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circularly knit the fabric of Brooks et al. at 17 gauges or higher, as in Taniguchi et al., to

increase softness, elasticity and flexibility.

42. Regarding claim 62, Brooks et al. teaches in column 2, line 32 to column 9, line

11 the bed sheet of claim 61 in which the polyurethanepolyurea copolymer fiber

included in the fabric in a proportion such that the fabric has at least one of higher

breathability, higher heat transfer, and higher moisture wicking characteristics than a

cotton fabric (see also MPEP 2112.01).

43. Regarding claim 63, Brooks et al. teaches in column 2, line 32 to column 9, line

11 the bed sheet of claim 61 in which the first fabric area has a width of a twin size bed.

44. Regarding claim 54, Brooks et al. teaches in column 2, line 32 to column 9, line

11 the bed sheet of claim 61 in which the first fabric area has a width of a full size bed.

45. Regarding claim 65, Brooks et al. teaches in column 2, line 32 to column 9, line

11 the bed sheet of claim 61 in which the first fabric area has a width of a queen size

bed.

46. Regarding claim 66, Brooks et al. teaches in column 2, line 32 to column 9, line

11 the bed sheet of claim 61 in which the first fabric area has a width of a king size bed.

47. Regarding claim 57, Brooks et al. teaches in column 2, line 32 to column 9, line

11 the bed sheet of claim 61 in which the first fabric area is at least 72.5 inches wide.

48. Regarding claim 70, Brooks et al. teaches in Figure 1 the bed sheet of claim 61

in which the bed sheet comprises at least two portions (12, 14) of the circularly knit

fabric joined to form a finished fabric.
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49. Regarding claim 71, Brooks et al. teaches in Figure 1 the bed sheet of claim 61,

comprising piping (16, 18).

50. Regarding claim 72, Brooks et al. teaches in column 2, line 32 to column 9, line

11 the bed sheet of claim 61 being stretchable to fit at least two of a standard

rectangular adult bed, a baby crib, and a marine bed.

51. Regarding claim 74, Brooks et al. teaches the bed sheet of claim 61. Brooks et

al. does not teach an element that can be cinohed to increase tension around an edge

of the bed sheet. The examiner takes Official Notice that it is commonly known in the art

to provide an element to the edge of a bed sheet in order to cinch and increase the

tension around the edge. It would have been obvious to a person having ordinary skill in

the art at the time the invention was made to add to the bed sheet of Brooks et al. a

cinching element to provide a tighter fit.

52. Regarding claim 75, Brooks et al. teaches in column 2, line 32 to column 9, line

11 the bed sheet of claim 61 in which the fabric has an elasticity such that the fabric has

a tendency to sag by an amount that is greater than a threshold amount of sag

determined by a finishing process, such that the sag would interfere with the finishing

process if the fabric were circularly knit at greater than a 72.5 inch circumference (see

also MPEP 2112.01).

53. Claim 27 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over

Brooks et al. in View of Official Notice.

54. Regarding claim 2?‘, Brooks et al. teaches the bed sheet of claim 14. Brooks et

al. does not teach an element that can be cinched to increase tension around an edge
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of the bed sheet. The examiner takes Official Notice that it is commonly known in the art

to provide an element to the edge of a bed sheet in order to cinch and increase the

tension around the edge. It would have been obvious to a person having ordinary skill in

the art at the time the invention was made to add to the bed sheet of Brooks et al. a

cinching element to provide a tighter fit.

55. Claims 15, 20, 21, 41 and 44-48 are rejected under pre-AIA 35 U.S.C. 103(a) as

being unpatentable over Gretsinger Taniguchi et al.

56. Regarding claim 15, Gretsinger teaches in column 5, lines 28 to 5? the bed sheet

of claim 14 wherein the fabric comprises a finished fabric at least 90 inches wide

comprising: a first fabric portion; and a second fabric portion (“band could be configured

as a series of smaller, intermittent or spaced apart panels"); at least one of the fabric

portions comprising a performance fabric portion (col. 6, lines 12-32); and the first and

second fabric portions being discrete and joined to form the finished fabric.

Gretsinger does not specify the at least one of the first and second fabric portions

being circularly knit. Taniguchi et al. teaches in paragraphs 21, 22 and 35 a bed sheet

having been circularly knit. In view of Taniguchi et al., it would have been obvious to a

person having ordinary skill in the art at the time the invention was made to circularly

knit the fabric portions of Gretsinger, as in Taniguchi et al., to increase softness,

elasticity and flexibility.

57. Regarding claim 20, Gretsinger teaches the bed sheet of claim 14. Gretsinger

does not specify in which the fabric has a gauge of at least 17 gauges. Taniguchi et al.

teaches in paragraphs 21, 22 and 35 a bed sheet having been circularly knit at a gauge
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of at least 17 gauges. In view of Taniguchi et al., it would have been obvious to a

person having ordinary skill in the art at the time the invention was made to circularly

knit the connector band (32) of Gretsinger at 17 gauges or higher, as in Taniguchi et al.,

to increase softness, elasticity and flexibility.

58. Regarding claim 21, Gretsinger teaches the bed sheet of claim 14. Gretsinger

does not specify in which the fabric is circularly knit. Taniguchi et al. teaches in

paragraphs 21, 22 and 35 a bed sheet having been circularly knit. In view of Taniguchi

et al., it would have been obvious to a person having ordinary skill in the art at the time

the invention was made to circularly knit the connector band (32) of Gretsinger, as in

Taniguchi et al., to increase softness, elasticity and flexibility.

59. Regarding claim 41, Gretsinger teaches in Figures 6 and 7 a bed sheet having a

width of greater than 72.5 inches (king size) comprising a man-made fiber (col. 6, lines

12-32), the fabric having an elasticity such that the fabric has a tendency to sag by an

amount that is greater than a threshold amount of sag determined by a finishing

process, such that the sag would interfere with the finishing process if the fabric were

circularly knit at greater than a 72.5 inch circumference, and the fabric having at least

one of higher breathability, higher heat transfer, and higher moisture wicking

characteristics than a cotton fabric (MPEP 2112.01 [inherent properties of

spandex]). The standard dimensions for a king size fiat sheet are 108” x 102”. Gretsinger

teaches a flat sheet (34) and use on a king size bed (col. 5, lines 53-57).

Gretsinger does not specify wherein the fabric is circularly knit at 17 gauges or

higher. Taniguchi et al. teaches in paragraphs 21, 22 and 35 a bed sheet having been
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circularly knit at 1? gauges or higher. In view of Taniguchi et al., it would have been

obvious to a person having ordinary skill in the art at the time the invention was made to

circularly knit the connector band (32) of Gretsinger at 17 gauges or higher, as in

Taniguchi et al., to increase softness, elasticity and flexibility.

60. Regarding claim 44, Gretsinger teaches in column 5, lines 53 to 57 the bed sheet

of claim 41 that is at least 90 inches wide.

61. Regarding claim 45, Gretsinger teaches in column 5, lines 53 to 57 the bed sheet

of claim 41 having dimensions of approximately 102 inches in length and approximately

91 inches in width.

62. Regarding claim 46, Gretsinger teaches in Figure 7 the bed sheet of claim 41

comprising an element (38) that can be cinched to increase tension around an edge of

the bed sheet.

63. Regarding claim 47, Gretsinger teaches in column 6, lines 12 to 32 the bed sheet

of claim 41 in which the fabric comprises polyurethane-polyurea copolymer fiber.

64. Regarding claim 48, Gretsinger teaches in column 6, lines 12 to 32 the bed sheet

of claim 47 in which the polyurethanepolyurea copolymer fiber is included in the fabric in

a proportion such that, if circularly knit at a high gauge, the fabric could be knit at no

more than a 72.5 inch circumference without losing integrity of the

polyurethanepolyurea copolymer fiber.

000380



Applicationfcontrol Number: 13/272,97? Page 16

Art Unit: 36?3

Allowable Subject Matter

65. Claims 17, 18, 28-32, 34, 55, 69 and 73 are objected to as being dependent

upon a rejected base claim, but would be allowable if rewritten in independent form

including all of the limitations of the base claim and any intervening claims.

Response to Arguments

66. Applicants arguments filed 9;’25l2014 have been fully considered but they are

not persuasive. Applicant stated that “examiner indicated that claims directed to sheets

greater than 72.5 inches wide would be allowable”. Examiners Interview Summary

mailed 9/1?’/201 4 does not substantiate this comment.

