
W
O

 20
10

/0
37

08
2 

A
2 

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
1 April 2010 (01.04.2010) 

1 11111 1111E11 II 111111 11111 11111 11111 I 1111 II III 11111 0 01 11 III 11111 001 1111 1111101111 11111111 
(10) International Publication Number 

WO 2010/037082 A2 PCT 

(51) International Patent Classification: 
D04B 21/14 (2006.01) 	DO3D 11/00 (2006.01) 

(21) International Application Number: 
PCT/US2009/058716 

(22) International Filing Date: 
29 September 2009 (29.09.2009) 

(25) Filing Language: 	 English 

(26) Publication Language: 	 English 

(30) Priority Data: 
61/101,049 29 September 2008 (29.09.2008) 	US 

(71) Applicant (for all designated States except US): SHEEX 
LLC [US/US]; 169 Captain Lowman Road, Chapin, SC 
29036 (US). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only): WALVIUS, Susan, 

Katherine [US/US]; 169 Captain Lowman Road, Chapin, 
SC 29036 (US). MARCINIAK, Michelle, Marie 
[US/US]; 169 Captain Lowman Road, Chapin, SC 29036 
(US). 

(74) Agent: SCHNEIDER, Ryan, A.; Troutman Sanders 
LLP, Bank of America Plaza, 600 Peachtree Street, N.E., 
Suite 5200, Atlanta, GA 30308-2216 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BR, BG, RH, BR, 13W, BY, HZ, 
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, 
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, 
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, 
SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, 
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM, 
TR), OAPI (BF, 13J, CF, CG, CI, CM, GA, ON, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

Published: 

without international search report and to he republished 
upon receipt of that report (Rule 48.2(g)) 

  

(54) Title: FABRIC SYSTEM 

(57) Abstract: Bedding material including a first fabric section manufac-
tured from performance fabric and having a first and second side; and, a 
second fabric section attached to the first side of the first fabric section. 
Additionally, a third fabric section can be attached to the second side of the 
first fabric section. The first fabric section can be attached to the second 
fabric section through a flatlock stitch. The first fabric section can include 
a first zone and a second zone wherein the first zone contains different per-
formance properties from the second zone and the first zone can have ther-
mal or moisture wicking properties. 

000318

BEDGEAR 1024 (part 4)
IPR of U.S. Pat. No. 8,402,580f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


WO 2010/037082 	 PCT/US2009/058716 

FABRIC SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to fabric systems, and more specifically to bed 

coverings constructed of high gauge circular knitted fabrics that accommodate and maintain 

optimum thermal conditions for sleep, which in turn can lead to faster sleep initiation and deeper, 

more restorative sleep. 

2. Description of Related Art 

Sleep problems in the United States are remarkably widespread, affecting roughly three 

out of four American adults, according to research by the National Sleep Foundation (NSF). 

Consequently, a great deal of attention has been paid to the circumstances surrounding poor 

sleep, along with strategies for how to improve it. 

The implications are not merely academic. Sleep — not only the right amount of it but 

also the right quality — impacts not just day-to-day performance, but also "the overall quality of 

our lives," according to the NSF. Addressing the causes of poor quality sleep, therefore, has 

ramifications for millions. 

Though many factors contribute to sleep quality, the sleep environment itself plays a 

critical role, and sleep researchers routinely highlight temperature as one of the most important 

components in creating an environment for optimal sleep. As advised by the University of 

Maryland Medical Center, "a cool (not cold) bedroom is often the most conducive to sleep." The 

National Sleep Foundation further notes that "temperatures above 75 degrees Fahrenheit and 

below 54 degrees will disrupt sleep," with 65 degrees being the ideal sleep temperature for most 

individuals, according to the NSF. 

A lower environmental temperature is not the only thermal factor associated with 

improved sleep. Researchers have noted a nightly drop in body temperature among healthy, 

normal adults during sleep. This natural cycle, when inhibited or not functioning properly, can 

disrupt sleep and delay sleep onset, according to medical researchers at Cornell University. 

Conversely, the researchers noted, a rapid decline in body temperature not only accelerates sleep 

onset but also "may facilitate an entry into the deeper stages of sleep." 
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Therefore, maintaining an appropriately cool sleep environment and accommodating the 

body's natural tendency to cool itself at night should be a top priority for individuals interested in 

optimizing their sleep quality. Performance fabrics crafted into bedding applications would be 

uniquely capable of promoting cool, comfortable — and therefore better — sleep, as these 

advanced fabrics maximize breathability and heat transfer. Performance fabrics are made for a 

variety of end-use applications, and can provide multiple functional qualities, such as moisture 

management, UV protection, anti-microbial, thermo-regulation, and wind/water resistance. 

There has been a long felt need in several industries to provide improved bedding to help 

individuals get better sleep. Such improved bedding would include beneficial wicking among 

other properties. For example, in marine, boating and recreational vehicle applications, bedding 

should resist moisture, fit odd-shaped mattresses and beds, and reduce mildew. Particularly with 

watercraft, there is a need to protect bedding, and specifically sheets, from moisture and mildew 

accumulation. 

