
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2014/0230132 A1 

US 2014023 O132A1 

Bakker et al. (43) Pub. Date: Aug. 21, 2014 

54) HOSERY WITH GRADUATED Related U.S. Application Data pp 

COMPRESSION PANTY (60) Provisional application No. 61/540,828, filed on Sep. 

(71) Applicant: INVISTA NORTH AMERICA 29, 2011. 
S.A.R.L., Wilmington, DE (US) Publication Classification 

(72) Inventors: Willem Bakker, Divonne (FR); Petros (51) Int. Cl. 
Dafniotis, Geneva (CH) A4IB II/4 (2006.01) 

(52) U.S. Cl. 
(73) Assignee: INVISTA NORTH AMERICA CPC ...................................... A4 IB 11/14 (2013.01) 

S.A.R.L., Wilmington, DE (US) USPC .............................................................. 2A409 

(21) Appl. No.: 14/348,092 (57) ABSTRACT 
1-1. Provided is a garment including hosiery which avoids the 

(22) PCT Filed: Sep. 28, 2012 needs for a conventional waistband by providing a graduated 
(86). PCT No.: PCT/US2012/057788 compression panty where the compression is gradually 

S371 (c)(1), 
(2), (4) Date: Mar. 28, 2014 

increased from the bottom of the panty where leg portions are 
attached to the top of the panty which corresponds approxi 
mately with the waist of the wearer. 
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HOSERY WITH GRADUATED 
COMPRESSION PANTY 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 This invention relates to a hosiery garment that with 
a specially designed panty for comfortable wear without a 
conventional waistband. 
0003 2. Summary of Related Art 
0004. The primary function of a waistband is to hold up a 
garment. For this purpose in hosiery, a narrow band is knitted 
with a strong elastic yarn on top of the panty area. This 
conventional waistband may include an elastic band or a 
knitted in welt as described in U.S. Pat. No. 6,276,176. All of 
these constructions generally form narrow, high compression 
bands at the waist. Because of the high compression, local 
ized in a small area, hosiery with this type of conventional 
waistband is often uncomfortable to wear. Another deficiency 
of this type of construction is the rolling-over of the waist 
band. 

SUMMARY OF THE INVENTION 

0005 What is needed is a garment construction that for 
hosiery that does not have a conventional waistband and is 
comfortable to wear. In spite of the absence of a conventional 
waistband, the garment should not slide down and the top of 
the panty area should not roll over. 
0006. In one aspect, hosiery having leg portions and a 
panty portion exclude a conventional waistband which is 
replaced by a specifically designed, graduated compression 
panty. The compression is gradually increased from the bot 
tom of the panty where leg portions are attached to the top of 
the panty which corresponds approximately with the waist of 
the wearer, but may fall below, at or above the waist. This 
graduated compression panty is selected from a single layer 
construction, a double layer construction, and a partial double 
layer construction. The panty portion includes a single layer, 
double layer, or partial double layer including graduated 
compression in a way that it provides sufficient compression 
to hold up the garment while preventing rolling-over. 