Conclusion

67. The prior art made of record and not relied upon, found in the attached Notice of

Fieferences Cited (PTO-892), is considered pertinent to applicant's disclosure.

68. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Nicholas Pclito whose telephone number is (571)270-

5923. The examiner can normally be reached on Monday-Friday 9:30-6:00.

it attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Peter Cuomo can be reached on (571) 272-6856. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see httpat/pair-direct.usptogov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA} or 571-272-1000.

fNicho|as Politof

Primary Examiner, Art Unit 3673

12f14/2014
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Amendments to the claims (replacing all prior versions):

1-13. (Cancelled)

14. (Currently Amended) A bed sheet at least 72.5 inches wide comprising

a knit fabric comprising a man-made fiber,

the fabric having an elasticity such that the fabric has a tendency to sag by an amount that

is greater than a threshold amount of sag determined by a finishing process, such that the sag

would interfere with the finishing process ifthe fabric were ei-Feularl-y knit at greater than a 72.5

inch circ umference, and

the fabric having at least one of higher breathability, higher heat transfer, and higher

moisture wieking characteristics than a cotton fabric.

15. (Currently Amended) The bed sheet of claim 14 wherein the fabric comprises a

finished fabric at least 90 inches wide comprising:

a first fabric portion; and

a second fabric portion;

at least one ofthe first and second fabric portions being circularly knit;

at least one of the fabric portions comprising a performance fabric portion; flit

the first and second fabric portions being discrete and joined to form the finished fabric.

16. (Previously Presented") The bed sheet ofclaim 14, comprising piping.

17. (Previously Presented") The bed sheet ofclaim 15, wherein the first and second

fabric portions have different fabric characteristics.
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18. (Previously Presented") The bed sheet ofclaim 17, wherein at least one of the fabric

characteristics comprises moisture management.

I9. (Previously Presented) The bed sheet ofelaim 14 in which the fabric is knit ofthe

man-made fiber.

20. (Previously Presented) The bed sheet ofelairn 14 in which the fabric has a gauge of

at least 1? gauges.

2]. (Previously Presented) The bed sheet ofclaim 14 in which the fabric is circularly

knit.

22. (Previously Presented) The bed sheet ofclaim 14 that is sufficiently stretchable to fit

a baby crib and an adult bed.

23. (Previously Presented) The bed sheet ofelairn 14 that is sufficiently stretchable to fit

a standard rectangular bed and a smaller, non-rectangular marine bed.

24. (Previously Presented) The bed sheet ofclaim 14 that is sufficiently stretchable to fit

a crib and a standard adult bed.

25. (Previously Presented") The bed sheet ofclaim 14 that is at least 90 inches wide.

26. (Previously Presented) The bed sheet ofclaim 14 having dimensions of

approximately 102 inches in length and approximately 91 inches in width.

2?‘. (Previously Presented) The bed sheet ofelaim 14 comprising an element that can be

cinchcd to increase tension around an edge of the bed sheet.
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28. (Previously Presented) The bed sheet ofclaim 17, wherein at least one of the fabric

characteristics comprises UV protection.

29. (Previously Presented) The bed sheet ofelaim l7, wherein at least one of the fabric

characteristics comprises an anti-microbial characteristic.

30. (Previously Presented) The bed sheet of‘ claim 17, wherein at least one of the fabric

characteristics comprises therrno-regulation.

31. (Previously Presented) The bed sheet ofclaim 17, wherein at least one of the fabric

characteristics comprises wind resistance.

32. (Previously Presented) The bed sheet ofclaim 17, wherein at least one of the fabric

characteristics comprises water resistance.

33. (Currently Amended) A bed sheet at least 72.5 inches wide comprising

a first fabric area where a majority of an individual body tests when the bed sheet is on a

bed.

the first fabric area comprising a fabric circularly knit at 17 gauges or higher and

including a high performance man-made fiber,

the fabric having an elasticity such that the fabric has a tendency to sag by an amount that

is greater than a threshold amount of sag determined by a finishing process, such that the sag

would interfere with the finishing process if the fabric were circularly knit at greater than a 72.5

inch circumference.

34. (Previously Presented) The bed sheet of claim 33 that is at least 90 inches wide.

35. (Previously Presented) The bed sheet ofclaim 33 in which the bed sheet comprises

at least two portions of the circularly knit fabric joined to form a finished fabric.
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36. (Previously Presented) The bed sheet ofclaim 33 in which the fabric comprises

polyurethanepolyurea eopolymer fiber.

37. (Previously Presented) The bed sheet ofclaim 36 in which the polyurethanepolyurea

copolymer fiber is included in the fabric in a proportion such that, if circularly knit at a high

gauge, the fabric Could be knit at no more than a 72.5 inch circumference without losing integrity

of the polyurethanepolyurea copolymer fiber.

38 - 40. (Canceled)

41. (Currently Amended) A bed sheet having a width of greater than 72.5 inches

comprising

a circularly knit fabric comprising a man-made fiber,

the fabric having a gauge of at least 17 gauges,

 

the fabric having an elasticity such that the fabric has a tendency to sag by an amount that

is greater than a threshold amount of sag determined by a finishing process, such that the sag

would interfere with the finishing process ifthe fabric were circularly knit at greater than a 72.5

inch circumference, and

the fabric having at least one of higher breathability, higher heat transfer, and higher

moisture wicking characteristics than a cotton fabric.

42. (Previously Presented") The bed sheet of claim 41, comprising piping.

43. (Previously Presented) The bed sheet of claim 41 being stretchable to fit at least two

ofa standard rectangular adult bed, a baby crib, and a marine bed.

44. (Previously Presented) The bed sheet ofclaim 41 that is at least 90 inches wide.
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45. (Prcvio usly Presented) The bed sheet ofclaim 41 having dimensions of

approximately 102 inches in length and approximately 91 inches in width.

46. (Previously Presented) The bed sheet ofelaim 4] comprising an element that can be

cinched to increase tension around an edge of the bed sheet.

47. (Previously Presented) The bed sheet ofelairn 4] in which the fabric comprises

polyurcthancpolyurca copolymer fiber.

48. (Previously Presented) The bed sheet ofclaim 47 in which the polyurethancpolyurca

copolymer fiber is included in the fabric in a proportion such that, if circularly knit at a high

gauge, the fabric could be knit at no more than a ?2.5 inch circumference without losing integrity

of the polyurethancpolyurca copolymcr fiber.

49. (Previously Presented) The bed sheet ofclaim 14 in which the fabric comprises

polyurethanepolyurea copolymer fiber.

50. (Previously Presented) The bed sheet ofelaim 49 in which the polyurethanepolyurea

copolymcr fiber is included in the fabric in a proportion such that, if circularly knit at a high

gauge, the fabric could be knit at no more than a ?2.5 inch circumference without losing integrity

of the polyurethanepolyurea copolymer fiber.

51-52. (Canceled)

53. (Previously Presented") The bed sheet of claim 33, comprising piping.

54. (Previously Presented) The bed sheet ofclaim 33 being stretchable to fit at least two

of a standard rectangular adult bed, a baby crib, and a marine bed.
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55. (Previously Presented) The bed sheet ofclaim 33 having dimensions of

approximately 102 inches in length and approximately 91 inches in width.

56. (Previously Presented) The bed sheet ofelaim 33 comprising an element that can be

cinched to increase tension around an edge of the bed sheet.

57'. (Previously Presented) The bed sheet ofelaim 33 in which the first fabric area has a

width ofa twin size bed.

58. (Previously Presented) The bed sheet ofclaim 33 in which the first fabric area has a

width ofa full size bed.

59. (Previously Presented) The bed sheet ofclaim 33 in which the first fabric area has a

width ofa queen size bed.

60. (Previously Presented) The bed sheet ofclaim 33 in which the first fabric area has a

width ofa king size bed.

61. (Currently Amended) A bed sheet at least '.='2.5 inches wide comprising

a first fabric area where the majority of an individual body rests when the bed sheet is

placed on a bed,

the first fabric area comprising a fabric that a) includes polyurethancpolyurea copolymer

fiber and b) has been been circularly knit at 1? gauges or higher,

the polyurethanepolyurea copolymer fiber included in the fabric in a proportion such that,

if circularly knit at a high gauge, the fabric could be knit at no more than a ?2.5 inch

circumference without losing integrity of the polyurethanepolyurea copolymer fiber.

