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An apparatus for the creation of a spiral coil by extruding a 
holloW tube and cutting the tube in a ?xed plane relative to 
the tube is provided. A fabric made from such spiral coils is 
also provided. 
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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 adver 
tisement or the like may use the term patent, or any term 
suggestive of a patent, When referring to a statutory 
invention registration. For more speci?c information on 
the rights associated With a statutory invention registra 
tion see 35 U.S.C. 157. 
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SPIRAL COILS MADE FROM EXTRUDED 
HOLLOW TUBES AND THE FABRICS MADE 

THEREFROM 

BACKGROUND 

The present invention relates to spiral coils that can be 
interlaced to create fabrics or seams for use in the paper 
making industry. It further relates to a method for extruding 
and cutting tubes to produce the coils. 

It has been recognized in the prior art that spiral coils can 
be used to create all or part of a papermaking fabric. The 
most common spiral coils are made from extruded mono?la 
ments that are thermally treated and Wrapped about a 
mandrel for shaping into a helical form. The resultant coils 
and fabrics are sensitive to ?uctuations in ambient tempera 
ture and moisture Which leads to their destabiliZation in use. 
This tendency to destabiliZe is believed to be attributable to 
orientation of the polymer molecules in the mono?lament 
along the longitudinal axis established during the mono?la 
ment extrusion process. Conventional prior art methods 
generally require a coiling process that limits them to certain 
materials. In addition, the coiled materials generally require 
further heat setting to achieve a ?at or planer coil array. 
These conditions generally limit the coiling method to round 
or oval mono?laments Which have loWer surface contact 
areas. 

SUMMARY 

The invention is directed to an apparatus or the creation 
of a spiral coil by extruding a holloW tube and cutting the 
tube in a ?xed plane relative to the tube. Additionally, the 
invention is directed to a fabric made from such spiral coils. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an apparatus for convert 
ing an extruded holloW tube into a spiral coil. 

FIG. 2 is a cross-section taken along line 2—2 in FIG. 1. 

FIG. 3 is a perspective vieW of the apparatus of FIG. 1 
With a portion of the cutter housing being partially broken 
aWay. 

FIG. 4 is a cross-section taken along line 4—4 in FIG. 3. 
FIG. 5 illustrates a cutting tool used in the apparatus of 

FIG. 1. 

FIG. 6 illustrates a cutting edge pro?le for the cutting tool 
of FIG. 5. 

FIG. 7 illustrates a cutting edge With coil smoothing 
means. 

FIG. 8 is a top plan vieW of a fabric fragment having 
intermeshed spiral coils. 

FIG. 9 is a cross-section taken along line 9—9 in FIG. 8. 
FIG. 10 is a cross-section similar to FIG. 2 of a second 

embodiment of an apparatus for converting an extruded 
holloW tube into a holloW coil. 

FIG. 11 is an elevational vieW, partially broken aWay, of 
a third embodiment of an apparatus for converting an 
extruded holloW tube into a holloW coil. 

FIG. 12 is a cross-section taken along line 12—12 in FIG. 
11. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention Will be described With reference to 
the draWing ?gures Wherein like numerals indicate like 
elements throughout. 

1O 

15 

25 

35 

45 

55 

65 

2 
In FIG. 1, a holloW tube 2 is shoWn having a Wall 3 of a 

desired thickness that surrounds and de?nes a tube interior 
5. The tube interior 5 is dimensioned to provide an approxi 
mately desired space betWeen end curves 9 of a desired coil 
10. Preferably, the tube 2 is extruded from an extruder 4 and 
is moved at a constant speed through the path of a cutting 
device 6, located in an opening 11 in a housing 7. Mounted 
Within the housing 7 is a cutting tool 8 With a cutting edge 
14. The tool 8 moves in a ?xed plane that is perpendicular 
to the direction of travel of the tube 2. The tool 8 repeatedly 
navigates a path normal to the tube Wall 3. The movement 
of the tube 2 through the perpendicular ?xed plane and the 
movement of the cutting edge 14 in the plane are coordi 
nated so that a uniform spiral coil 10 is cut from the tube 2. 