DETAILED DESCRIPTION 

0007 As used herein, the term “spandex’ means a manu 
factured filament in which the filament-forming substance is 
a long chain synthetic polymer comprised of at least 85% by 
weight of a segmented polyurethane. A variety of different 
spandex compositions are useful with the pantyhose of some 
aspects such as polyether and co-polyether based spandex, 
among others. Specific examples of commercially available 
spandex yarns include those available under the tradenames 
LYCRAR 162B, LYCRAR163C, LYCRAR163A, 
LYCRAR178,C LYCRAR902C, and LYCRAR777C (espe 
cially useful for anti-laddering hosiery) available from 
INVISTA S.ar.l. of Wichita, Kans. 
0008. The terms “pantyhose and “hosiery' are used inter 
changeably throughout this specification and are intended to 
include garments have at least a portion of a circular knit 
construction and including a panty portion which will typi 
cally fall from the around the waist of the wearer to the crotch, 
but may be extended to the upper thigh of the wearer. 
0009. The pantyhose may include any suitable combina 
tion of elastic or elastomeric yarns with hard yarns. The 
elastic or elastomeric yarn may be included in every course or 
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in alternate courses (other constructions may be useful where 
patterned hosiery is desired). One suitable elastomeric yarn is 
spandex which may be used bare or covered. The covering 
may be single or doubled covered, air covered, airjet textured, 
entangled, core-spun, etc. 
00.10 Examples of hard yarns include polyamide yarns 
such as nylon 6, nylon 6/6 (PA 66), nylon 10, nylon 12, nylon 
6/10, nylon 6/12, and combinations thereof. The hard yarns 
may be flat or textured. The pantyhose may include yarns 
selected from polyamide covered spandex yarns and blends 
of polyamide covered spandex yarns with polyamide yarns. 
0011. The graduated compression of the panty can be 
accomplished by using yarns of varying and increasing linear 
density (decitex) as well as by varying and/or increasing the 
tension of the yarn during knitting. One apparatus to measure 
and control the tension of the yarn is a constant tension feeder 
(KTF) available from BTSR International S.p.A., Italy. 
0012 Suitable amounts spandex fiber may be about 10% 
to about 30% by total yarn weight, including about 12% to 
about 26%; and about 15% to about 22%. 
0013 The graduated compression panty is selected from a 
single layer construction, a full double layer construction, and 
a partial double layer construction. Each of these construc 
tions excludes a waist band which is rendered unnecessary 
due to the graduated structure. The graduated compression is 
provided by a series of Zones having a different level of 
compression that increases from the Zones closest to the bot 
tom (leg attachment area) to the top (waist area). In the final 
construction of the garment, the top of the panty will have the 
highest level of compression. A Suitable number of Zones may 
be included from about 2 to about 10 Zones, such as from 
about 3 to about 5 zones of differing compression level. This 
includes about 3 Zones of different compression. 
0014. The differing Zones of compression may differ by 
any suitable amount to provide the desired comfort while 
maintaining the ability to keep the panty portion in place on 
the wearer. The increased compression may be about 2 times 
to about 20 times greater from the bottom to the top areas. 
This includes from about 3 times to about 10 times greater, 
and about 4 times to about 9 times greater, depending on the 
overall compression level of the panty. 
0015 The percentage of the number of courses in each 
Zone depends on the desired graduated compression and the 
total number of Zones. Where there are three Zones, the bot 
tom Zone may include about 10% to about 50% of the total 
number of courses in the panty, this includes from about 15% 
to about 40% and about 20% to about 30%, and about 15% to 
about 25% 
0016. Three different constructions are described in fur 
ther detail below: 

A Full Double Layer Panty 
0017. In this construction, a double layer is knitted in the 
panty area over the full length of the panty. This double layer 
can be provided by knitting in separate layers. The double 
layer panty may also be prepared by knitting a single layer 
which is then folded over and sewn in. This is accomplished 
by knitting a single layer which increases compression from 
a leg attachment point to a center point of highest compres 
sion then decreasing compression to a top portion. This top 
portion is folded over to meet the legattachment portion Such 
that a crease is made at the point of highest compression 
which will correspond approximately to the waist of the 
wearer. As completed, there is sufficient compression in the 
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top part of the panty (corresponding approximately to the 
waist of the wearer) for holding up the garment, as well to 
prevent the rolling-down of the garment; compression in the 
panty area is increased by going from the bottom (leg attach 
ment portions) to the top area (waist) of the panty. The 
increase in compression is achieved by a combination of yarn 
selection and knitting machine settings such as elastic yarn 
tension and Stitch length. 

A Partial Double Layer 

0018. As an alternative, a double layer is only knitted in 
the top part of the panty area, similarly to that described for 
the full double layer above. However, the area of this double 
layer is significantly bigger than the standard (double layer) 
waistband, which is the conventional waistband. The partial 
double layer may be from about 10% to about 50% of the total 
number of courses in the panty, this includes from about 15% 
to about 40% and about 20% to about 30%. Also in this 

(A) Double 
Panty Layer 
construction g-%-he 

Zone 1 1.0-26%-144 
(closest to leg) 
Zone 2 2.0-48%-270 
Zone 3 (top) 4.0-27%-1SO 
Fold-waist 
area (top) 

Zone 3a (top) 4.0-27%-1SO 
Zone 2a 2.0-48%-270 
Zone 1 a 1.0-26%-144 
(closest to leg) 

grams-KTF settings 
% courses 
number of courses 

construction, compression in the panty area is increased by 
going from the bottom till the top area of the panty in order to 
provide Sufficient compression in the top part of the panty for 
holding up the garment, as well to prevent the rolling-down of 
the garment. The increase in compression is achieved by a 
combination of yarn selection and knitting machine settings 
Such as elastic yarn tension and Stitch length. 