62. (Currently Amended) The bed sheet of claim 61 in which the the

polyurethanepolyurea copolymer fiber included in the fabric in a proportion such that the fabric
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has at least one of higher breathability, higher heat transfer, and higher moisture wicking

characteristics than a cotton fabric.

63. (Previously Presented) The bed sheet ofelaim 6] in which the first fabric area has a

width ofa twin size bed.

64. (Previously Presented) The bed sheet ofclairn 6] in which the first fabric area has a

width ofa full size bed.

65. (Previously Presented) The bed sheet ofclaim 61 in which the first fabric area has a

width ofa queen size bed.

66. (Previously Presented) The bed sheet ofclaim 61 in which the first fabric area has a

width ofa king size bed.

67. (Currently Amended) The bed sheet of claim 6| in which the first fabric area i_s at

least 72.5 inches wide.

68. (Canceled)

69. (Previously Presented) The bed sheet ofclairn 61 that is at least 90 inches wide.

70. (Previously Presented") The bed sheet of claim 61 in which the bed sheet comprises

at least two portions of the circularly knit fabricjoined to form a finished fabric.

7]. (Previously Presented) The bed sheet of claim 61 , comprising piping.

72. (Previously Presented) The bed sheet ofclaim 61 being stretchable to fit at least two

of a standard rectangular adult bed, a baby crib, and a marine bed.
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73. (Previously Presented) The bed sheet ofclaim 61 having dimensions of

approximately 102 inches in length and approximately 91 inches in width.

74. (Previously Presented) The bed sheet ofelaim 6] comprising an element that can be

cinched to increase tension around an edge of the bed sheet.

75. (Previously Presented) The bed sheet of‘ claim 6] in which the Fabric has an elasticity

such that the fabric has a tendency to sag by an amount that is greater than a threshold amount of

sag determined by a finishing process, such that the sag would interfere with the finishing

process if the fabric were circularly knit at greater than a 72.5 inch circumference.
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REMARKS

Claims 61, 62, and 67 were objected to and have been amended.

Claims 41-48 and 51 stand rejected under 35 U.S.C. I12. Claims 14, 16, 19, 21-24, 49,

50, 52, 61-68, 70-T2 and 75 stand rejected under 35 U.S.C. 102. Claims 20, 27, 33, 35-37, 53,

54, 56-60, and 74 stand rejected under 35 U.S.C. 103.

The applicant’s representative Frank Gerratana (Reg. No. 62,653) thanks the examiner

for attending a telephone interview on September 11, 2014. In accordance with 3? CFR § 1.133

and MPEP § 713.04, a written statement of the substance of the interview is included herein. The

interview included a discussion of claim 14 in view of the cited references and a discussion of

claim 41 in view of the section 112 rejection. The examiner indicated that claims directed to

sheets greater than 72.5 inches wide would be allowable. In response, independent claims 14, 33,

41, and 61 have been amended to overcome the rejections. Accordingly, all ofthe pending

claims are believed to be in condition For allowance, including the ones identified as allowable

by the ex amincr in the outstanding office action.

All of the dependent claims are patentable For at least similar reasons as those For the

claims on which they depend are patentable.

Canceled claims, if any, have been canceled without prejudice or disclaimer.

Any circumstance in which the applicant has (a) addressed certain comments of the

examiner does not mean that the applicant concedes other comments of the examiner, (I3) made

arguments for the patentability of some claims does not mean that there are not other good

reasons for patentability ofthose claims and other claims, or (c) amended or canceled a claim
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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 circula1' knitted fabrics that accommodate and maintain

optimum thermal conditions for sleep, which in turn can lead to faster sleep initiation and deepe1'._

mole 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 perfoirnaiice, 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 windfwater resistance.

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

individuals get better sleep. Such improved bedding would include beneficial wickin g 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, perfonnance 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 perforrnance attributes. Yet, nonrial bed sheet panels can be 102 by 9]

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 4,648,136, 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

I‘-.)
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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 ta1'get 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

Coo-1maxQ high moisture evaporation fabric having one or more insulating panels of ThermaxB

or ThermastatQ hollow co1'e 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 perfonnance 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 approxiinately 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 p1'oduce high-quality pe1'formance 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 pe1‘Formanc-e 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 SUNIMARY 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

omrti—directional stretch.

In an exemplary enibodinlent, 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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discrete performance fabric portions to form the finished fabric. Forming the at least two

discrete performance fabric portions can comprise knitting at least two discrete performance

fabric portions, and more preferably, circular knitting at least two discrete performance fabric

pO1"[lOl‘lS. Joining the at least two discrete performance fabric portions to form the finished fabric

can comprise stitching at least two discrete performance fabric pottions together to fo1'm the

finished fabric.

The at least two discrete perfonnance fabric portions can have different fabric

characteristics. Fabric characteristics as used herein include, among other things, moisture

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

resistance,

The finished fabric can be used in. among other applications, residential settings. or in

marine, boating and recreational vehicle environments.

The present sheets offer enhanced drape. and comfort compared to traditional cotton

bedding, and are as fine as silk, yet provide the benefits of high elasticity and recovery along

with superior breathability, body—heat transport, and moisture management as compared to

traditional cotton bedding.

Conventional fitted sheets can bunch and slide on standard mattress sizes. Furthermore.

if the fitted bed sheets do not fit properly, they do not provide a smooth surface to lie on. The

present invention overcomes these issues.

The present high gauge circular knit fabrics stretch to fit and offer superior recovery on

the mattress allowing the fabric to conform to fit the mattress without popping off the corners of

the mattress or billowing. The performance fabric can include spandex, offers a better tit than

conventional bedding products. can accommodate larger or smaller mattress sizes with a single

size sheet. and can confortn to mattresses with various odd dimensions.

Spandex — or elastane — is a synthetic fiber known fo1' its exceptional elasticity. lt is

stronger and more durable than rubber. its major non—synthetic competitor. It is a polyurethane-

polyurea copolymer that was invented by DuPont. “Spande.x" is a generic name, and an anagram

of the word "expands." “Spandex" is the preferred name. in North America; elsewhere it is
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referred to as “elastane.' The most famous brand name associated with spandex is Lycra, a

trademark of lnvista.

The present high gauge circular knit fabric offers durability in reduced pilling and pulling

when compared to other knit technologies, and offer t'educed wrinkles and enhanced color

steadfastness

in a pt'efei'red embodiment, the present pertiormance fabric can allow for a one—size fitted

sheet that can actually fit two different size mattresses. For example, the full fitted sheet of the

present invention can fit on both the full and queen size bed. The twin fitted sheet of the present

invention will also fit an XL twin. In a boating application, the present invention can be

produced to fit almost every custom boat mattress.

Testing of the present invention conducted at the North Carolina State University

(NC-SU) Center for Research on Textile Protection and Comfort confirms that the present

performance fabrics provide a cooler sleeping environment than cotton. Performance bedding

was tested side—by—side with commercially available cotton bed sheets in a series of procedures

designed to measure each product’s heat— and moisture—transport properties. as well as

warmicool-to-touch thermal transport capabilities.

Across all tests, the present performance fabrics in bedding outperformed cotton.

demonstrating the performance fabric’s superiority in establishing and maintaining thermal

comfort during sleep. This advantage is evident to users from the very onset, as NCSU testing

indicates that, on average, performance bedding of the present invention otters improved heat

transfer upon initial contact with the skin, resulting in a cooler-to-the-touch feeling.

During sleep, high gauge circular knit performance bedding of the present invention

helps to maintain thermal comfort by trapping less body heat and breathing better than cotton.

Testing has demonstrated that performance bedding made out of performance fabrics transfers

heat away from the body up to two times more effectively than cotton. This is critically

important not only for sustained comfort during sleep, but also in terms of enabling the body to

cool itself as rapidly as possible to facilitate sleep onset. In addition to trapping less heat,

performance bedding breathes better than cotton — up to 50% better, giving performance bedding

a strong advantage in terms of ventilation and heat and moisture transfer.
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The performance advantage over cotton holds true for simulated dry and wet skin

conditions. confirming that certain performance fabrics in bedding are better suited than cotton at

managing moisture (e.g., sweat) to maintain thermal comfort. In addition to wicking moisture

away from the skin through capillary action, the performance fabric‘s advanced breathability

further enables heat and moisture transfer through evaporative cooling. As a result, the user is

kept cooler, drier and more comfortable than with cotton.

