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(57) ABSTRACT 
A dryer fabric for the dryer section of a paper forming 
machine consisting of a plurality of coils arranged side 
by side in parallel rows and connected at opposite ends 
by hinge pins to form a continuous belt. The coils are 
formed from a synthetic monofilament consisting of 
polyphenylene sulphide and fluorocarbon. 

7 Claims, 2 Drawing Sheets 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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SPIRAL DRYER FABRIC 

BACKGROUND OF THE INVENTION 

The invention relates to a dryer fabric for use in the 
dryer section of a papermaking machine. 
A conventional papermaking machine typically in 

cludes a forming section, a press section, and a dryer 
section wherein the pulp is progressively formed and 
dried into paper. The different papermaking machine 
sections require different kinds of paper making fabric to 
support and carry the pulp or paper through the partic 
ular section. In the dryer section of the papermaking 
nachine, the ability of the dryer fabric to handle water 
and heat on the machine is of the utmost importance. 
Typically, fabrics in the dryer section have included 
woven fabrics or spiral fabrics. These fabrics must be 
capable of withstanding high temperatures and steam 
without breaking down. The dryer section includes a 
number of heated rollers or cylinders. One of the func 
tions of the dryer fabric is to hold the wet paper against 
the heated cylinder to achieve the dryness desired. 

Spiral fabrics which include elongated strips of spi 
rals intermeshing and joined together with pintles are 
utilized in the dryer section of papermaking machines. 
For example, spiral papermaking fabrics are disclosed in 
U.S. Pat. Nos. 4,346,138, 4,381,612, 4,392,902, 
4,490,925, and 4,755,420. 
The heated cylinders of the dryer section are typi 

cally heated by steam introduced into the interior of the 
cylinders. The operating temperatures are in the range 
of OO C-2OO C. 
The predominant material for dryer fabrics is polyes 

ter. Unfortunately, polyester is susceptible to degrada 
tion to an unacceptable extent when operating at the 
high temperatures and humidity of the dryer section. 
Fiberglass monofilaments wrapped with acrylic yarns 
have also been used to form dryer fabrics. They also, to 
a large extent, have been found to be unsatisfactory 
because the acrylic tends to carry water, to trap dirt, or 
become chemically contaminated, all of which results in 
an unsatisfactory product. 

Monofilaments of polyetheretherketone (PEEK) 
formed into industrial fabrics will function satisfactorily 
under the high temperature conditions of the dryer 
section. See U.S. Pat. No. 4,359,501. This material is too 
costly to manufacture to be economically attractive. 

Monofilaments formed from polyphenylene sulphide 
(PPS) or a blend of PPS and polyamide 66 have also 
been used to form dryer fabrics. See U.S. Pat. No. 
4,755,420. These monofilaments have the draw back 
that they are brittle and tend to break during the coiling 
process. 

It is an object of this invention to produce a spiral 
dryer fabric of coiled monofilaments formed of a blend 
of polyphenylene sulphide (PPS) and fluorocarbon. A 
well known fluorocarbon is TEFLON. 
Another object of this invention is to produce a spiral 

dryer fabric with superior degradation properties and 
superior stability properties when exposed to prolonged 
use under temperatures in the vicinity of 150 C. 
Another object of this invention is to produce a 

coiled dryer fabric using monofilaments having supe 
rior toughness and flexibility so as to not sustain break 
age during the coiling operation. 
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2 
Another object of this invention is to produce a dryer 

fabric for use in at least the first two sections of the 
dryer section of a paper forming machine. 
Another object of this invention is to produce a 

coiled dryer fabric having the coils formed from mono 
filaments shaped to have a rectangular cross-section. 
Another object of this invention is to produce a 

coiled dryer fabric having the coils formed from mono 
filaments shaped to have a circular cross-section. 