FIGS. 1 and 2 illustrate a ?rst preferred embodiment of 
the cutting device 6. The housing 7 supports the cutting tool 
8 that creates the coil 10 from tube 2. A groove 16 is located 
in housing 7 and receives a drive belt 17, as shoWn in FIG. 
2. As shoWn in FIG. 3, a chamber 19 is located adjacent the 
groove 16, and receives a means for driving the belt 17, such 
as a drive gear Which engages and advances the belt. The 
cutting tool 8 preferably passes through a slot 18 that 
extends inWardly from the groove 16 and is advanced by the 
drive belt 17 as it moves Within the groove 16. The slot 18 
is dimensioned to alloW passage of the tool 8 through the 
groove 16 While stabiliZing the cutting edge 14 against 
vibration and other mechanical de?ections. This is illus 
trated in FIG. 4. The belt 17 may be driven by an electric 
motor or pneumatic or ?uid means, not shoWn, such as Will 
be knoWn to those skilled in the art. 

Referring noW to FIG. 5, a preferred cutting edge 14 on 
the tool 8 is shoWn in detail. The cutting edge 14 on the tool 
8 is preferably formed by a notch 20, having an angled base 
22 With a sharp edge 24. Preferably, the notch 20 is siZed to 
receive the Wall 3 of the tube 2, With the thickness of the Wall 
3 being approximately equal to or less than the opening of 
the notch 20. In a preferred embodiment, the opening of the 
notch 20 is chamfered to provide a lead-in surface for 
receiving the Wall 3 of the tube 2. 

Referring noW to FIGS. 6 and 7, an alternate embodiment 
of the tool 8‘ is shoWn. The alternate embodiment of the tool 
8‘ includes smoothing bars 26 and 28 located generally 
behind the cutting edge 14 in the cutting direction. The 
smoothing bars 26, 28 hold the cut portion of the coil 10, 
parallel to the tube 2 in the area directly after the cut is 
formed to smooth the cut edges and to prevent tearing and/or 
uneven cutting as the cutting edge 14 is carried through the 
Wall 3 of the tube 2 to form the coil 10. This provides for a 
more uniform and consistent cut. Preferably the opening D 
is equal to the all thickness of the coil 10 and is in the range 
of about 0.3 to 0.7 mm. 

Referring noW to FIGS. 8 and 9, there is shoWn a small 
portion of a fabric 32 that is comprised of a plurality of 
intermeshed spiral coils 10 in accordance With the present 
invention Which are retained in the intermeshed condition by 
a plurality of pintles 40, 42. As shoWn in FIG. 9, the major 
axis M represents the length and the minor axis N represents 
the caliper or height of the coil 10. The major axis M is 
preferably in the range of 5 to 10 mms and the minor axis 
N is preferably in the range of 2 to 4 mm. The Wall thickness 
D of the coil 10 is preferably in the range of 0.3 to 0.7 mm, 
and is approximately equal to the opening height D of the 
notch 20 used to form the cutting edge 14 in the tool 8. Filler 
strands may be inserted in the open channels 52 if it is 
desired to further reduce the permeability of the fabric 32. 

Those skilled in the art Will recogniZe from the present 
disclosure that the coils 10 can be utiliZed to form an entire 
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fabric 32 or may be used to form only a portion thereof, such 
as a seam to connect tWo ends of a Woven fabric together to 

form an endless belt. 

The hollow tube 2 can be made of any extrudable 
polymer, and in any number of shapes or siZes. Currently, 
preferred coil shapes are oval With ?at top and bottom 
surfaces. Currently preferred polymers are PET; PA; PPS/ 
PEEK. HoWever, those skilled in the art Will recognize from 
the present disclosure that other suitable materials may be 
utiliZed to form the tube 2, if desired. 

Preferably, the material is processed through a single 
screW extruder at the required melt temperature and 
extruded through a die head having the desired tube pro?le. 
The extrudate is then fed directly to the cutting device 6 to 
form the coil 10. Preferably, the extrusion process results in 
either random orientation of molecules in the extruded tube 
2, or, to the extent that the molecule strands are oriented, 
they are oriented generally in the direction of How 0, as 
shoWn in FIG. 1. Because of the cutting and assembling 
process, the molecules in the ?nal coils 10 and fabric 32 are 
either randomly oriented or generally oriented perpendicular 
or transverse to the direction of travel of coil 10 or fabric 32 
on a paper making machine. This is similar to What may be 
found in an injection molded coil. 