The present peifonnance bedding holds a distinct advantage over cotton in enabling.

accommodating and maintaining optimum thermal conditions for sleep, which in turn can lead to

faster sleep initiation and deeper, more restorative sleep.

These and other objects. features and advantages of the present invention will become

more apparent upon reading the following specification in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1 illustrates a preferred embodiment of the present invention.

Fig. 2 illustrates another prefen'ed embodiment of the present invention.

Fig. 3 illustrates a further preferred embodiment of the present invention.

Fig. 4 illustrates another prefened embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Although preferred embodiments of the invention are explained in detail, it is to be

understood that other embodiments are contemplated. Accordingly, it is not intended that the

invention is limited in its scope to the details of construction and arrangement of components set

forth in the following description or illustrated in the drawings. The invention is capable of other

embodiments and of being practiced or carried out in various ways. Also, in describing the

preferred emhodiments, specific terminology will he resorted to for the sake of clarity.

It must also be noted that. as used in the specification and the appended claims. the

singular fo1'ms ‘a. an” and “the” include plural rcfcrcnts unless the context clearly dictates

otherwise. For example, reference to a sheet or portion is intended also to include the
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manufacturing of a plurality of sheets or portions. References to a sheet containing “a”

constituent is intended to include other constituents in addition to the one named.

Also, in describing the preferred embodiments, terminology will he resorted to for the

sake of clarity. It is intended that each term contemplates its broadest meaning as understood by

those skilled in the art and includes all technical equivalents which operate in a similar manne1' to

accomplish a similar purpose.

Ranges may be expressed herein as from “about" or “app1'oximately” one particular value

andfor to “about" or “approximately” another particular value. Whe.n such a range is expressed,

another embodirnent includes from the one particular value andfor to the other particular value.

By “comprising” or “containing” or “including" is meant that at least the named

compound, element, particle, or method step is present in the composition or article or me.thod,

but does not exclude the presence of other compounds, rnaterials, particles, method ste.ps._ even if

the other such compounds, material, particles. method steps have the same function as what is

named.

It is also to be understood that the mention of one or more method steps does not

preclude the presence of additional method steps or intervening method steps between those

steps expressly identified. Similarly, it is also to he understood that the mention of one or more

components in a fabric or system does not preclude the presence of additional components or

intervening components between those components expressly identified.

Referring now in detail to the drawing figures, wherein like reference numerals represent

like parts throughout the several views, the present invention of Figs. 1 and 4 provides a sheet

10 shown having dimensions of 102 inches in length and 91 inches in width. The material is

manufactured from performance fabric, which can include, for example, varying amounts of one

or more of Lycra, Coolmax, Therrnax and Thermastat. In a preferred embodiment, the fabiic is

treated so that the fabric has antimicrobial properties. By using circular—knit performance fabric,

the fabric is able to provide elasticity in all four directions. This property allows for the sheet to

fit extraordinary mattress, cushion and bedding shapes, as well as providing better fits for

traditional rectangular sheets. By using performance fabrics, the sheet has elastic properties that

allow stretching in the directions shown as 3|}. In addition, by using circular-knit performance
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fabric, the resulting bedding retains an exceptionally line tactile quality critical for providing

maximum levels of enhanced comfoit.

An altemative to circular knitting is non—-circular knitting — for example, warp knitting.

This method can achieve widths greater than circular knitting. Industrial warp knit machines, for

example, can produce tricote wa1'p knit fabrics up to 130-140 inches in width. Circular knitting.

however, is less expensive, as it requires less set-up time. Circular knitting also provides greater

multidirectional stretch.

In order to provide. a she.et that exceeds the. maximum dimensions of fabric that can be

produced by available circular knitting machines, flat lock stitching 12 is used to join a plurality

of portions resulting in a sheet that is 91 inches wide [as shown). 111 an exemplary embodiment,

piping 11 can be included in close proximity to the stitching. The stitching can be the same color

as the fabric of the sheet portions._ or different colortsl. The piping can be 3f4 inch straight

piping without a cord or other filler. In one preferred embodiment, the stitching is l6 stitches per

inch. Piping 11 can be included at one end of the sheet and can be the same or a different color

as the sheet fabiic.

For a fitted sheet, the sheet can include an elastic portion surrounding the edge of the

fitted sheet to better keep the fitted sheet in place when placed on a mattress or other sleeping

surface. A cord can be sewn into the edge of the fitted sheet and cinched around the mattress or

other sleeping surface to better hold the fitted sheet in place.

Referring to Fig. 2, a sheet is shown having dimensions of 9] inches wide and I02 inches

in length. In this embodiment, stitching 14 is shown 34 inches from an interior edge 18 of a

main portion 16 and another stitch 14 at edge 20 of the sewn—0n portion. Flat lock stitching can

be used for the stitching. Piping can be applied at or in proximity to the stitching.

Referring to Fig. 3. a non-rectangular shaped sheet is shown. In this exemplary

embodiment, elastic can be included around the edge of the fitted sheet to better maintain the

fitted sheet in position when placed on a sleeping surface. In one embodiment, pull ties 24 can

be installed at various locations around the edge of the fitted sheet in order to assist in

maintaining the fitted sheet secured to the sleeping surface. The pull tie can be cinched to

increase tension around the edge of the fitted sheet as shown by 26.
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Stitching used for secu1'ing the portions of the sheet together can include that shown as

233. In another embodiment, the stitching used for secu1'ing the portion of fabric together is

shown as 23b.

Referring to Fig. 4, yet another preferred emboditnent of the invention is shown. In this

embodiment, the sheet can be assembled through stitching of differing fabrics for generating

performance zones in the sheet. For example, zone 32 can have higher wicking properties than

the other zones since this area is where the majority of the individual body rests. Areas 343

through 34d can have higher spandex or other elastic fabric properties so that the fit around a

sleeping surface is improved. Area 36 rnay have thennal properties such as increased cooling

since this area is generally where the individual’s head lies. In an exemplary embodiment, the

pillow covers of pillows used by the individual also have differing propetties from the remainder

of the sheet, e.g.. thermal properties.

The present invention encompasses the construction of bedding materials that have

superior performance properties while allowing for manufacture by machinery presently

available and in use. More specifically, the invention is related to a new method for fabricating a

covering and or sheets in bedding. When using the circular knitting machine. the high gauge

performance fabrics can only be made to a maximum size of 72.5 inches without losing the

integrity of the spandex in the fabric. Yet, normal sheet panels are 102 X 91 inches. This

presents problems when manufacturing sheets from performance fabrics.

Additionally, special stitching techniques must be used given the thread density of the

fabric. Using this special stitching. panels are sewn together to produce bedding or a sheet that is

the proper size for standard bed sheets. Because discrete portions.-‘panels a1'e used in the

inanufacture of the present fabrics, panels can be selected that provide different properties for

different areas of the bedding (Fig. 4). Stitching or seams on the sheet can also allow for the

ease of making the bed. Because. the. bedding is tnade from performance fabric with spandex, it

stretches to permit multiple and custom sizing for applications in cribs, recreational vehicles and

boats.

Circular knitting machines used for high gauge performance bedding fabrics are called

high—gauge circular knitting machines, because of dense knitting with thin yarn. High gauge

generally denotes 1? gauges or more. Seventeen gauges indicate that 17 or more cylinder

10
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needles are contained in one i11ch. Circular knitting machines of less than 17 gauges are referred

to as low-gauge circular knitting machines. The low-gauge circular knitting machines a1'e often

used to knit outerwear.

“Yarn count" indicates the linear density (yarn diameter or fineness) to which that

particular yarn has been spun. The choice of yarn count is iestricted by the type of knitting

machine employed and the knitting construction. The yarn count, in turn, influences the cost,

weight, opacity, hand and drape of the resulting knitted structure. In general, staple spun yarns

tend to be comparatively more expensive the finer their count, because finer fibers and a more

exacting spinning process are necessary in order to prevent the yarn from showing an irregular

appearance,

A top width in the 90-inch range is currently possible using a circular knit fabric formed

on a 36-38-inch diameter machine, although higher levels of spandex iii the performance fabric

tend to pull the width in. in just one example, on a 30-inch diameter machine, the spandex can

reduce an otherwise 94-inch circumference fabric tube to one with a 60-65 inch finished width.