A Single Layer 

0019. Another alternative is a single layer graduated com 
pression panty. This includes a graduated compression panty 
with lower compression at the bottom of the panty (legattach 
ment area) to a higher compression at the top (waist area). 
This construction includes multiple Zones similar to the full 
double layer and partial double layer panty constructions 
while also avoiding the need for a conventional waistband, 
(i.e., a narrow band of higher compression at the top of the 
panty.) The increase in compression is achieved by a combi 
nation of yarn selection and knitting machine settings such as 
elastic yarn tension and Stitch length. 
0020. The leg portions may include yarns that have the 
same denier (linear density), lighter denier or a heavier denier 
than yarns in panty portion. The leg portions (left and right) 
may have a construction selected from the group consisting of 
sheer, semi-opaque, and opaque. To further enhance comfort 
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and reduce Soreness during wear, leg portions may each may 
include an upper thigh portion where the upper thigh portion 
includes reinforcing yarns. 
0021. The construction of the leg portions may be any of a 
variety well-known in the art. These include full coverage 
from panty to toe, exposed toe, ankle length, knee length or 
any other desired length for the leg portion 
0022. The features and advantages of the present invention 
are more fully shown by the following examples which are 
provided for purposes of illustration, and are not to be con 
Strued as limiting the invention in any way. 

EXAMPLES 

Test Methods 

0023 The effects in wear (comfort, holding up and rolling 
over) were evaluated by a wear test with 14 participants. The 
power of the various Zones was measured on an Instron the 
power a sample of 5 cm width. 

TABLE 

(C) Partial (E) Partial (F) Partial 
(B) Single Double (D) Double Double Double 
Layer Layer Layer Layer Layer 

g-%-he g-%-he g-%-he g-%-he g-%-he 

1.O-23%-67 1.0-18%-67 10-26%-144 10-23%-67 10-18%-67 

2.0-48%-270 2.0-28%-1OS 2.0-48%-270 2.0-27%-1OS 2.0-28%-105 
10.0-27%-1SO 10.0-27%-100 4.0-27%-1SO 9.0-40%-100 3.0-27%-100 

na 10.0-27%-100 4.0-27%-150 9.0-40%-100 3.0-27%-100 
na na 2.0-48%-270 na na 
na na 1.0-26%-144 na na 

0024. In the garment construction for the pantyhose in the 
table, each of Zones 1 and 1a, 2, and 2a and 3 and 3a are 
adjacent. The panty yarns were for Example A: 20 dtex 
LYCRAR T777C fiber, SC 11 f7 PA 66 flat, EC; for Example 
B, C, E and F:45dtex LYCRART902C fiber, SC18/6 text. AC 
with 24/11/2 text. Bright; for Example D: 16dtex 
LYCRART178C fiber, 11 f/7 PA 66 flat, EC. The leg yarns 
were for Example A: 20 dtex LYCRART777C fiber, SC 11 f7 
PA flat, EC; for B and C: 20 dtex LYCRAR T777C fiber, SC 
11 f7 PA 66 flat EC; and for D, E, and F: 16 dtex LYCRAR 
T178C fiber, SC 11 f7 PA 66, flat EC. 
0025. Each wearer reported that the hosiery was comfort 
able while avoiding rollover. 

Example 1 for Full Double Layer 

0026. A 16 dtex LYCRART1780 fiberand 11 f/7 PA66 are 
covered in a standard process. This composite yarn is knitted 
in every course hosiery. The graduated compression is 
achieved by variation of the knitting, as well the number of 
knitting rows for each Zone. 

Example 2 for Full Double Layer 

0027. A 13 dtex LYCRAR T163A fiber and 11f17 PA66 
are covered in a standard process. The composite yarn is 
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knitted in every course hosiery. The graduated compression is 
achieved by variation of the knitting, as well the number of 
knitting rows for each Zone. Example partly double laver: 
0028. A 13 dtex T163C and 17 dtex LYCRART175C and 
11 f/7 PA66 are covered in a standard process. The covered 
yarn with 13 dtex is knitted in every course hosiery in the top 
layer, the covered yarn with 17 dtex is knitted in every course 
hosiery in the mid and bottom layer. The graduated compres 
sion is achieved by variation of the knitting, as well the 
number of knitting rows for each Zone. 
0029 While there have been described what are presently 
believed to be the preferred embodiments of the invention, 
those skilled in the art will realize that changes and modifi 
cations may be made thereto without departing from the spirit 
of the invention, and it is intended to include all such changes 
and modifications as fall within the true scope of the inven 
tion. 

1. A garment comprising hosiery having leg portions, a 
panty portion, and excluding a conventional waistband com 
prising a graduated compression panty wherein the compres 
sion is gradually increased from the bottom of the panty 
where leg portions are attached to the top of the panty which 
corresponds approximately with the waist of the wearer. 

2. The garment of claim 1, wherein the graduated compres 
sion panty is selected from a single layer construction, a full 
double layer construction, and apartial double layer construc 
tion. 

3. The garment of claim 1, wherein said graduated com 
pression of said panty portion provides Sufficient compres 
sion to hold up the garment while preventing rolling-over. 
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