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Abstract

5 The present invention relates to a method for

assigning states to stitches of a fabric, wherein the

state can vary between a first and a second state, that

comprising the steps of allocating a part of the fabric

(30), randomly assigning a state to each stitch of the
10 allocated part of the fabric (31), evaluating the ratio

between the number of stitches in the first state and the

number of stitches in the second state (32), checking if

the ratio lies within a predefined range of values (32),

and restarting at step b) if the ratio lies outside the

15 predefined range. The method may be used for manufactur-

1ng a medical compression garment.

20 (Fig. 12)
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Method for assigning states to stitches of a

fabric

Technical Field

Th

allocating a state of a stitch of a fabric and the use of

e present invention relates to a method for

such a method for manufacturing medical compression gar-

ments with a certain knitting pattern.

Background

Medical compression garments (abbreviated by

MCG) are garments which are mainly made of elastic knit-

ted fabric. Thelr aim 1s to provide a pressure Or cCom-
pressive force, respectively, to a human skin, especially
to a limp such as an arm or a leg, for e.g. the treatment

of venous diseases and lymphatic disorders. The patlients

are usually required to apply some form of orthese during

an entire day for a long period of their lifetime and
therefore it 1s desirable to provide an orthese in form
of a garment. Patients are generally more compliant with
wearihg the medical compression garment 1f 1t 1s comfort-
able to wear. Medical compression garments can for exam-

ple be used to compress a leg below the knee, an entire

leg, an arm, a hand and so on. They can be designed in

the form of stockings, socks, panties, sleeves, gloves,

etc.

Medical compression garments are usually
classified by size and compression strength and must com-
ply with normative specifications in some countries such
as the German norm RAL-GZ 387 or the French norms NF G
30-102b. These norms i1mpose technical requirements for
ensuring the medical effect of a medical compression gar-

ment. Criteria to be checked are the used materials and

the physical performance of the medical compression gar-

ment. The requirements imposed on the manufacture of the

Dr. FI/web/cw | P100820CAQ0
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P

fabric, of which the medical compression garment con-

sists, concern the combination of so called inlaid varns

with so called loop varns. Today the type of knitting ma-

chines which can be used to manufacture medical compres-
sion garments that fulfil the norm reguirements is lim-

ited.

Depending on the knitting pattern different

gt

appearances and functional effects can be obtained. The

functional effect determines if a patient complies with
the necessity to wear an orthese in form of a medical

compression garment. Figures 1 to 10 show examples of

known knitting patterns or stitch patterns, respectively,

for fabrics which are used for medical compression gar-

ments. The displayed stitch patterns can be produced with

available types of knitting machines.

Figures 1 and 2 show the so called plain

stitch pattern. Two yvarns 1 and 2 are used, one varn be-

1ng the so called 1nlaid yarn and the other varn being

the so called loop yvarn 2. At the crossing point of an

inlaid yarn 1 and a loop yarn 2 there are two possibili-
ties of yarn combinations that determine the state of the
particular stitch defined by the crossing point. When the
loop yvarn 2 1s 1in front of the inlaid yvarn 1 (referring

to the fabrics outside, i.e. the side/surface opposite to

the side/surface looked at in the figures), then the
stitch defined by the crossing point has the state "on'.

When the loop yvarn 2 is located behind the inlaid varn 1,
then the stitch has the state "off". A pattern in which

the states of horizontally and'vertically consecutive

stitches are assigned the states "on" or "off" is called

stitch pattern. Figure 2 shows a diagram of a plain

stitch pattern wherein each stitch that has the state

"on" 1s represented by a black rectangle and each stitch

that has the state "off" is represented by a white rec-

tangle.
Figure 3 displays the known rib 1/1 stitch

pattern. Figure 4 shows the corresponding diagram with

Dr. F1/web/cw P100820CA00
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stitches having the state "on" as black rectangles and

=+ N

stitches having the state "o as white rectangles. A

fabric with the rib 1/1 pattern consists of alternating

columns of stitches having either the state "on" or the

state "off".

Figure 5 shows the known rib 1/2 stitch pat-
tern and Figure 6 shows the respective diagram with rec-
tangles whose colour depends on the state of the corre-

sponding stitch. The rib 1/2 stitch pattern is character-

1sed by a column of stitches having the state "off" that

1s followed by two columns of stitches having the state

"on" which are 1n turn followed by a column of stitches

having the state "off". '
Figure 7 shows the known rib 1/3 stitch pat-
tern and Figure 8 shows the corresponding diagram. In-

between two parts of a fabric each consisting of three

columns of stitches i1n the state "on" there is one column
of stitches having the state "off".