A major limitation in finished width is not strictly a knitting concern but also concerns

finishing. With performance fabric, it tends to sag in the middle — increasingly so with greater

widths — making finishing difficult to impossible above a certain threshold. A possible 90-inch

finished width is contingent upon having a good finishing set—up capable of handling the present

performance fabric. This potential for difficulties would only become compounded at the larger

widths required for bed sheets.

In a prefe1'red process, the present fabric undergoes a heat setting finishing process.

Applying a moist‘Ln‘e—wicking finish to another fabric — like cotton — that can be produced at

larger widths appears unlikely to match the moisture-control properties of the present fabric, as

polyester itself is naturally moisture-resistant and there are physical actions (_e.g. capillary action)

at play. Further, the use of cotton comes at the expense of breathability and heat—transfer

capabilities (as confirmed by laboratory testing) and stretchability.

Numerous characteristics and advantages have been set forth in the foregoing description,

together with details of structure and function. While the invention has been disclosed in several

forms, it will be apparent to those skilled in the art that many modifications, additions, and

deletions, especially in matters of shape, size, and arrangement of parts, can be made therein

11
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without departing frt)n1 the spirit and scope of the invention and its equivalents as set forth in the

following claims. Therefore, other modificmions or enlbudirnents as may be suggested by the

teachings herein are particularly reserved an they fall within the breadth and scope of the claims here

appended.

Reference to any prior art throughout this specification is not, and should not be taken as, an

acknowledgement or any form of suggestion that such prior art fomls part of the common general

knowledge in Australia.

12
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CLAINIS:

1. A method of making a finished fabric at least 90 inches wide comprising:

forming at least two discrete performance fahric portions; and

joining at least two discrete performance fabric portions to form the finished

fabric, wherein at least one of the performance fabric portions has been circularly knit at 17

gauges or higher.

2. The method ofclaim 1. wherein forming at least two discrete performance

fabric portions comprises knitting at least two discrete performance fabric portions.

3. The method of claim 1, wherein forming at least two discrete performance

fabric portions comprises circular knitting at least one of the discrete performance fabric

portions.

4. The method of claim 1. wherein joining at least two discrete performance

fabric portions to form the finished fabric comprises stitching at least two discrete

performance fabric portions together to form the finished fabric.

5. The method of claim 1, wherein the two discrete performance fabric portions

are joined by flatlock stitching.

6. The method of claim 1, comprising

heat setting finishing the joined at least two discrete fabric portions.

7. The method of claim 1 wherein the finished fabric comprises a bed sheet.

3. The method of claim 7. further comprising providing piping to the bed sheet.

9. The method according to claim 1. wherein the at least two discrete fabric

portions have different fabric characteristics.

10. A method of making a finished fabric at least 90 inches wide comprising

13
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circular knitting at least two discrete fabric portions;

stitching at least two discrete fabric portions; and

heat setting finishing the stitched at least two discrete fabric portions, wherein at least

one of the discrete fabric portions includes a performance fabric portion that has been

circularly knit at I7 gauges or higher.

I l. A method of making a bed sheet at least 90 inches wide from performance

fabric comprising:

circular knitting at least two discrete fabric portions; the two discrete fabric portions

having different fabric characteristics including at least one of the following: moisture

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

resistance;

stitching at least two discrete fabric portions together;

heat setting finishing the stitched at least two discrete fabric portions to form a

finished bed sheet; and

providing piping to the finished bed sheet.

wherein at least one of the discrete fabric portions includes a performance fabric

portion that has been circularly knit at 17 gauges or higher.

12. A finished fabric at least 90 inches wide comprising:

a first circular knitted fabric portion; and a second circular knitted fabric portion, at

least one of the circular knitted fabric portions comprising a circular knitted performance

fabric portion that has been circularly knit at 17 gauges or higher;

wherein the first and second fabric portions are discrete; and

wherein the first and second fabric portions are joined to form the finished fabric.

13. The finished fabric of claim 12, fu1'ther comprising piping.

14. The finished fabric of claim 12, wherein the first and second fabrics have

different fabric characteristics.

15. The finished fabric of claim 14. wherein at least one of the fabric

characteristics comprises moisture rnanagernent.

14

000428



200929619521Oct2013
16. The finished fabric of claim 14, wherein at least one of the fabric

characteristics comprises UV protection.

17. The finished fabric ofclaim 14, wherein at least one of the fabric

characteristics comprises anti—microhial properties.

18. The finished fabric of claim 14. wherein at least one of the fabric

characteristics comprises thermo-regulation.

19. The finished fabric of claim 14. wherein at least one of the fabric

characteristics comprises wind resistance.

20. The finished fabric of claim 14, wherein at least one of the fabric

characteristics comprises water resistance.

21. The finished fabric of claim 12. wherein the performance fabric portion

comprises a man-made fiber that has higher breathability than a cotton fabric.

22. The finished fabric ofelaim 12, wherein the performance fabric portion

comprises a man—rnadc fibcr that has higher heat transfer than a cotton fabric.

23. The finished fabric ofclaim 12, wherein the performance fabric portion

comprises a man—made fiber that has higher moisture wicking characteristics than a cotton

fabric.

24. The finished fabric of claim 12, having a gauge of at least 17 gauges.

25. The finished fabric of claim 12, comprising a bed sheet.

26. The finished fabric of claim 25. comprising a bed covered by the bed sheet.

15
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27. The finished fabric of claim 25, wherein the bed sheet is sufficiently

stretchable to [it a standard rectangular bed and a smaller. non-rectangular marine bed.

28. The finished fabric ofclaim 25, wherein the bed sheet is sufficiently

stretchable to fit either a crib or a standard adult bed.

29. The finished fabric ofclaim I2, comprising a knit fabric that includes

polyurethanepolyurea copolymer fiber.

30. The finished fabric of claim 29. wherein the polyurethanepolyurea copolymer

fiber is included in the knit fabric in a proportion that. if circularly knit at a high gauge. the

knit fabric could be knit at no more than a 72.5 inch circumference without losing integrity of

the polyurethanepolyurea copolymer fiber.

31. The method of claim 1_. wherein the performance fabric has an elasticity such

that the performance fabric has a tendency to sag by an amount that is greater than a

threshold amount of sag determined by a finishing process. such that the sag would interfere

with the finishing process if the performance fabric were circularly knit at greater than a 72.5

inch circumference.

32. The method of claim 1_. wherein the performance fabric comprises a synthetic

material in a proportion such that the fabric could be circularly knit at no more than a 72.5

inch circumference without losing integrity ofthe fabric.

33. The finished fabric of claim 12, wherein the circular knitted performance

fabric portion comprises a performance fabric that has an elasticity such that the performance

fabric has a tendency to sag by an amount that is greater than a threshold amount of sag

determined by a finishing process, such that the sag would interfere with the finishing process

ifthe performance fabric were circularly knit at greater than a 72.5 inch circumference.

34. The finished fabric of claim 12. wherein the circular knitted performance

fabric portion comprises a synthetic material in a proportion such that the fabric could be

16
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circularly knit at no more than a 72.5 inch circumference without losing integrity of the

fabric.

35. A method of making a finished fabric substantially as herein described.

36. A method of making a finished fabric at least 90 inches substantially as herein

described.

37. A method of making a bed sheet at least 90 inches wide from performance

fabric substantially as herein described.

38. A finished fabric at least 90 inches wide substantially as herein described.

39. A finished fabric comprising:

a first circular knitted fabric portion; and a second circular knitted fabric portion, at

least one of the circular knitted fabric portions comprising a circular knitted perforr:nance

fabric portion. and at least one of the circular knitted fabric portions comprising

polyurethanepolyurea copolymer fiber;

wherein the first and second fabric portions are discrete; and

wherein the first and second fabric portions are joined to form the finished fabric.

40. The finished fabric ofclaim 39, wherein the polyurethanepolyurea copolymer

fiber is included in the circular knitted fabric portion in a proportion that, if circularly knit at

a high gauge. the circular knitted fabric portion could be knit at no more than a 72.5 inch

circumference without losing integrity of the polyurethanepolyurea copolymer fiber.

41. A method of making a finished fabric comprising:

forming at least two discrete performance fabric portions; and

joining at least two discrete performance fabric portions to form the finished

fabric.

wherein the performance fabric has an elasticity such that the performance fabric has

a tendency to sag by an amount that is greater than a threshold amount of sag determined by a

17

000431



200929619521Oct2013
finishing process, such that the sag would interfere with the finishing process if the

performance fabric were circularly knit at greater than a 72.5 inch circumference.