As shoWn in FIG. 8, the longitudinal portions of the coil 
10, as indicated by coil portions 36, are oriented in the 
machine direction and running generally perpendicular to 
the extruded molecules ?oW direction, as indicated by arroW 
34. Similarly, the interconnecting portions, as indicated by 
38, are generally oblique to the extruded molecules’ ?oW. 
The head curves 9 Will have intermediate portions of each. 
No portion of the coil 10 in the fabric 32 has an extended 
orientation parallel to the orientation of the original tube 2. 

Since the extruded tubes are not subjected to a post 
extrusion draW, the coil 10 Will not be oriented in the manner 
of a conventional mono?lament. The loWer level of orien 
tation results in a generally tougher coil that is more closely 
likened to an injection molded product. The absence or 
reduction of directional orientation reduces the thermal and 
moisture reactivity in the same direction, and to the extent 
that any orientation of molecules Would generally be in the 
extrusion direction O (shoWn in FIG. 1), this is transverse to 
the machine direction in the ?nished fabric or portion of 
fabric in Which the coil 10 is used. 

Referring noW to FIG. 10, a second embodiment 60 of the 
cutting device is shoWn. In the second embodiment of the 
cutting device 60, a cutting tool 62 is mounted on a centrally 
located shaft 64. Preferably, the cutting tool 62 includes an 
elongated cutting edge 66. The cutting tool 62 is rotated by 
the central shaft 64 to cut the coil 10 from the tube 2. 
Preferably, the free end 68 of the cutting tool 62 is con 
strained to travel Within a slot 70, formed in the housing 72 
of the cutting device 60. The slot 70 is siZed to stabiliZe the 
cutting tool 62 to prevent vibration or mechanical de?ection 
as the cutting edge 66 cuts the tube 2 to form the coil 10. 
Preferably, the feed rate of the tube 2 through the cutting 
device 60 is coordinated With the rotation speed of the 
cutting tool 62 in order to form a uniform coil 10 in the same 
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4 
manner as described above in connection With the cutting 
device 6 in accordance With the ?rst embodiment. The 
central shaft 64 is preferably rotated via a controllable 
pneumatic or electric motor. 

Referring noW to FIGS. 11 and 12, a third embodiment of 
the cutting device 80, in accordance With the present inven 
tion is shoWn. The cutting device 80 includes a cutting tool 
82 having a cutting edge 83. The cutting tool 82 is mounted 
on a ring gear 84 for rotary movement about the tube 2. The 
ring gear 84 is supported by a roller bearing 88 mounted on 
a support 90. The ring gear 84 is driven via a drive motor 92, 
having a drive gear 94 Which engages the gear teeth 86 of the 
ring gear 84. The speed of the motor 92 is coordinated With 
the extrusion rate of the tube 2 in order to cut the uniform 
coil 10. Preferably, the cutting device 80 is located adjacent 
to the extruder dye face 96 and the cutting tool 82 is moved 
along the dye face 96 as the tube 2 is being extruded to form 
the coil 10. 

Due to the oval shape of the tube 2, the cutting edges 66, 
83 on the cutting tools 62, 82 must be elongated since the 
area of the cutting edge 83 on the cutting tool 82 contacting 
the tube 2 Will vary, depending upon the location of the 
cutting tool 82. 

Preferably, the motor 92 is a controllable electric or 
pneumatic motor, such that the speed of the motor can be 
controlled to a desired rate. 

It Will be appreciated by those skilled in the art that 
changes can be made to the preferred embodiments of the 
cutting device described above, as Well as to the shape and 
siZe of the coil formed by the cutting tools, Without depart 
ing from the broad inventive concept of the present inven 
tion. The siZe of the coils and fabrics made thereWith can 
also be altered, as desired. It is understood, therefore, that 
the invention is not limited to the particular embodiments 
disclosed, and is intended to cover modi?cations Within the 
spirit and scope of the present invention. 

I claim: 
1. A process for producing spiral coils, said process 

comprising the steps of: 
extruding a polymeric tube With a generally random 

molecular orientation; and 
cutting the tube into spiral coils having longitudinal 

portions interconnected by headcurves With the 
molecular orientation Within the spiral coil being ran 
domly oriented With respect to the longitudinal portion. 

2. A method for producing spiral coils of a type suitable 
for use in a papermaking fabric, the method comprising: 

producing an extrudate having a substantially uniform, 
predetermined shape; and 

providing a tool that cuts the extrudate into a plurality of 
spiral coils. 

3. A fabric of a type comprised of interconnected spiral 
coils having a plurality of longitudinal portions extending 
betWeen headcurves, the coils characteriZed by: 

a random molecular orientation. 