Figures 9 and 10 show further examples of
stitch patterns known in the state of the art. Theoreti-
cally, there are endless possibilities of stitch patterns
providing certain visual effects, e.g. the Jacquard knit-
ting, however the number of stitch patterns complying
with the normative reguirements i1is limited.

One of the i1mportant aspects for the provi-
sion of wear comfort 1s the thickness of the fabric. By

employing the so called terry-loop pattern a bulky fabric

with a certain thickness can be obtained which is com-
fortable to wear. The terry-loop pattern can, however,
not be manufactured with the knitting machines which are
currently used for manufacturing medical compression gar-
ments. These knitting machines have usually 20 to 32 nee-
dles per inch (787 to 1260 needles per meter) and a di-

F

ameter of 3 3/4 to 6 1/5 inch (95.25 millimetres to

157.48 millimetres). Figure 11 displays a fabric with the
terry-loop pattern. The bulky aspect of the terry-loop
pattern 1s obtained by the so called terry varn 20 which

Dr. FI/web/cw P100820CAQ0
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sticks out of the fabric by some extra length and is not
held or retained by the ground vyarn 10.

The known stitch patterns of medical com-

pression garments displayed in figures 1 to 10 may have

bulky parts in the fabric when the loop varn 2 is located

in front of the inlaid yarn 1. Hence, a certain fabric

thickness can be achieved if a stitch has the state "on'".

As far as the plain stitch pattern shown in figures 1 and
2 1s concerned, the bulky aspect is, however, rather lim-
ited. The bulky aspect i1is i1ncreased when there are more
than two horizontally consecutive stitches having the
state "on". This 1s the case for the stitch patterns dis-
played in figures 5 to 8, wherein the rib 1/3 pattern has
more bulky parts than the rib 1/2 pattern.

The rib patterns all lead to fabrics with
ribs or parts form similar to a rib. Not all patients may
want to wear medical compression garments consisting of

[

fabrics with ribs. Furthermore, the provision of ribs,

especlally the provision of relatively wide ribs as being

the case for the rib 1/3 pattern, may lead to structural

-instabilities of the fabric or the medical compression
garment, respectively.
Patent document US-A-4 332 150 discloses a

fabric-producing machine in combination with a patterning
system which implements a non-repeating pattern, wherein

the patterning system comprises means for generating pat-

tern-control signals randomly and pattern-limiting means

that are operative for automatically imposing pre-
determined patterning restraints upon the pattern-control

signals and for limiting the number of immediately con-

secutlve jolining identical stitches formed in a course.

The produced fabric comprises courses and wales.

Disclosure of the Invention

An object of the present invention in some embodiments is

Lo provide & method Lor assigning states ro stitches of a fab-
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ric for medical compression garments which leads to a medical

compression garment with high wear comfort which preferably can

be manufactured by using already existing knitting machines for

manufacturing medical compression garments. Norm regqulrements

5 on the

fabric shall pre:

ferably be met.

p—

It is a further object of the i1nvention 1n some

embodiments to provide a method for assigning states to

stitches of a fabric by

which a fabric can be manufactured that

has bulky parts, preferably by using existing knitting machines

10 and varns which are usually employed when manufacturing medical

compression garments. Preferentially, the bulky parts of the

stitch pattern.

It i1s a still

fabric shall have a similar touch as a fabric with a terry-loop

further object of the invention 1n some

15 embodiments of the invention to provide a method for assigning

r—
p—

states to stitches of a

fabric by which a fabric with bulky

parts can be produced that does not comprise consecutlive ribs.