42. A method of making a finished fabric comprising:

forming at least two discrete performance fabric portions; and

joining at least two discrete performance fabric portions to form the finished

fabric,

wherein the performance fabric comprises a synthetic material in a proportion such

that the fabric could be circularly knit at no more than a 72.5 inch circumference without

losing integrity of the fabric.

43. A finished fabric comprising:

a first circular knitted fabric portion; and a second circular knitted fabric portion, at

least one of the circular knitted fabric portions comprising a circular knitted performance

fabric portion;

wherein the circular knitted performance fabric portion comprises a performance

fabric that has an elasticity such that the performance fabric has a tendency to sag by an

amount that is greater than a threshold amount of sag determined by a finishing process. such

that the sag would interfere with the finishing process if the performance fabric were

circularly knit at greater than a 72.5 inch circumference;

wherein the first and second fabric portions are discrete; and

wherein the first and second fabric portions are joined to fiirm the finished fabric.

44. The finished fabric of claim 43, wherein the finished fabric comprises a bed

sheet.

45. The finished fabric of claim 43, wherein the performance fabric portion has at

least one of higher breathability. higher heat transfer, or higher moisture wicking

characteristics than a cotton fabric.

46. A finished fabric comprising:

18
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a first circular knitted fabric ponion; and a second circular knitted fabric portion, at

least one of the circular knitted fabric portions comprising a circular knitted performance

fabric portion;

wherein the circular knitted performance fahric portion comprises a synthetic material

in a proportion such that the fabric could he circularly knit at no more than a 72.5 inch

circumference without losing integrity ofthe fabric;

wherein the first and second fahric portions are discrete; and

wherein the first and second fabric portions are joined to form the finished fabric.

47. The finished fabric of claim 46. wherein the finished fabric comprises a bed

sheet.

48. The finished fabric of claim 46, wherein the performance fabric portion has at

least one of higher breathability, higher heat transfer, or higher moisture wieking

characteristics than a cotton fabric.

19
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ABSTRACT

Bedding material including a first fabric section manufactured 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. Additionaliy, 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 performance properties from the second zone and the

first zone can have thermal or moisture wicking properties.
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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—d.-ay 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 thenrial 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 enthuse applications, and can provide multiple functional qualities, such as moisture

management, UV protection, anti-microbial, thermo~regulation. and windfwater 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, notjust 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 4.643.186, 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

2
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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 li.ke 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 5,636,330 discloses a base fabric of

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

or The1'rnastatQ hollow core fiber fabric having moisture wicking capability and applied to the

inner side of the gannent 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 apan.

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 [02 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

3
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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 ex ample.

Circular knitting must be employed to produce a perfonnance 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.

\lVhat 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, not provide a fabric with

orrmi—di_reclional 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

4
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discrete performance fabric portions to form the finished fabric. Forming the at least two

discrete perforrnance fabric portions can comprise knitting at least two discrete performance

fabric portions, and more preferably, circular knitting at least two discrete performance fabric

portions. Joining the at least two discrete performance fabric portions to form the finished fabric

can comprise stitching at least two discrete performance fabric portions together to form the

finished fabric.

The at least two discrete performance fabric portions can have different fabric

characteristics. Fabric characteristics as used herein include, among other things, moisture

management, UV protection, anti—m_icrobial, thermo—1'egulation, wind resistance and water

res istance.

The finished fabric can be used in, among other applications, residential settings, or in

marine, boating and recreational vehicle environments.

The present sheets offer enhanced drape and comfort compared to traditional cotton

bedding, and are as fine as silk, yet provide the benefits of high elasticity and recovery along

with superior breathability, body-heat transport, and moisture management as compared to

traditional cotton bedding.

Conventional fitted sheets can bunch and slide on standard mattress sizes. Furthermore,

if the fitted bed sheets do not fit properly, they do not provide a smooth surface to lie on. The

present invention overcomes these issues.

The present high gauge circular knit fabrics stretch to fit and offer superior recovery on

the mattress allowing the fabric to conform to fit the mattress without popping off the corners of

the mattress or billowing. ‘The performance fabric can include spandex, offers a better fit than

conventional bedding products, can accommodate larger or smaller mattress sizes with a single

size sheet, and can conform to mattresses with various odd dimensions.

Spandex — or elastane — is a synthetic fiber known for its exceptional elasticity. It is

stronger and more durable than rubber, its major non—synthetic competitor. It is a polyurethane-

polyurea copolymer that was invented by DuPont. “Spande:-t" is a generic name, and an anagram

of the word “ex ands." “S andex" is the referred name in North America; elsewhere it isP P P
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referred to as “elastane.” The most famous brand name associated with spandex is Lycra, a

trademark of lnvista.

The present high gauge circular knit fabric offers durability in reduced pilling and pulling

when compared to other knit technologies, and offer reduced wrinkles and enhanced color

steadfastness

In a preferred embodiment, the present performance fabric can allow for a one—size fitted

sheet that can actually fit two different size mattresses. For example, the full fitted sheet of the

present invention can fit on both the full and queen size bed. ‘The twin fitted sheet of the present

invention will also fit an XL twin. In a boating application, the present invention can be

produced to fit almost every custom boat mattress.

Testing of the present invention conducted at the North Carolina State University

(NCSU] Center for Research on Textile Protection and Comfort confirms that the present

performance fabrics provide a cooler sleeping environment than cotton, Performance bedding

was tested side—by—side with commercially available cotton bed sheets in a series of procedures

designed to measure each product's heat- and moisture-transport properties, as well as

warrnfc0ol—to—touch thermal transport capabilities,

Across all tests, the present performance fabrics in bedding outperformed cotton,

demonstrating the performance fabric's superiority in establishing and maintaining thermal

comfort during sleep. This advantage is evident to users from the very onset, as NCSU testing

indicates that, on average. performance bedding of the present invention offers improved heat

transfer upon initial contact with the skin, resulting in a cooler-to-the-touch feeling.

During sleep, high gauge circular knit performance bedding of the present invention

helps to maintain thermal comfort by trapping less body heat and breathing better than cotton.

Testing has demonstrated that performance bedding made out of performance fabrics transfers

heat away from the body up to two times more effectively than cotton. This is critically

important not only for sustained comfort during sleep, but also in terms of enabling the body to

cool itself as rapidly as possible to facilitate sleep onset. In addition to trapping less heat,

performance bedding breathes better than cotton - up to 50% better, giving performance bedding

a strong advantage in terms of ventilation and heat and moisture transfer.

6
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The performance advantage over cotton holds true for simulated dry and wet skin

conditions, confinning that certain performance fabrics in bedding are better suited than cotton at

managing moisture (e.g., sweat) to maintain thermal comfort. In addition to wicking moisture

away from the skin through capillary action, the performance fabric’s advanced breathability

further enables heat and moisture transfer through evaporative cooling. As a result, the user is

kept cooler. drier and more comfortable than with cotton.

The present performance bedding holds a distinct advantage over cotton in enabling,

accommodating and maintaining optimum thermal conditions for sleep, which in turn can lead to

faster sleep initiation and deeper. more restorative sleep.

These and other objects, features and advantages of the present invention will become

more apparent upon reading the following specification in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1 illustrates a preferred embodiment of the present invention.

Fig. 2 illustrates another preferred embodiment of the present invention.

Fig. 3 illustrates a further preferred embodiment of the present invention.

Fig. 4 illustrates another preferred embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Although preferred embodiments of the invention are explained in detail, it is to be

understood that other embodiments are contemplated. Accordingly, it is not intended that the

invention is limited in its scope to the details of construction and arrangement of components set

forth in the following description or illustrated in the drawings. The invention is capable of other

embodiments and of being practiced or can-ied out in various ways. Also, in describing the

preferred embodiments, specific terminology will be resorted to for the sake of clarity.

It must also be noted that, as used in the specification and the appended claims, the
I! It

singular forms “a, an" and “the" include plural referents unless the context clearly dictates

otherwise. For example, reference to a sheet or portion is intended also to include the

000448



201220237524Apr2012
WC 2010.’037ll82. PCT)'US2009.-"l)587I6

manufacturing of a plurality of sheets or portions. References to a sheet containing “a"

constituent is intended to include other constituents in addition to the one named.

