and locked in place
by heat setiing which modifies the shape of the spiral

link fabric and the stuffer yarns, for use particularly for
dryer felts in papermaking; conveyor Pelts or filtration
media.

BACKGROUND.OF THE INVENTION

Non-woven struétures are known for use as conveyor
belts, for example, as dryer felts or fabrics in papermak-
ing applications. In particular, non-woven fabrics made
from a plurality of intermeshed spiral coils that extend
in side- b‘y -side. relationship in the cross-machine divec-

tion and in which adjacent coils are joined together by’

Gross-machine. direction hinge members, are useful for

papermakers dryer fabrics. In some cdses the: spiral
fabric is excessively. permeable to- air and moisture. The.

permeablllty may be rediced by inseriing, a stuffer

through the coils between the hinge members of the

fabric. _ )
An advantage of spiral link fibric belts 15 that the

smooth, open, monofifament gtructure greatly reduces

the amount of process contaminanis held by the belt and
enabies the beit to withstand ﬂattemng, imparting a

.constant permeability to the beli- This is necessary for

drying paper evenly (British Patent No. GB-B-
2,051,154). However, thé high permeability of 500-1000.
cimt creates a boundary layer of air within and on the
surface of the belt, thereby disturbing the conveying of
a sheet from one drying cylinder to another due to air
being pumped through the permeablé fabric. To redice
‘the permeability, stuffer materials are introduced into
the spirals, such as tape, monofilament or flat yarn (Brit-

ish Patent No. GB-B-2, 083,43 1), filler strands which are.

then subjected 1o fieat treatment to create expansion of
the cofl (1J.S. Pat. No. 4,381,612), open cell elastomeric
foam material (British Patent No. GB-B-2,148,337),
‘glagtomeric strips introduced into the coils under ten-
sion and then released to effect an expansion of the coil
(German patent DE 3,907,561) and tapes having 4 regu-
lar array of lioles (U.S. Pat. No. 4,839,213).. Permieabili-
ties of 150-300 ¢fm can be achieved using such modified
spiral fabrics. However, flat multi-/monofilaments tend
to work out of the fabric if the edge sealant becomes
damaged, and multiflament stuffer’ yarns have a. ten-
dency to hold more process contaminants than is ac-
‘ceptable. Additionally multifilaments are prone to dam-
age. if high pressure cleaning systems are employed.

SUMMARY OF THE INVENTION

A spiral link fabric, having attened machine-roll
contacting and web-receiving surfaces for use, in-a non-

limiting example, for transporting a web of paper over.
dryer rolls in a papermakmg machine, has ‘synthetic’
spiral coil members connected togéther serially by elon-

gated hinge members extending through intermeshed
portions of adjacent intermeshing spiral coil members.
Elongated monofilament: stuffer yarns extend through
ceritral portions of the spiral coil members to form a
stuffed spiral coil fabrie. The stuffed spiral link fabric, i

which each stuffed spiral coil menber is substantially
oval in shape, is then heat set to form a fabric in which
each spiral il member has arcuate end portions joined
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by substantially straight portions -and the elongated

-shaped ‘monofilament stuffer yarn substantially fills a

central portion of each spiral coil member. This rednces
the permeability of the fabric. In preferred embo_d1~
ments, he shaped monofilament stuffer yarns have a
modified X-shaped, T-shaped or/\-shaped cross section.
Other shapes for the stuffer yarmns may bensed as long as.
the “arms™ may be easily distorted to. conform to the

‘shape of, and substantially i, the space in which the

stuffer yarns are inserted during heat setting, thus sub-

‘stantially sealing the spaces fh the fabric,

By carefully controlling the iiiternal cross section .of

noen-heat treated spiral Tink fabrics to an oval shape,

designing 4 s’peciﬁily_shape.d elongated monofilament
stuffer yarn to precisely fit into this: open area and then
heat setting the fabric, the open area is reduced in the,
vertical direction. This enables the air. pérmeability and

‘moisture permeability of the fabric to be' rediced as
‘well as modifying the shape of the stuffer yarss and
'lockmg the stuffer yarns in place, thereby also provzd-

ing improved fabric stability.
Modified cross section monofilament stuffer yamns for

spiral link fabrics are described which are.locked into

place during fabric finishing, by heat setiing, by means.