SUMMARY OF THE INVENTION 

A dryer fabric for use in a dryer section of a paper 
making machine is disclosed which comprises a plural 
ity of rows of helical coils disposed in a cross machine 
direction and connected together by hinge pins. The 
coils are formed of monofilaments composed of a blend 
of no less than 90% by weight PPS, and no more than 
10% by weight, fluorocarbon. The monofilaments dis 
play heat degradation qualities substantially equal to 
that of a filament composed entirely of PPS while dis 
playing an increase in toughness and flexibility over the 
PPS filament. The filaments are rectangular in cross 
section with a flatness ratio of between 1.1:1 and 2.5:1 
and are circular in cross-section with a diameter of 
between 0.4 and 1.0 mm. The pins are composed of a 
blend of no less than 90% by weight PPS and of no 
more than 10% by weight fluorocarbon. A dryer fabric 
for the dryer section of a paper forming machine is 
formed which comprises blending no less than 90% by 
weight PPS and no more than 10% by weight fluoro 
carbon. The monofilament can be extruded from the 
blend which has degradation properties when subjected 
to prolonged use under high temperatures substantially 
equal to that of a PPS filament and a degree of tough 
ness and flexibility substantially exceeding that of a PPS 
filament. The monofilament may be formed into a plu 
rality of coil elements with the elements into a plurality 
of parallel rows and interconnecting the rows of ele 
ments with hinge pins so as to form a continuous dryer 
belt. The filament may have a circular cross-section or 
a rectangular cross-section. The coils are arranged side 
by side in parallel rows and connected at opposite ends 
by hinge pins to form a continuous belt and are formed 
from a synthetic monofilament consisting of polyphen 
ylene sulphide and fluorocarbon. The monofilament 
blend includes no less than 90% PPS and no more than 
10% by weight fluorocarbon. 

DESCRIPTION OF THE DRAWINGS 

The construction designed to carry out the invention 
will hereinafter be described, together with other fea 
tures thereof. The invention will be more readily under 
stood from a reading of the following specification and 
by reference to the accompanying drawings forming a 
part thereof, wherein an example of the invention is 
shown and wherein: 

FIG. 1 is a partially diagrammatic perspective view 
of a dryer section of a paper machine; 
FIG. 2 is an enlarged sectional view of a spiral dryer 

fabric with rectangular shaped monofilaments forming 
the spirals; 

FIG. 3 is a sectional view along lines 2-2 of FIG. 2; 
and 

FIG. 4 is a sectional view similar to FIG. 3 wherein 
the coils are formed offilaments having a circular cross 
section. 
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DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Referring to FIG. 1, there is shown one type of the 
dryer section of paper machine. The dryer section con 
sists of upper and lower idler rolls 10 and 12 and heated 
cylinders or drums 14 and 16. Dryer fabric 10 passes 
over idler rollers 12 and beneath drums 16 while dryer 
fabric 20 passes over idler rollers 10 and above drums 
14. The dryer fabrics are arranged so that the web of 
wet paper 22 passes between rolls 14 or 16 and dryer 
fabrics 18 or 20 so as to be held tightly against the drums 
during the process. 
The forward end of the dryer section experience the 

greatest liquid flow and therefore it is advantageous to 
utilize dryer fabrics having the greatest porosity in this 
section. A spiral construction dryer fabric, such as 
shown in FIG. 2, is most desirable for use in the first 
two sections of this area. 
The fabric of FIGS. 2-4 consist of monofilaments 24 

formed of a synthetic blend and shaped into spiral coils 
A. The coils are wound in an oblong circular pattern 
and are interconnected at opposite ends B and C with 
hinge pins 26. Pins 26 extend transverse the machine 
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direction of the fabric while the elongate portions 28 of 25 
the spiraled monofilament extend in the machine direc 
tion. As seen in FIG. 2, adjacent coils are coiled in 
opposite directions with a first row of coils formed by 
coiling the monofilament in the "Z" direction and the 
adjacent rows of coils formed by coiling the monofila 
ment in the "S" direction. 

Pins 26 may be formed of the same blend of PPS and 
fluorocarbon as monofilaments 24 or they may be 
formed entirely of PPS. 