Also. in describing the preferred embodiments, tenninology will be resorted to for the

sake of clarity. It is intended that each term contemplates its broadest meaning as understood by

those skilled in the art and includes all technical equivalents which operate in a sim.ilar manner to

accomplish a similar purpose.

Ranges may be expressed herein as from “about" or “approximately" one particular value

andfor to “about” or “approximately" another particular value, When such a range is expressed,

another embodiment includes from the one particular value and./or to the other particular value.

By “comprising” or “containing" or “including” is meant that at least the named

compound, element. particle, or method step is present in the composition or article or method,

but does not exclude the presence of other compounds, materials, particles, method steps, even if

the other such compounds, material, particles, method steps have the same function as what is

named.

It is also to be understood that the mention of one or more method steps does not

preclude the presence of additional method steps or intervening method steps between those

steps expressly identified. Similarly, it is also to be understood that the mention of one or more

components in a fabric or system does not preclude the presence of additional components or

intervening components between those components expressly identified.

Referring now in detail to the drawing figures, wherein like reference numerals represent

like parts throughout the several views, the present invention of Figs. 1 and 4 provides a sheet

10 shown having dimensions of 102 inches in length and 91 inches in width. The material is

manufactured from performance fabric, which can include, for example, varying amounts of one

or more of Lycra. Coolmax. Thermax and Therrnastat. In a preferred embodiment, the fabric is

treated so that the fabric has antimicrobial properties. By using circular-knit performance fabric,

the fabric is able to provide elasticity in all four directions. This property allows for the sheet to

fit extraordinary mattress, cushion and bedding shapes, as well as providing better fits for

traditional rectangular sheets. By using performance fabrics, the sheet has elastic properties that

allow stretching in the directions shown as 30. In addition, by using Cirt:ular~knit perfon-nance

8
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fabric, the resulting bedding retains an exceptionally fine tactile quality critical for providing

maximum levels of enhanced comfort. *

An alternative to circular knitting is non-circular knitting — for example. warp knitting.

This method can achieve widths greater than circular knitting. Industrial warp knit machines, for

example, can produce tricote warp knit fabrics up to 130- 140 inches in width. Circular knitting,

however, is less expensive, as it requires less set-up time. Circular knitting also provides greater

muitidirectional stretch.

In order to provide a sheet that exceeds the maximum dimensions of fabric that can be

produced by available circular knitting machines. flat lock stitching 12 is used to join a plurality

of portions resulting in a sheet that is 91 inches wide (as shown). In an exemplary embodiment,

piping 11 can be included in close proximity to the stitching. The stitching can be the same color

as the fabric of the sheet portions, or different colorts). The piping can be 3.14 inch straight

piping without a cord or other filler. In one preferred embodiment, the stitching is 16 stitches per

inch. Piping 11 can be included at one end of the sheet and can be the same or a different color

as the sheet fabric.

For a fitted sheet, the sheet can include an elastic portion surrounding the edge of the

fitted sheet to better keep the fitted sheet in place when placed on a mattress or other sleeping

surface. A cord can be sewn into the edge of the fitted sheet and cinched around the mattress or

other sleeping surface to better hold the fitted sheet in place.

Referring to Fig. 2, a sheet is shown having dimensions of9l inches wide and 102 inches

in length. In this embodiment, stitching 14 is shown 34 inches from an interior edge 18 ofa

main portion 16 and another stitch 14 at edge 20 of the sewn—on portion. Flat lock stitching can

be used for the stitching. Piping can be applied at or in proximity to the stitching.

Referring to Fig. 3. a non—rcctangular shaped sheet is shown. In this exemplary

embodiment, elastic can be included around the edge of the fitted sheet to better maintain the

fitted sheet in position when placed on a sleeping surface. l.n one embodiment, pull ties 24 can

be installed at various locations around the edge of the fitted sheet in order to assist in

maintaining the fitted sheet secured to the sleeping surface. The pull tie can be cinched to

increase tension around the edge of the fitted sheet as shown by 26.

9
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Stitching used for securing the portions of the sheet together can include that shown as

282:.

shown as 23b.

In another embodiment, the stitching used for securing the portion of fabric together is

Referring to Fig. 4, yet another preferred embodiment of the invention is shown. In this

embodiment, the sheet can be assembled through stitching of differing fabrics for generating

performance zones in the sheet. For example, zone 32 can have higher wicking properties than

the other zones since this area is where the majority of the individual body rests. Areas 34a

thiough 34d can have higher spandex or other elastic fabric properties so that the fit around a

sleeping surface is improved. Area 36 may have thermal properties such as increased cooling

since this area is generally where the individual’s head lies. In an exemplary embodiment, the

pillow covers of pillows used by the individual also have differing properties from the remainder

of the sheet, e.g., thermal properties.

The present invention encompasses the construction of bedding materials that have

superior performance properties while allowing for manufacture by machinery presently

available and in use. More specifically, the invention is related to El. new method for fabricating a

covering and or sheets in bedding. When using the circular knitting machine, the high gauge

performance fabrics can only be made to a maximum size of 72.5 inches without losing the

Thisintegrity of the spandex in the fabric. Yet, normal sheet panels are 102 K 91 inches.

presents problems when manufacturing sheets from performance fabrics.

Additionally, special stitching techniques must be used given the thread density of the

fabric. Using this special Stitching, panels are sewn together to produce bedding or a sheet that is

the proper size for standard bed sheets. Because discrete portionsfpanels are used in the

manufacture: Of I116 Prfifsent fabrics. panels can be selected that provide different properties for

different areas of the bedding (Fig. 4). Stitching or seams on the sheet can also allow for the

ease of making the bed. Because the bedding is made from performance fabric with spandex, it

stretches to permit multiple and custom sizing for applications in cribs. recreational vehicles and

boats.

Circular knitting machines used for high gauge performance bedding fabrics are called

high-gauge circular knitting machines, because of dense knitting with thin yarn. High gauge

generally denotes 17 gauges or more. Seventeen gauges indicate that 1? or more cylinder

l0
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needles are contained in one inch. Circular knitting machines of less than 1'? gauges are referred

to as low-gauge circular knitting machines. The low-gauge circular knitting machines are often

used to knit outerwear.

“Yam count" indicates the linear density (yarn diameter or fineness) to which that

particular yarn has been spun. The choice of yarn count is restricted by the type of knitting

machine employed and the knitting construction. The yarn count, in turn, influences the cost,

weight, opacity, hand and drape of the resulting knitted structure. In general, staple spun yarns

tend to be comparatively more expensive the finer their count. because finer fibers and a more

exacting spinning process are necessary in order to prevent the yarn from showing an irregular

appearance.

A top width in the 90-inch range is currently possible using a circular knit fabric formed

on a 36—38—inch diameter machine, although higher levels of spandex in the performance fabric

tend to pull the width in. In just one example. on a 30-inch diameter machine, the spandex can

reduce an otherwise 94-inch circumference fabric tube to one with a 60-65 inch finished width.

A major lintitation in finished width is not strictly a knitting concern but also concerns

finishing. With performance fabric, it tends to sag in the middle — increasingly so with greater

widths — making finishing difficult to impossible above a certain threshold. A possible 90-inch

finished width is contingent upon having :1 good finishing set—up capable of handling the present

performance fabric. This potential for difficulties would only become compounded at the larger

widths required for bed sheets.

In a preferred process, the present fabric undergoes a heat setting finishing process.

Applying a moisture-wiclcing finish to another fabric — like cotton — that can be produced at

larger widths appears unlikely to match the moisture-control properties of the present fabric, as

polyester itself is naturally moisture~resistant and there are physical actions (e.g. capillary action)

at play. Further, the use of cotton comes at the expense of breathability and heat-transfer

capabilities (as confirmed by laboratory testing) and stretchability.

Numerous characteristics and advantages have been set forth in the foregoing description,

together with details of structure and function. While the invention has been disclosed in several

forms. it will be apparent to those skilled in the art that many modifications, additions, and

deletions. especially in matters of shape, size, and arrangement of parts, can be made therein

11
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the following claims. Therefore, other modifications or embodiments as may be suggested

by the teachings herein are particularly reserved as they fall within the breadth and scope of

the claims here appended.

