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TWO-PLY PAPERMAKERS FORMING FABRIC
The present invention relates to papermakers
fabrics, and, in particular, fabrics intended to facilitate
the initial formation of an aqueous paper web in the

manufacture of paper.

BACKGROUND OF THE INVENTION .
Papermaking machines generally are comprised of
three sections: forming, press, and drying. Papermakers
fabrics are employed to transport a continuous paper sheet
through the papermaking equipment as it 1is being
mahufactured. The requirements and desirable characteristics
of papermakers fabrics vary in accordance with.thé particular
section of the machine where the respective fébrics are
utilized. 7
In particular, in the forming section of papermaking
equipment, forming fabrics are utilized to initially create
an aqueous paper sheet or web from a pulp slurry. Typically,
the pulp slurry is deposited on the moving forming fabric
which transports the slurry over suction boxes or other means
to form the paper web. The surface characteristics and
drainage characteristics of the forming fabric play an
important role in the initial formation of the agueous paper
web.

Multi-layer forming fabrics are known in the art.

-For example, U.S. Patent MNo. 4,709,732 discloses a dual layer

forming fabric for use in the papermaking process.

SUMMARY AND OBJECTS OF THE INVENTION
A two-ply forming fabric is provided having an upper
paper carrying/forming layer which comprises twice as many
cross machine direction yarns as the lower, machine-side
layer. A system of machine direction yarns interweaves in a

selected repeat pattern such that a zigzag effect is produced
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on the underside of the fabric by the machine direction yarns
to provide improved drainage. The higher count of upper
layer CMD yarns selectively interwoven in a non-twill pattern
with 80%-100% cover of MD yarns providés an improved paper
forming/carrying surface. '

Other objects -and advantages of the present.
invention will become apparent from the following description’
of a presently preferred embodiment.

A BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a pian view of the machine-side or
bottom of a papermakers fabric made in accordance with the
teaching of the present invention; and -

Figure 2 is a set of schematicréiagrams
depicting the weave pattern of each of eight machine
direction yarns of a repeat interwaaving'wifh the cross
machine direction yarn layers of the fabric shown in Figure
1.

DETAILED DESCRIPTION OF A PRESENTLY
PREFERRED EMBODIMENT

'Referring to Figures 1 and 2, there is <hown a
fabric 10 comprising a top layer 12- of cross machine
direction (CMD) yarns 31-46 and a bottom layer 14 of cross
machine direction (CMD) yarns 51-65. The top and bottom CMD
layers 12, 14 are interwoven with a system of machine
direction (MD) yarns 21-28 in a repeat pattern, as shown.

As will be recognized by those skilled in the art,
reference to cross machine direction and machine direction is
made with respect to the orientation of the fabric on a
papermaking machine. Machine direction is the direction that
the fabric travels when installed and used on the papermaking
equipment; cross machine direction is perpendicular thereto.

Typically, a fabric may be woven flat so that the
MD vyarns are strung as warp on the loom. Where the fabric'
is woven flat, the fabric ends would be seamed together to
form an endless belt when the fabric is installed on a
papermaking equipment. However, the fabric could be woven

endless. In endless weaving, the cross machine direction



10

25

30

G

WO 91/14813 PCT/US91/02032

-3 -

yarns would normally be the warp. A variety of weavinyg and

seaming techniques are well known in the art including the

endless weaving of seamed fabrics. '

The papermakers fabric of the present invention is
preferably woven with twice as many yarns in the upper CHUD
layer 12 than in the lower CMD layer 14. The repeat pattern
of eight MD yarns interweaves with sixteen upper laver CMD
yarns and eight of the larger lower layer CMD yarns per
repeat.

With reference to Figure 2, the detailed weaving of
each MD yarn cf the repeat is shown. For example, MD yarn 21
weaves under upper CMD yarns 31, 32 and lower CMD yarn 51,
between upper CMD yarn 33 and lower CMD yarn 53, under upper
CMD yarns 34, 35, 36 and lcwer CMD yarn 5%, betweén upper CMB
yarns 37, 38, 3%, 40 and lower CHMD yarns 57, 59, over upper
CMD yarn 41 and lower CMD 61, under vppef Club yarn 42,
between upper CMD yarn 43 &and lower CHD 63, over upper CHD
yarn 44, Dbetween upper CMD varn 45 and lower CHD yarn 63, and
under upper CMD yarn 46 therealter repestina.