A first broad

g

states to stitches of a

20 vary between a

the followlng steps:

f—
P

part OoO:

25

stitches 1n the

R—

a) allocating

aspect provides a method for assigning

fabric i1s provided, wherein a state can

first and a second state said method comprising

a part of the fabric,

b) randomly assigning a state to a stitch of said

the fabric,

c) evaluating

e

second state,

P

the ratio between the number of

"irst state and the number of stitches 1in the



CA 02593200 2013-12-18

22295-694

ﬁ

d) checking 1f the

F

range of values, and

e) restarting at st

gr—

the predefined range. If acc

the method the ratio between

first state and the number of

within the predefined

ba

ratio lies within a pre-defined

P

ep b) 1f the ratio lies outside ot

ﬁ

ording to the result of step d) of

e

the number of stitches 1n the

stitches 1n the second state lies
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range of wvalues then a valid state hasgs been assigned to

pr— e

each stitch of the allocated part of the fabric. Prefera-

bly, the least value of the predefined range 1s 0.2 and

the greatest value of the predefined range 1s 0.8. The

stitch pattern 1s formed i1n a random way, by randomly as-

sligning either a first state or a second state to each of

the horizontally or vertically consecutive stitches.

An inlaid varn and a loop yarn are used to

form the stitch pattern and the loop varn is positioned

in front of the i1nlaid yvarn in the first state of a

stitch and the loop varn 1s positioned behind the inlaid

varn 1n a second state of the stitch. Hence, the first

state of a stitch corresponds to the state "on" and the

gr—

second of the stitch corresponds to the state "off" as

described above. By assigning the first of the second

state randomly to a stitch, a fabric can be obtained

which com-prises no ribs. The optical and physical rib

effect can be eliminated by the randomisation and the

fabric appears to have a fuzzy nature, at least when

viewed from a certain distance. The method can be applied

for manufacturing a compression garment or the compres-
sive part of a medical compression garment.

Existing knitting machines for manufacturing
medical compression garments can be used and normative
requirements can be met. Hence, the method can be imple-
mented on knitting machines with 16 to 32 needles per

inch (630 to 1260 needles per meter).

By ensuring that the ratio between the number
of stitches i1in the first state and the number of stitches

1n the second state lies within the pre-defined range,

preferably 0.2 and 0.8, long material durability can be

achieved and the creation of areas with a critical mate-
rial weakness can be avoided. Such areas of critical ma-
terial weakness might for example appear if many stitches

having the same state are grouped together. Because of

the randomness of the state assignment such functional

inconveniences can be avoided.

Dr. FI/web/cw P100820CAQ0
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Furthermore, the appearance of a fabric and a
medical compression garment made of the fabric can be im-
proved as the number of consecutive stitches having the
same state can be reduced.

The method may further include the steps of
evaluating the number of stitches in the first state and
the number of stitches in the second state for each row
of the allocated part of the fabric, checking if the num-
ber of stitches 1n the same state lies between 2 and 6,
preferably between 3 and 5, and restarting at step b) it
the number of stitches in the same state is greater than
6 or smaller than 2, preferably greater than 5 or smaller
than 3. Also, the method may provide the steps of evalu-
ating the number of stitches in the first state and the

B

number of stitches i1n the second state for each column of

the allocated part of the fabric, checking if the number

of stitches in the same state lies between 2 and 20,
preferable between 2 and 10, and restarting at step b) if
the number of stitches in the same state is greater than
20 or smaller than 2, preferably greater than 10 or
smaller than 2.

These additional steps lead to a further im-
provement of the appearance and the functionality of a
fabric or a medical compression garment, respectively,
manufactured by employing the method. Large groups of
stitches having the same state can be avoided and dura-
bility 1is further improved. By checking the stitches of
each row and of each column, that is, by checking the
stitches in the horizontal and in the vertical direction
double control 1s applied.

Also, wear comfort is improved as the fabric
or the medical compression garment, respectively, formed
by employing the method contains parts with a certain
thickness. Hence, the fabric and the medical compression

garment feel comfortable on the skin and are pleasant to

touch.

Dr. FI/web/cw P100820CAQ0
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The method can be 1nterpreted as an applica-

gu—

tion of the so called fuzzy logic. The deviation of the

—

ratio between the number of stitcheg in the firxrst state

and the number of stitches 1n the second state from an

optimal ratio 1s evaluated and compared with a set of al-

lowable deviations that span a certain predefined range.

Furthermore, ranges are predefined, in which the number
of stitches 1n the same state of each row, and the number
of stitches of the same state of each column have to lie.

The predefined ranges are required for controlling the

stitch pattern and, hence, the appearance and the func-

tionality of a fabric or a medical compression garment

manufactured by employving the method.

After a valid state has been assigned to each

stitch of the first allocated part of the fabric, a fur-

ther part of the fabric may be allocated and the method
steps may be performed on that further part of the fab-

ric. Of course, instead of using the method of the inven-
tion for the further part, a different method may be used
to produce a different type of pattern, e.g. the rib 1/3

stitch pattern or the plain stitch pattern (confer Fig.