-of vertical compression or shrinkage of the central tun-

nel portions of the spiral fabric, between the hinge
members. Lockmg the modified X-shaped cross section
monofilament stuffér yarns into place in the spiral fabric
modifies the shape of the spiral Tabric and the stuffer
varns and traps the stuffer yarns in the spiral fabric,
preventing the stuffer yaris firom working out of the
spiral fabric, and sealing the stuffer yarns in place.
The menofilament stuffer yarn having a cross section
shaped as a _modlfled X, ora closely derived shape, heat:
set and held in a spiral link fabric of improved stability
allows the stuffed spirel fabricto have a permeability of

‘less than 450 cfm, using the structure described in which
-the fabric and stuffer yarns-are vertically compressed.

A method for making the stuffed spiral link fabric,
described above, includes heat setting the stuffed spiral
link fabric sufficiently for each monofilament stuffer to

‘engage the adjacent. intermeshed portions of the spiral

link fabric and to fill the central portion of each spiral
coil memmber.

It-is an object of the'invention to provide a heat set
spiral link fabric of stuffed monofilament spiral coil
construction having reduced permeéability. _

1t is another object of the invention to provide a heat
set stu'ﬁ'_ed spiral link fabric having flattened web-

receiving and machine-roll contacting surfaces and in.

which the central portion of the coils is substantially
filled with a monofilament stuffer fixed therein during
the keat setting process for providing stability and re-
duced moisture permeability. '

It is a further object of the invention to prowde a
method for heat setting a fabric of spiral construction
having flattened paper-receiving and machirie-roll con--
‘tacting surfaces and in which the central portion of the.
¢oils is spbstantially filled with a monofilament. stuffer

fixed therein for providing stability and.redoced mois-

ture permeability.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary top plan view of a stuffed.
spiral link fabric of the invention. _

FIG. 2a is 2 fragmentary cross sectional view of un-
stuffed fabric of FIG. 1, before heat setting:
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FIGE 28 is 2 fragmentary cross sectionsl view of un-
stuffed fabric of FIG. 1, after heat setting.

FiG. Saisa fragmentary cross sectional view cf the
stuffed fabric-of FIG. 1, before heat setting,

FiG. 3bis a fragmentary cross sectional view of the §
stuffed fabric of FIG. 3q, after heat setting.

FIG. da is a fragmentary cross sectional view of &
stuifed fabric- having two stuffer yarnms extending
through a tunmel portion.

FIG. 4bis a fragmentary cross sectional view of the
stuffed fabric of FIG.4a, after heat sefting,

FIG. 5isa ‘cross-sectional view of another shape of
stuffer yarn.

DETAILED DESCRIPTION OF THE.
PREFERRED EMBODIMENTS

A spiral link fabric providing a supporting surface for.
transporting a web, such as'a web of paper, includes a
plurality of synthetic spiral coil members linked to-
gether serially by elongated hinge members extending
through intermeshed _portions of adjacent mtermeshmg_
spiral coil memberxs aud a plarality of elongated syn-
‘thetic stuffer yarn members extending through central
portions of the spiral coil membess to form a stuffed’
spiral link fabric. The stuffed spiral link fabric is heat set-
10 form a fabric in which each spiral coil mexdiber has a
cross sectlonal shape having arcnate ‘ends. joined by
substantlally straight portions which form flattened
web-receiving and machise-roll contacting surfaces, A
central portion: of each heat set spiral coil member is
substantially filled with. a stuffer yam which engages
each intermeshed portion adjacent thereto, thereby
reducmg the permeability of the fabric. Stuffer varns
‘may be of any suitable cross section which, after heat
setting, substantially fills the central portion of the spiral
coil member through which it extends and is clamped
therein. The spiral link fabric has improved stability and
an &ir permeability of less than 450 ¢fin {cufi./sqft/-
min.).