Essentially, each MD yarn weaves between top layer
12 CMH yarns'3l-46 and potiom laver 14 CHMD yarns 51-65, witn
each MD yarn weaving over only two individual, sqpérate top
layer CMD yarns and under two individual, separate botton
layer CMD yarns:

MD yarn 21 weaving over top layer CMD yarns 41, 44, under
bottom CMD yarns 51, 5%, and between the other
top layer and bottom layer yarns, respectively;

MD yarn 22 weaving over top layer CHMD yarns 35, 38, under
bottom CMD yarns 51, 65, and between the other
top layer and bottom layer yarns, respectively;
and '

MD yarn 23 weaving over tcp layer CMD yarns 45, 32, under
bottonr CMD yafns 55, 5%, and between the other
top layer and bottom layer yarns, respectively:

MD yarn 24 weaving over top layer CMD yarns 39, 42, under
bottom CMD yarns 65, 53, and between the other

top layer and bottom layer yarne, respectively:



[$2]

10

20

30

35

WO 91/14813 PCT/US91/02032

-4 -

MD yarn 25 weaving over top layer CMD yarns 33, 36, under
bottom CMD yarns 59, 63, and between the other
top layer and bottom layer yafns, respectively:

MD yarn 26 weaviné over top layer CMD yarns 43, 46, under

A bottom CMD yarns 53, 57, and between the other
top layer and bottom layer yarns, respectively;

MD yarn 27 weaving over top layer CMD yarns 37, 40, under
bottom CMD yarns 63, 51, and between the other
top layer and bottom layer yarns, respectively:

MD yarn 28 weaving over top layer CMD yarns 31, 34, under
bottom CMD yarns 57, 61, and between the other
top layer and bottom layer yarns, respectively.

The interweaving of the MD yarn system with the
upper layer CMD yarns creates knuckles on the top surface of
the fabric where the MD yarns weave over the selected top
layer CMD yarns. It is preferred that the MD yarns which
define the knuckles with respect to the top fabric layer are
separated by two upper layer CMD yarns as shown. The
resultant weave pattern defines a staggéred or non-twill
repeat on the upper fabric surface. '

As best seen in Figure 1, the differential size and
spacing of the CMD yarn layers combined with the selected -
weave pattern of the MD yarn system causes the MD yarns to
create a zigzag pattern along the bottom la?er of the
fabric. For example, MD yarns 21 and 23 both weave under
lower layer yarn 55 while intermediate yarn 22 is weaving
over upper layer yarn 35. As a result MD yarns 21 and 23
gravitate toward each other. directly underneath MD yarn-22.

Similarly, throughout the repeat pattern alternate
MD yarns weave under a common lower CMD yarn while the
intermediate MD yarn weaves over an upper CMD yarn. Thus, MD
yarns 22, 24 weave under lower CMD yarn 65 while intermediate
MD yarn 23 weaves over upper CMD yarn 45; MD yarns 23, 25
weave under lower CMD yarn 59 while intermediate MD yarn 24
weaves over upper CMD yarn 39; and so forth.

For each lower CMD yarn, there is a spaced pair of

MD yarns which weave under that lower layer of yarn while an
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intermediate MD yarn weaves over an upper layer yarn which
results in the spaced MD layer yarn pair being displaced
towards each other. This produces zigzagging of the MD yarns
within the bottom layer of the fabric and promotes drainage
to facilitate the fabric's function. Furthermore, on the top
surface of the fabric, the knuckles defined by the MD yarns
define a uniform paper forming/carrying surface.

The MD yarns are preferably polyester monofilament
.0045 inches in diameter. Preferably the top layer CMD yarns
are also polyester. monofilament yarns having a diameter of
.0045 inches. In contrast, the bottom layer CMD yarns are
significantly larger, being monofilament polyester yarns
having a diameter of .0070 inches.