Coil forming monofilament 24 is formed by blending 
PPS and fluorocarbon together and extruding the blend 
through a die of desired shape. The preferred ratio is 
94%-97% PPS and 6%-3% fluorocarbon. It has been 
found that as much as 10% fluorocarbon can be used to 
produce a monofilament having the desired characteris 
tCS. 
The monofilament formed must be able to retain its 

strength characteristics under prolonged conditions of 
saturated steam at temperatures of 150° C. PPS and 
fluorocarbon have substantially the same resistance to 
heat. Therefore, the composition blend, when extruded, 
produces a monofilament having degradation properties 
when subjected to prolonged use under high tempera 
tures and humidity which are substantially the same as 
those of a monofilament of only PPS. 
The monofilament must also possess a toughness and 

flexibility to endure the contortions required to first 
shape the coils and the conditions during operation. The 
PPS, fluorocarbon filament exhibits a substantial in 
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crease in flexibility and toughness over both filaments of 55 
PPS and filaments of a PPS and polyamide 66 blend as 
earlier referred to. 
The monofilament may be extruded to have a rectan 

gular cross-section as shown at 24 in FIG. 3, or a circu 
lar cross-section as shown at 24' in FIG. 3. The usual 
dimensions of a rectangular shaped monofilament are a 
major axis measurement within the range of 0.3 mm to 
1.3 mm and a flatness ratio of 1.1:1 and 2.5:1. The usual 

65 

4. 
dimensions for a circular monofilament is between 0.4 
nn and 1.0 mm. 
The dryer felt is formed to have a porosity of be 

tween 100 and 1000 cfm when used in the forward 
sections of the dryer section of a paper forming ma 
chine. The preferred embodiments utilize monofilament 
coils having a rectangular or a circular cross-section. 
The fabric formed of monofilament coils of PPS and 
fluorocarbon exhibit superior degradation qualities 
when exposed to high temperatures for an extended 
period of time while at the same time retaining a supe 
rior toughness and flexibility so as to facilitate the coil 
ing during forming and to resist distortion in the formed 
fabric. 
While a preferred embodiment of the invention has 

been described using specific terms, such description is 
for illustrative purposes only, and it is to be understood 
that changes and variations may be made without de 
parting from the spirit or scope of the following claims. 
What is claimed is: 
1. A dryer fabric for use in a dryer section of a paper 

making machine: 
said fabric comprising a plurality of rows of helical 

coils disposed in a cross machine direction and 
connected together by hinge pins; 

said coils are formed of monofilaments composed of a 
blend of no less than 90% by weight PPS, and no 
more than 10% by weight, fluorocarbon whereby 

said monofilaments display heat degradation qualities 
substantially equal to that of a filament composed 
entirely of PPS while displaying an increase in 
toughness and flexibility over the PPS filament. 

2. The dryer fabric of claim 1 wherein said filaments 
are rectangular in cross-section with a flatness ratio of 
between .1:1 and 2.5:1. 

3. The dryer fabric of claim 1 wherein said filaments 
are circular in cross-section with a diameter of between 
0.4 and 1.0 mm. 

4. The dryer fabric of claim 1 wherein said pins are 
composed of a blend of no less than 90% by weight PPS 
and of no more than 10% by weight fluorocarbon. 

5. A method of forming a dryer fabric for the dryer 
section of a paper forming machine comprising: 

blending no less than 90% by weight PPS and no 
more than 10% by weight fluroocarbon; 

extruding a monofilament from said blend, having 
degradation properties when subjected to pro 
longed use under high temperatures and humidity 
substantially equal that of a PPS filament and a 
degree of toughness and flexibility substantially 
exceeding that of a PPS filament; 

forming said monofilament into a plurality of coil 
elements; and 

arranging said elements into a plurality of parallel 
rows and interconnecting said rows of elements 
with hinge pins so as to form a continuous dryer 
belt. 

6. The method of claim 5 including the step of form 
ing said filament to have a circular cross-section. 

7. The method of claim 5 including the step of form 
ing said filament to have a rectangular cross-section. 
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