The stuffer yams located within thé spirai coil mem-
bers lock into place during a heat settmg step, thereby
reducing permeability of the belt and improving belt
tability,

By carefully controlling the interndl cross section of
the non heat-treated spiral link fabric to an oval shape,
and designing a, shaped monofilament stuffer yara to
precisely fit-inio this oval shaped open area and then
heat setting the stuffed fabric, the stuffed oval shaped
-area is reduced in height in 2 direction perpendlcular to
the plane of the:fabric. This enables air and moisture:
‘permeability to be reduced as well as locking the stuffer
members inte place, thereby providing a mgmf' cant
improvement in fabric stability.

The stuffed spiral fabric may be used, for example, for
papermaker’s fabric, conveyor belting and filtration
devices.

Referritg now to the drawings in which like numer-
als represent like elements, FIG. T shows a spiral link
fabric 2 having 2 plm:ahty of adjacent spiral coil mem-
bers 4, 6. Spiral coil members4, 6 are wc;_und in opposite
directions and arranged altemately in interdigitated
side-by-side disposition; c¢onnecied together by hinge
members 8 engaged-in the tunnels formed by the .over-
lapping regions of adjacent coil members.

A cenitral tunnel portion of each spiral coil member 4,
6is substantlally filled with an elongated monofilament
stuffer yarn 10 which engdges each intermeshed portion
adjacent thereto, thereby redncing the moisture perme-
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2bility and increasing the stability of the fabsic, Swffer
members 20 are preferably of modified X-shaped cross
section or a related. shape which, after heat “setting,

Substantially fills the central portion of the spiral coil

member 4, 6 through which it extends and is clamped

Before heat setting, each spiral coil member has 4
substanfially oval shape with a-height %, as shown, sche-
matically in FIG, 2z When the spiral fzbrie is heat set,
shrinkage occurs and the spiral coil members change

as shown schematically in FIG. 25, in which arcuate
ends are connected by substannally straight portions

stuffer yarn 10is present in a $piral coil member 6,
before heat setting, as shown in FIG. 34, gaps-are. pres
ent around the staffer yarn 10, which is foosely held i
the spiral coil member. After heat. settmg, as shown i

10" is compressed- and locked into the central tunne
portion of the spiral coil member & and the shape of .
stuffer yarn 10’ becomes distorted.to block the tunnel in -
the central portion. When the central tunnel portion is
blocked and substantial gaps are no longer present .
around stuffer yarn 10, the permeability of the fabric i

FIGS. 44 and 4b show an example ‘of ‘two stuffar
yarns in a ceatral tunnel portlon of the spiral link fabric
before and after heat setting. FIG. 4a shows spiral link
fabric 4 having two T-shaped stuffer yarns 12, 14, in a
central tunnel portion of the fabric. FIG. 4b stiows that,
after heat-setting, the two T-shaped stuffer varns 12';
14’ have become flattér in shape to substantially fill the
central tunue] portion of the spiral link fabric 4, thus
redncing permeability of the fabric.

FIG. 5 shows an alternative shape for a stuffer yam.
Smffer varn 16.is/\-shaped and is suitable for use alone
in & tunnel portion or two Aqshaped stuffer yarns may

- be used together in a tunnel portion, The arms of the A

-shaped stuffer yarn 16 of FIG. 5 are distorted oit heat-
setiing to substangially fill the central tunnel portion of
the spiral link fabric.’ ) _

Filling the. central tunnel portions of the spiral coil
members with the stuffer yarns and locking the stuffer
yarns in place by heat setting provides increased stabil-
ity and reduced penneability for the fabric, The central
tunnel portlons ars no jonger substantially permeable as
the locked in place mornofilament stuffer yarn biocks the
passage of air and water through the fabric. Because'the
tuneel portions are substantially filled, the fabric is sta-
ble and not likely to become distorted.