' Although specific size yafﬁs have been disclosed,

the diameter of the MD yarns may range from .0032 to .0250°
inches, the diameter of the upper CMD yarns from .0032 to
.0300 inches, and the diameter of the lower CMD yarns from
.0035-.0450 inches. Preferably the top layer CMD yarns are

in the range of 50%-90% of the diameter of the larger bottom

layer CMD yarns. | ‘

Although polyester and/or polyamide yarns are
preferred, it will be recognized by those of ordinary skill
in the art that 6ther types of yarns may be employed where
the demands of- the specific application make other materials
preferable.

After weaving, the fabric is heat set in a
conventional manner to finish the fabric. Preferably, the
fabric is woven to finish with 200 MD yarns per inch and 150
CMD &arns per inch. Where the yarn size is varied (in
accordance with the ranges set forth above), the yarn count
per inch will correspondingly vary resulting‘in the MD yarn
system being woven to finish from 40 yarns per inch to 250
yarns per inch. 1t is preferred that the MD cover provided
by the yarns is between 80% and 100%. For example, with the
preferred yarn size of .0045 inches woven 200 MD yarns per
inch, the MD cover is 90%.
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The CMD yarns are preferably woven to finish in the
range of 75 yarns per inch to 195 yarns per inch comprising
twice as many upper CMD yarns than lower CMD yarns. This
results in the lower CMD yarns being wovenito finish from 25
to 65 yarns per inch.

other variations within the scope and spirit of the,
invention will be apparent to those of ordinary skill in the

art.
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CLAIMS
What is claimed is:
1. A papermakers forming fabric comprising:

a lower CMD yarn layer having a selected number of
yarns per inch;

an upper CMD yarn layer having twice said selected
number of yarns per inch;

_ said upper layer CMD yarns being of a smaller

diameter than said lower layer CMD yarns; and

a system of MD yarns interwoven with said CMD yarn
layers in a repeat pattern such that:

a) each MD yarn interweaves under at least a first

individual lower layer CMD yarns, and ‘

b) the order of the repeat of the MD'yarns is

staggered such that alternate MD yarns are paired

and weave under a common individual lower layer CMD

yarn whereby the MD yarns zigzag on the underside of

said fabric.

2. The fabric of claim 1 wherein the selected
number of CMD yarns per inch is in the range of 25-65 yarns
per inch, the diameter of the lower CMD yarns is in the range
of .0035—.0450'inches, and the diameter of the upper CMD
yarns is in the range of .0032-.0300 inches such that the
upper CMD yarn diameter is in the range of 50-90% of the

lower CMD yarn diameter.

3. The fabric of claim 1 wherein said repeat
pattern comprises eight lower layer CMD yarns and sixteen
upper layer CMD yarns interwoven with a system of eight MD
yarns.

4. The fabric of claim 3 wherein each respective
MD yarn interweaves:

a) with respect to said lower CMD layer, under only

first and second individual non-adjacent lower CMD

yarns, and
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b) with respect to said upper CMD layer, over only
first and second individual non-adjacent CMD layer

yarns.

5. The fabric of plaim 4 wherein said respective

first and second lower CMD yarns interwoven with each -

respective MD yarn are separated by one intermediate lower

CMD yarn and wherein said respective first and second upper
CMD yarns interwoven with each respective MD yarn are

separated by two intermediate upper CMD yarns.

6. The fabric of claim 5 wherein with respect to
each MD yarns of said repeat, said first, second .and one
intermediate lower layer yarns are not directly under said

first, second or two intermediate upper CMD yarns.

7. The fabric of claim 1 wherein an intermediate
MD yarn between each paired MD yarns weaves over an upper CMD
yarn directly above the lower CMD yarn under which the paired

MD yarns commonly weave.