18) . Hence, the method may be performed for the entire
fabric of a medical compression garment or only for a
part of it, for example the sole area or/and the instep
of the medical compression garment while the remaining

fabric part has another stitch pattern, e.g. the plain

stitch pattern.

For performing the method, the 1nlaid vyvarn

preferably comprises elastic material (for example so
called spandex), especially with a yarn count of 200 dtex
to 1500 dtex. "Dtex" is one unit of measure for the yarn
count. It 1s defined as the mass in grams per 10000 me-
ters. The inlaid yarn may be covered by a first covering
yvarn, especially with a first covering yvarn having a yarn

count of 22 dtex to 400 dtex. The covering may be single

oxr double.

Dr. FI/web/cw P100820CA00
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The employed loop varn preferably comprises

elastic material and especially has a varn count of 11

dtex to 78 dtex. It may be an intermingled vyarn, which

has been manufactured e.g. by so called air-chat process-

ing, resulting from a combination of staple fibres and/or

multi-filaments and elastic varns. A second covering varn
may be used, especially a second covering yarn having a
varn count of 22 dtex to 200 dtex. The covering may be
single or double. The loop varn can comprise synthetic,

artificial and/or natural fibres.

The 1nlaid yvarn may be dyed in a different

shade of colour than the loop varn and/or the second cov-

ering yarn. Similarly, the first covering yarn may be

dyved 1in a different shade of colour than the loop varn

and/or the second covering varn. The different shades can
be achieved by balancing the percentage of each dye used.
By using different shades for the different types of

yarns or fibres (natural/synthetic) used the visual ap-

pearance or the fuzzy effect, respectively, achieved when
applying the method i1s emphasised. The appearance of the
fabric or the medical compression garment manufactured
when applyving the method is approved.

il

Brief Description of the Drawings

Further advantageous features and applica-

tions of the invention can be found in the dependent

claims as well as 1n the following description of the

drawings 1llustrating the invention. In the drawings like

reference signs designate the same or similar parts
throughout the several figures of which:

Figure 1 shows a plain stitch pattern,

Flgure 2 18 a diagram that i1llustrates the
states of the stitches of a plain stitch pattern,

Figure 3 shows a rib 1/1 stitch pattern,

Figure 4 i1s a diagram illustrating the states
of the stitches of the rib 1/1 stitch pattern,

Dr. FI/web/cw P100820CA00
25.06.2007
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Figure 5 shows a rib 1/2 stitch pattern,
Figure 6 1s a diagram illustrating the states

of the stitches of the rib 1/2 stitch pattern,

Figure 7 shows a rib 1/3 stitch pattern,
Figure 8 1s a diagram illustrating the states
of the stitches of the rib 1/3 stitch pattern,

Figure 9 1s a diagram illustrating the states

of the stitches of a further stitch pattern which can be

generated by existing knitting machines,

Figure 10 is a diagram illustrating the

states of the stitches of a still further stitch pattern

which can be generated by a existing knitting machines,

Figure 11 shows the terry-loop stitch,

Figure 12 1s a diagram illustrating the

P

states of the stitches of a stitch pattern generated by

the method according to the invention,

Figure 13 18 a flow chart of a preferred em-

bodiment of the method according to the invention,
Figure 14 is a flow chart of the currently
most preferred embodiment of the method according to the
invention,
Figure 15 1s a flow chart of a further pre-
ferred embodiment of the method according to the inven-
tion, and

Figures 16 to 20 show examples of diagrams

Lllustrating the states of stitches of stitch patterns

generated by the method according to the invention.

Modes for Carrying out the Invention

Figures 1 to 11 have been described in the
introductory part of the description. It is referred
thereto.

Figure 12 shows stitches of a stitch pattern
generated by the method according to the invention. The

stitches can assume two different states. Referring to

the fabrics exterior, in a first state the loop yarn is

Dr. F/web/cw P100820CAQQ
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P

positioned in front of the inlaid yarn (so called "on”-

state) and in a second state the loop varn 1s positioned

behind the stitch varn (so called "off”-state). The state

"on" i1s illustrated by a black rectangle and the state

"off" is illustrated by a white rectangle. As can be seen

from Figure 12, stitches with different states appear to

be randomly distributed. In this way a fabric having a

fuzzy appearance can be manufactured while maintaining

fabric durability.