‘The shape and material of the elongated monofila-
ment stuffer yarn 10 is selected according to the nse for
which the fabric is fntended. For example, if the fabric
is intended for fabricating into an endless belt for use in
& dryer section of a papermaking machine; the material
should be capable of maintaining its structural and di-
mensional integrity and withstan'dmg the te::iperature
and other conditions present in the envirohmernt in
which it will be used. _

Other shapes for the sinffer yarns may be used as long
as the “arms™ may be easily distorted to conform to the
shape of, and preferably substantially fill, ‘the space in
which the stuffer yarns ate inserted, during heat setting.-
A modified X, T or A-shaped stuffer yarn may be used
and these stuffer yarns are clamped into the spiral link
fabric structure during heat setting.
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‘More than one elongated stuffer yarn may be used to

fill the space in edch spiral link tunnel portion, if neces-

sary. Two or more stuffer yarns of the same or different
shapes may be stuffed through the length of a ninnel

portion. On haat-setting, the two or more-stuffer yams.

are-clamped into the structure of the spiral link fabric.

In a non-limiting example, the initial distance be-
tween the hinge member ceniers is about 4.5 mm and
the interndl opening length of the central portion is

about 1.8 to 2:2 ram. Following heat setiing, the open- 1

ing height is reduced from- about 2.5 mm to about 1.3
mm, which provides very good clamping of the stuffer
members. '

While the invention has been described above with,
respect to certain embodiments thereof, it will be appar-
ent to those skilled in the art that variations and modifi-
cations may be made without departing from the, spirit
and scope of the invention, and that such variations and
modificationy are éncompassed within the scope of the
appended claims,

What is claimed is:

1. A heat'set stuffed spiral Hnk fabric for providing a
supporting surface for transporting a web comprising:

a plurality of synthetic spiral coil members connected
together serially by elongated hinge members-ex-
tending through intermeshed portions of adjacent
intermeshing spiral coil members; and

a plurality of elongated monofilament stuffer yarns
having a ‘modified X-shaped cross -section. each
extendirig through 2 central portion of one of said
spiral coil members to form a stuffed spiral link
fabric;

-wherein said stuffed spiral lisk fabric is heat set to
modify the X-shaped cross section of said elon-
gated monofilament stuffer yarms whereby a stuffer
yarn substantially fills a central portion of each said
spiral coil member and each said stuffer yarn is
locked into place in the spiral Yink fabric.

2. A spiral link fabric according to claim 1 wherein
each spiral coil member comprises arcuate end portions
joined by substantially straight portions therebetween.

‘3. A spiral link fabric.according to claim 2 wherein
each of the spiral coil members and stuffer yarns are
reduced in height in a direction pe:rpendlcular to- thé
plane of the spiral fabric, afier heat setfing.

4. A spiral link fabric according to claim 1 wheréin
each said stuffer yam engages ¢ach intermeshed portion
of the fabric adjacent theréto and js locked into place
therewith.

5. A spiral link fabric according 1o claim 3 wherein, io
a direction perpendicular to the plane of heat set spiral
fabric each said stuffer yarn is: substaniially the same
height asan interjor distance across-a spiral coil member
between said substantially straight portions of each
spirdl coil member.