8. The fabric of claim 7 wherein the yarns are
polyester monofilament yarns, the selected number of CMD
yarns per inch is 50 yarns per inch, the diameter of the
lower CMD yarns is .0070 inches, the diameter of the upper
CMD yarns is .0045 inches, the diameter of the MD yarns is
.0045 inches and the MD yarns are 200 yarns per inch.

9. The fabric of claim 1 wherein the diameter of
the MD yarns is in the range of .0032-.0250 inches, and the
MD yarns are in the range of 40-250 yarns per inch such that

the MD cover is in the range of 80-100%.

10. A papermakers forming fabric comprising:
a lower CMD yarn layer having a selected number of

yarns per inch;
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an upper CMD yarn layer having twice said selected
number of yarns per inch;

said upper layer CMD yarns being of a smaller
diameter than said lower layer CMD yarns;

a system of MD yarns interwoven with said CMD yarn
layers in a repeat pattern with each MD yarn interwoven: -
a) with respect to‘said lower CMD layer, under only
first and second individual non-adjacent lower CMD
yarns, and
b) with respect to said upper CMD layer, over only
first and second individual non-adjacent CMD layer
yarns; and . : ' )
the order of the repeat of the MD yarns is staggered
such that alternate MD yarns are paired and weave under a
common individual lower layer CMD yarn and an intermediate MD
yarn between each paired MD yarn weaves over an upper CMD
yarn directly above the lower CMD yarn under which the paired
MD yarns commonly weave, whereby the MD yarns zigzag on the

underside of said fabric.

11. A papermakers forming fabric comprising:

a lower CMD yarn layer having a selected number of
yarns per inch; ,

an upper CMD yarn layer having twice said selected
number of yarns per inch;

said upper layer CMD yarns being of a smaller
diameter than said lower layer CMD yarns; and

a system of MD yarns interwoven with said CMD yarn
layers in a repeat pattern with each MD yarn interwoven:

a) with respect to said lower CMD layer, under only

first and second individual non-adjacent lower CMD

yarns, and

b) with respect to said upper CMD layer, over only

first and second individual non-adjacent’ CMD layer

yarns.
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12. The fabric of claim 11 wherein the selected
number of CMD yarns per inch is in the range of 25-65 yarns
per inch, the diameter of the lower CMD yarns is in the range
of .0035-.0450 inches, and the diameter of the upper CMD
yarns is in the range of .0032-.0300 inches such that the

upper CMD yarn diameter is in the range of 50-90% of the, .

lower CMD yarn diameter.

13.. The fabric of claim 11 wherein said repeat
pattern comprises eight lower layer CMD yarns and sixteen
upper layer CMD yarns interwoven with a system of eight MD

yarns.

14. The fabric of claim 13 wherein said respective
first and second lower CMD yarns interwoven with each
respective MD yarn are separated by one intermediate lower
CMD yarn and wherein said respective first and second upper
CMD yarns'interWOven with each respective MD yarn are

separated by two intermediate upper CMD yarns.

15. The fabric of claim 14 wherein with respect to

each MD yarns of said repeat, said first, second and one -

intermediate lower layer yarns not directly under said first,

second or two intermediate upper CMD yarns.

16. The fabric of claim 15 wherein the order of the
repeat of the MD yarns is staggered such that alternate MD
yarns are paired and weave under a common lower layer CMD
yarn whereby the MD yarns zigzag on the underside of said

fabric.

~17. The fabric of claim 16 wherein an intermediate
MD yarn between each paired MD yarns weaves oOvVer an upper CMD
yarn directly above the lower CMD yarn under which the paired

MD yarns commonly weave.

2]
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18. The fabric of claim 17 wherein the yarns are
polyester monofilament yarns, the selected number of CMD
yarns per inch is 50 yarns per inch, the diameter of the
lower CMD yarns is .0070 inches, the diameter of the upper
CMD yarn is .0045 inches, the diameter of the MD yarns is
.0045 inches and the MD yarns are 200 yarns per inch.

19. The fabrié of claim 11 wherein the diameter of
the MD yarns is in the range of .0032-.0250 inches, and the
MD yarns are in the range of 40-250 yarns per inch such that
the MD cover is in the range of 80-100%.
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