An additional problem with bedding, not just with marine and recreational vehicles, is the 

sticky, wet feeling that can occur when the bedding sheets are wet due to body sweat, 

environmental moisture, or other bodily fluids. In particular, when bedding is used during hot 

weather, or is continuously used for a long time by a person suffering from an illness, problems 

can arise in that the conventional bed sheet of cotton fiber or the like cannot sufficiently absorb 

the moisture. All of these issues lead to poor sleep. 

To date, performance fabric bedding products are not known. There are width limitations 

in the manufacturing of high gauge circular knit fabrics, because the finished width of bedding 

fabrics are dictated by the machine used in its construction. At present, performance fabrics are 

manufactured with a maximum width of under 90 inches wide, given present manufacturing and 

technical limitations, along with the inability of alternate manufacturing processes to produce a 

fabric with identical performance attributes. Yet, normal bed sheet panels can be 102 by 91 

inches or larger. Thus, performance fabrics cannot yet be used for bed sheets. 

Some conventional solutions for the above issues that hinder a good night's sleep include 

United States Patent 4,648,186, which discloses an absorbent wood pulp cellulose fiber that is 

provided in a variety of sizes and is placed under a mattress. The wood pulp is water absorbent 

and acts to capture moisture to prevent such moisture from being retained by the bedding or the 
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bedding sheets. However, this proposed solution does not interact with the bedding or the 

bedding sheets, but merely acts as a sponge for moisture that is in proximity to the target bedding. 

United States Patent 5,092,088 discloses a sheet-like mat comprised of a mat cover, the 

inside of which is divided into a plurality of bag-like spaces, and a drying agent packed into a 

bag and contained in the bag-like spaces in such a manner that the drying agent cannot fall out of 

the bag-like spaces. A magnesium sulfate, a high polymer absorbent, a silica gel or the like can 

be used as the drying agent. As can be seen, this proposed solution to moisture in bedding is 

cumbersome and chemically-based. 

In the athletic apparel industry, moisture wicking fabric has been used to construct 

athletic apparel. For example, United States Patent 5,636,380 discloses a base fabric of 

CoolmaxQ high moisture evaporation fabric having one or more insulating panels of ThermaxB 

or ThermastatQ hollow core fiber fabric having moisture wicking capability and applied to the 

inner side of the garment for skin contact at selected areas of the body where muscle protection 

is desired. However, this application cannot be applied to bedding sheets due to the limitations 

of the size of the performance fabrics manufactured. Further, performance fabric such as this 

type cannot be easily stitched together as the denier is so fine that stitching this fabric results in 

the stitching simply falling apart. 

Circular knitting is typically used for athletic apparel. The process includes circularly 

knitting yarns into fabrics. Circular knitting is a form of weft knitting where the knitting needles 

are organized into a circular knitting bed. A cylinder rotates and interacts with a cam to move 

the needles reciprocally for knitting action. The yarns to be knitted are fed from packages to a 

carrier plate that directs the yarn strands to the needles. The circular fabric emerges from the 

knitting needles in a tubular form through the center of the cylinder. This process is described in 

United States Patent 7,117,695. However, the machinery presently available for this method of 

manufacture can only produce a fabric with a maximum width of approximately 90 inches. 

Therefore, this process has not been known to manufacture sheets, since sheets can have 

dimensions of 91 inches by 102 inches or greater. 

Further, the machinery that is used for bedding is very different than for athletic wear. 

For example, bedding manufacturing equipment is not equipped to sew flatlock stitching or to 

provide circular knitting. Bed sheets typically are knit using a process known as warp knitting, a 
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process capable of producing finished fabrics in the widths required for bedding. This method, 

however, cannot be employed to produce high-quality performance fabrics. Warp knitting is not 

capable of reproducing these fabrics' fine tactile qualities nor their omni-direction stretch 

properties, for example. 

Circular knitting must be employed to produce a performance fabric that retains these 

fabric's full range of benefits and advantages. However, in order to produce a fabric of the 

proper width for bedding applications, a circular knit machine of at least 48 inches in diameter 

would be necessary. Manufacturing limitations therefore preclude the construction of 

performance fabrics at proper widths for bedding. The industry is unsure if it could actually knit 

and then finish performance fabrics at these large sizes, even if the machinery were readily 

available. 

Further, athletic sewing factories are typically not equipped to sew and handle large 

pieces of fabrics so that equipment limitations do not allow for the manufacture of bedding 

sheets. 

What is needed, therefore, is a bedding system that utilizes performance fabrics and their 

beneficial properties, the design of which acknowledges and addresses limitations in the 

manufacture of these fabrics. It is to such a system that the present invention is primarily 

directed. 

BRIEF SUMMARY OF THE INVENTION 

Briefly described, in preferred form, the present invention is a high gauge circular knit 

fabric for use in bedding, and a method for manufacturing such bedding. The bedding fabric has 

superior performance properties, while allowing for manufacture by machinery presently 

available and in use. In order to achieve a finished width of the size needed to create sheet-sized 

performance fabric, a high gauge circular knit machine of at least 48 inches in diameter is 

necessary. And while warp knitting machines are available that can produce wider fabrics, this 

method will not provide a fabric with the tactile qualities required, nor provide a fabric with 

omni-directional stretch. 

In an exemplary embodiment, the present invention is a method of making a finished 

fabric comprising at least two discrete performance fabric portions, and joining at least two 
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