Figure 13 shows a flow chart of a preferred

embodiment of the method according to the invention. The

method shall be applied to a given fabric defined by a
given number of rows and a given number of columns and a

given number of stitches per row and per column. The op-

timal ratio A between the stitches having the state "on"

and the stitches having the state "off" i1is assigned a

certain value that depends on the machine gauge and the

size of the varns to be used.

Iin a first step 30 a part of the fabric 1is

allocated onto which the method shall be applied. In a

second step 31 one of the states "on" and "off" i1s ran-

domly assigned to each stitch of the allocated part of

the fabric. Any known randomization algorithm can be used

for the assignment. In a third step 32 the number of

stitches having the state "on" and the number of stitches

having the state "off" 1s evaluated or determined, re-

spectively. Then, it 1s checked 1f the current ratio be-

tween the number of stitches having the state "on" and

the number of stitches having the state "off" is the sgame

—

as the optimal ratio A and if not, how much the current

ratio differs from the optimal ratio A. That i1s, the mem-
bership degree of the current ratio when compared to the
optimal ratio A 1s evaluated. It 1s evaluated how much

the current ratio "is a member of" the optimal ratio A.

If the current ratio is far from the optimal
ratio A (pure membership degree) then the method starts

again at the second step 31 by randomly assigning a state

Dr. FI/web/cw P100820CAOQ0
25.06.2007 .
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to each stitch. If the current ratio is close enough to

the optimal ratio A, preferably has a value between 0,2

and 0,8, meaning that 20 to 80 % of the loop varns are

o

positioned 1in front of the inlaid varns, i1.e. 20 to 80 %

of the stitches having the "on"-state, then a valid set

¥

oL states has been assigned to the stitches and the

method may end 1n step 33.

Figure 14 shows a flow chart of the most pre-

ferred embodiment of the method according to the i1nven-

tion. In a first step 40 the method depicted in Figure 13
is performed. After a valid set of states has been as-

signed to the stitches of the allocated fabric part a

double control 1s started i1including steps 41 and 43. In
step 41 the number of stitches having the state "on" and

the number of stitches having the state "off" is evalu-

ated for each row of the allocated part of the fabric.

Then i1t 1s checked 1f the number of stitches having the

same state liles between 2 and 6, 1ncluding the wvalues 2

and 6. If this criteria is not fulfilled, then the method
1s preferably restarted by going back to step 31 (confer

Figure 13) and randomly assigning a state to each stitch

of the allocated part of the fabric. Alternatively or ad-
ditionally the states "on" and "off" can be randomly as-
signed anew to each of the stitches of the considered row

in step 42 1f the determined number of stitches having

the same state 1s greater than 6 or smaller than 2. After

this, step 42 1is performed again.

In step 43 the number of stitches having the

state "on" and the number of stitches having the state

"off" 1s evaluated for each column of the allocated part

of the fabric. Then i1t 1is checked, 1f the number of

stitches having the same state lies between 2 and 20, in-
cluding the values 2 and 20. If this 1s not the case, the

method is preferably restarted at step 31 (confirm Figure

13) by randomly assigning a state to each stitch. Alter-

natively or additionally the states "on" and "off" may be

Dr. F1/web/cw | P100820CAQ00
25.06.2007
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p—
—

to each stitch of the considered

in step 44. After this, step 43 1s performed again.

The steps 41 and 43 may be performed in dif-

the step 41. After the
are fulfilled a valid,

ferent ordering. That 1s, step 43 may be performed before

criteria of the steps 41 and 43

double-checked set of states for

the stitches of the allocated fabric part is obtained and

the method can be finished in step 45.

Figure 15 displays a further preferred em-

bodiment of the method

the method depicted in

according to the invention. After

Figure 14 (or alternatively the

method depicted in Figure 13) has been performed in step

50, leading to the assignment of a valid set of states to

the method depicted 1n

the stitches of a first allocated part of a fabric then

Figure 14 (or alternatively the

method depicted in Figure 13) can be performed on the

next part of the fabric, preferably involving the same

number of rows and columns, in step 51. In thilis manner

the method my be applied to all parts of the fabric hav-

ing preferably the same number of rows and columns until

the entire fabric or the entire medical compression gar-

ment, respectively, consists of stitches to which wvalid

states according to the method of the invention have been

assigned. Steps 52 and
states to the gstitches
part of the fabric.