6. A spiral link fabric according to claim 4 wherein
each said stuffer yarn is substantially the same size and
shape in cross section as the cross section of a central
tunne] portion of the spiral fabric,

7. A spiral link fabric according to claim 1 having an
air permeability of Jess than 450 cfm.

8. A heat set stuffed spiral fink fabric for prowdmg a
supporting surface for transporting a web comprising:

d plurality of synthetic spiral’_coil members.connected
‘togethér serially by elongated hinge members ex-
tending through intermeshed portions of adjacent
intermeshing spiral coil:members; and
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6
a plurality of elongated monofilament $tuffer yarms
each extending through a central portion of one of
-said spiral coil miembers to form a stuffed spiral link
fabric;
wherein said ‘stuffed spiral link fabric is heat set to
modlfy the cross section of each of said elongated
monofilament stuffer yarns and cach said stuffer
yarn is distorted in shape to substaatially fili a cen-
tral tunnel portion of each said spiral.coil member
and is clamped into place in the spiral link. fabric:
9. A spiral link fabric according to claim 8 wherein
more than cne stuffer yarn exiends through a central
tuniiel portion of a spiral coil member of the fabric.
10. A spiral link fabric according to claim 8 compris-
ing stuffer yarn having a cross sectional shape selected

from X-shape, T-shape and A-shape.

11. A spiral link fabric according $o-¢laim 9 compris-
g stuffer yarn having a-cross sectional shape selected:
from X-shape, T-shape aind /\-shape.

12. A stuffer yarn for 2 spiral link fabric compnsmg
an. elongated monofilament which when stuffed in a
ceéntral tunnel portion of the spiral link fabric has:a cross
sectional shape which is. modified by heat sefting to a

shiape having a reduced height in 2 plane perpendlcular

to the plane of the spiral link fabric and which is locked
into place:ini the heat set Spiral fink fabric.

13. A stuffer yarn according to claim 12 having a
cross scctlonal shape selected from X-shape, T—shape
and A-shape:

14. A method for reducing the permeability of spiral
link fabric comprising:

connecting-a plorality of synthetic spiral colf mem-

bers together serially by elongated hinge members
extending through interinéshed portions of adja-
cént intermeéshing spiral coil members;
msertmg an elongated synthetic stuffer member hav-
ing a modified X-shaped cross section through a
central tunnel portion of each cf said hinged spiral
coil - mémbers 1o form a stuffed spiral link fabric;

heat setting said stuffed spiral link fabric for reducing
the permeability thereof, formmg a fabric in'which
each. spiral coil member is shrunk to a cross sec-
tional shape havieg arcuate ends joined by sibstan-
tizlly straight portions-and a ceniral portion of each
said spiral coil member is substantially filled with
one of said stuffer members; and _

Tocking said stuffér members into said spiral link fab-

ric during heat setting.

15. A method accarding to claim 14; comprising heat
setting said fabric sufficiently for each said stuffer mem-
berto be distorted and engage each intermeshed portion
adjacent thereto.

16. A method according to claim 14 comprising re-
ducing said stuffer members in Height 1p a direction
pcrpend:cular to the plane of the spiral link fabric dur-
ing the heéat setting step.

17. A method according to claim 14 comprising heat
setting said stuffed fabrc sufficientiy to reduce the air
permeability to less than 450 ofm.

18. A method for reducing the permeability of spiral
link fabric comprising:

connecting a plurality of synthetic spiral coil mem-

bers together serially by elongated hinge members
extending through intermeshed portioss of adJa-
ceit intermeshing spiral coil members;

inserting at least one elongated synihetic stuffer mera--

ber having 2 cross-sectional shape selected from
X-shaped, T-shaped- and A—shapcd through a cen-



7.
iral munuel portion Of each of said hinged spiral coil
-members to form a stuffed spiral link fabric;

heat setting said stuffed spiral link fabric for reducing
the permeabﬂ:ty thereof, forrnmg a fabric in which
each spiral coil member is shrunk fo a cross sec-
tional shape having arcuate ends joined by substan-
tially straight portions and each said stuffér mem-
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3
ber distorted in shape whereby a central portion of
each said spiral coil member is substantially filled
with said stuffer members; and

locking said stuffer mengbers into said: spiral Jink fab-

Ti¢ during heat setting.
* K t * ¥