Just using

53 represent the assignment of

of the penultimate and the final

the stitch pattern of the first

allocated part for consecutive parts of the fabric will

not lead to the same random or fuzzy appearance of the

entire fabric or medical compression stocking, respec-

tively, but to an overall repetitive stitch pattexrn.

In fLigures

16 to 18 further examples of dia-

grams are shown that illustrate the states of stitches of

stitch patterns generated by the method according to the

invention. The fuzzy &

citch zones, 1.e. the zones having

a random or fuzzy appearance, may also be alternated with

Dr. FI/web/cw
25.06.2007
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other repetitive patterns, e.g. the rib 1/3 stitch pat-
tern and/or the plain stitch pattern (confer Fig. 18).

It 1s to be understood that while certain em-
bodiments of the present invention have been i1llustrated
and described herein, 1t 1s not to be limited to the spe-

cific embodiments described and shown.

Dr. FI/web/cw P100820CA00
25.06.2007
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CLAIMS:
1. A method for assigning states to stitches of a

state and the stitches are

and a loop varn and 1n said first state ot

fabric, whereilin a state can vary between a

—

first and a second
formed by employing an inlaid yarn

a stitch the loop

varn is positioned in front of the inlaid yarn and 1n said

*

second state of a stitch the loop varn is positioned behind the

inlaid vyarn,

said method comprising the following steps:

a) allocating a part of the fabric,

b) randomly assigning a state to each stitch of the

allocated part of the fabric,

c) evaluating the ratio between the number ot

gr—
e

stitches in the first state and the number of stitches in the

second state,

d) checking if the ratio lies within a predefined

F

range of values, and

e) restarting

the predefined range.

pr——
—

2. The method otf

predefined range 1s 0.2

predefined range 1s 0.8.

3. The method of

the followling steps:

gr—

at step b) if the ratio lies outside of

claim 1, wherein least value o©of the

ol

and the greatest value of the

claim 1 or claim 2,

b

"urther comprising
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f) evaluating the number of stitches in the first

state and the number of stitches in the second state for each

F

row of the allocated part of the fabric,

g) checking 1f the number of stitches 1n the same

5 state lies between 2 and 6, and

' —

h) restarting at step b) if the number of stitches 1n

the same state is greater than 6 or smaller than 2.

yr— pr—

4, The method of any one of claims 1 to 3, further

comprising the following steps:

g

10 i) evaluating the number of stitches in the first

state and the number of stitches in the second state for each

column of the allocated part of the fabric,

j7) checking if the number of stitches in the same

state lies between 2 and 20, and

g—

15 k) restarting at step b) if the number of stitches 1in

the same state 1s greater than 20 or smaller than 2.

5. The method of any one of claims 1 to 4, whereln after

a valid state has been assigned to each stitch of the allocated

part of the fabric a further part of the fabric is allocated

=

20 and the method steps are performed on said further part of the

tfabric.

F

6. The method of any one of claims 1 to 5, beilng

LA

performed on a knitting machine with 630 to 1260 needles per

meter.

F

25 . The method of any one of claims 1 to 6, wherein the

inlaid yarn comprises elastic material.
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The method of

3 . claim 7,

covered by a first covering vyarn.

The method of

9. claim 8,

comprilses elastic material.

F

12-18

wherein the inlaid varn 1is

wherein the loop yarn

5 10. The method of claim 9, wherein the loop varn is
covered by a second covering yarn.

11. The method of any one of claims 1 to 10, wherein
inlaid yarn is dyed in a different shade of colour than at
least one of the loop yvarn and the second covering yarn.

10 12. The method of any one of claims 1 to 11, wherein
first covering yarn 1s dyed 1n a different shade of colour
at least one of the loop varn and the second covering varn.
13. The method of any one of claims 1 to 12, used for
manufacturing a medical compression garment.

15 14. The method of claim 7 wherein the inlaid yarn has
varn count of 200 dtex to 1500 dtex.

15. The method of claim 8 wherein the i1nlaid yarn has
varn count of 22 dtex to 400 dtex.
16. The method of claim 9 wherein the loop yarn has a

20 count of 11 dtex to 78 dtex.

17.

F

varn count of 22 dtex to 200 dtex.

the

the
than

The method of claim 10 wherein the loop vyarn has a
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