Reference to any prior art throughout this specification is not, and should not be taken

as, an acknowledgement or any form of suggestion that such prior art forms part of the

common general knowledge in Australia.
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CLAIMS:

1. A bed sheet comprising a fabric ofa man-made fiber, the fabric having been

knit at l? gauges or higher, the fabric having higher hreathahility, higher heat transfer. and

higher moisture wicking characteristics than a cotton fabric.

wherein the man—rnade fiber comprises a performance fabric that has an elasticity

such that the performance fabric has a tendency to sag by an amount that is greater than a

threshold amount of sag determined by a finishing process. such that the sag would interfere

with the finishing process if the performance fabric were circularly knit at greater than a 72.5

inch circumference.

2. The bed sheet of claim 1 wherein the fabric comprises a finished fabric

comprising:

a first circular knitted fabric portion; and

a second circular knitted fabric portion;

at least one ofthe fabric portions comprising a performance fabric portion;

the first and second fabric portions being discrete and joined to form the finished

fabric.

3. The bed sheet of claim I, comprising piping.

4. The bed sheet of claim 2, wherein the first and second fabric portions have

different fabric characteristics.

5. The bed sheet of claim 4, wherein at least one of the fabric characteristics

COlTlpfi56S [T10 lSlI'|JI'6 ["11-‘:1l'1El.g€fI'lEl’ll .

6. The bed sheet of claim 1 in which the fabric is knit of the man-made fiber.

7. The bed sheet of claim 1 in which the fabric is circularly knit.

8. The bed sheet of claim 1 being stretchable to fit either a baby crib and an adult

bed.

13
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9. The bed sheet of claim 1 that is sufficiently stretchable to fit a standard

rectangular bed and a smaller, non-rectangular marine bed.

10. The bed sheet of claim I that is sufficiently stretchable to fit either a crib or a

standard adult bed.

11. The bed sheet of claim 1 that is at least 90 inches wide.

12. The bed sheet of claim 1 having dimensions of approximately 102 inches in

length and approximately 91 inches in width.

13. The bed sheet of claim 1 comprising a pull tie that can be einched to increase

tension around an edge of the bed sheet.

14. The bed sheet of claim 4, wherein at least one of the fabric characteristics is

UV protection.

15. The bed sheet of claim 4. wherein at least one of the fabric characteristics is

anti—microbial fabric.

16. The bed sheet of claim 4, wherein at least one ofthe fabric characteristics is

lhermo—regu lat ion.

17. The bed sheet of claim 4, wherein at least one of the fabric characteristics is

wind resistance.

18. The bed sheet of claim 4, wherein at least one of the fabric characteristics is

water resistance.

14
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19. A bed sheet comprising a fabric circularly knit ofa man-made fiber. the fabric

having a gauge of at least 17 gauges, and the fabric having higher breathability, higher heal

transfer, and higher moisture wicking characteristics than a cotton fabric, wherein the man-

made fiber comprises a synthetic material in a proportion such that the fabric could be

circularly knit at no more than a 72.5 inch circumference without losing integrity ofthe

fabric.

20'. A bed sheet comprising a fabric of a man-made fiber substantially as herein

described.

21. The bed sheet of claim 19. wherein the man-made fiber comprises a

performance fabric that has an elasticity such that the performance fabric has a tendency to

sag by an amount that is greater than a threshold amount of sag determined by a finishing

process, such that the sag would interfere with the finishing process ifthe performance fabric

were circularly knit at greater than a 72.5 inch circumference.

22. The bed sheet of claim 19 that is at least 90 inches wide.

23. The bed sheet of claim 19 wherein the fabric comprises a finished fabric

comprising:

a first circular knitted fabric portion; and

a second circular knitted fabric portion;

at least one of the fabric portions comprising a performance fabric portion;

the fl.['Sl and second fabric portions being discrete and joined to form the finished

fabric.
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APPLICATION AS FILED — PAFIT I

{Column 1) [Column 2]

I3?CFFl1.16 at. b . or Cl

3‘I'I3FFt 1.16 K . II .c-r rn

I'3?CFFl1.16o]. I. or II WA “IA MA
TOTAL CLAIMS .
I—

INDEPENDENT CLAIMS , t
'13? CFFH_1e|.h rnInus3= K S =

If the Specification and drawings exceed 100 sheets
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EIAPPLICATIDN SIZE FEE forpsarifill entityilfor each additional 50 sheets Ear
I3? 5”‘ "‘5I9II fraction thereof. See 35 U.S.C. 41 (a](1 Ire; and 37

I:I MuLTIPLE DEPENDENT CLAIM PRESENT ca? CFFl1.1ESI.‘i]]

“ If the difference in column 1 is less than zero. enter "0" in column 2.  

APPLICATION AS AMENDED — PAFIT II

Icolumn 1} [Column 2}! [Column 3]

CLAIMS HIGHEST

0912512014 :EL”;‘F':”'“G EEEIEEFLIISLY PRESENT EXTRA RATE I$l ADDITIONAL FEE I$I
AMENDMENT PAID FOFI

3x $80 = .-

E‘S

III »=~IapI-cation size Fee cs? em Is-:sII ‘—

D FIFIST PRESENTATION OF MULTIPLE DEPENDENTCLAIM I3? CFH 1.16[j:I]

ICoIumn1l

CLAIMS HIGHEST
REMAINING NUMBER

AFTER F,RE,_,|DUE_LY PRESENT E>:TPIA RATE Is: ADDITIONAL FEE I$]
AMENDMENT PAID FOR

I.IEfIJ]“*4 - Mm M
Independentr‘EITC.FR1.1fiI'h'.\

I:I AppIIcati0n Size Fee {3? CFF11 15(8)}

AMENDMENT
TOTAL ADD'L FEE

MinusAMENDMENT
D FIFIST PRESENTATION OF MULTIPLE DEPENDENTCLAIM I3? GFFI LIE-[jJ]

=‘ If the entry in column 1 is less than the entry in Column 2, write '0' in Column 3. LIE
““ tfthe “Highest Number Previously Paid For’ IN THIS SPACE is less than 20. enter‘20'. JWENICE WILLIAMS;
"' If the “Highest Number Previously Paid For’ IN THIS SPACE is less than 3. enter "3'.
The “Highesl Number Previously Paid For’ (Total or Independent} is the highest number found in the appropriate box in column 1.

This Collectnon of Information is required by 3? CFI-I 1 16. The inlormation is required To obtain or retain a benefit by the public when Is to file (and by the USPTCI to
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preparing. and submitting the Completed application form to The USPTO. TIme will vary depending upon the individual case. Any Comments on the amount C-I time yet:
require to Complete this form andror Suggestions for reducing this burden. Should be Sent to the Chief Information Officer. U.S. Patent and Trademark Office. US.
Department of Commerce. PO. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADD HESS. SEND TO: Commissioner for Patents, P.O. Box 1 450, Alexandria, VA 22313-1 45!).
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Application No. Appl icant[s}

‘l3t'2?2.97T WALVIUS ET AL.

Appticant-initiated interview Summary Examiner A” Unit
Nicholas Polito 36?3 

All participants (applicant, applicant's representative, PTO personnel):

(1) Nichotas Potito. (3) ,

(2) . (4):.

Date of Interview: it September 2014.

Type: E Telephonic El Video Conference
|:| Personal [copy given to: |:I applicant I:I applicant's representative]

Exhibit shown or demonstration conducted: El Yes E No.

If Yes. brief description:

Issues Discussed D101 I:I112 B102 [1103 |:|Others
(For each of this i:hi:i;ked I1-i:x(eH} :1t1u-vi:, please describe hL'|<:v.' the issue uni] dcujiied descriplitin of the discuiisiiint

Claimts) discussed: i4 and 4t.

Identification ot prior art discussed: Brooks et at.

Substance of Inte rview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification oi‘.-1
reference or a portion thereof. claim inlerprt-cation. propose-:1 .'1n1t-ndntents. argunienis ofany applied rett-:renv.'es etc...)

Appticant catted to discuss the Office Action matted 4/4/20t 4. Appticant argued that the features which examiner
stated were inherent to spandex, were not inherent to spandex and that a sgciatized comgsite of fabric is used to

meet the ctaimed features. Examiner found the arguments not persuasive as there is currently not enough information

in the ciaims. Appticant witt consutt materiats exmrt for further analysis. Appiicant suggested amending ctaim 41 to
overcome the H2 reiection big stating the bed sheet has a width of greater than 72.5 inches. Examiner agreed the

profited amendment woutd overcome the i 12 rejection. The proposai, used for discussion purposes onig, is
attached.

Applicant rec-ordatia-n instructions: The formal written reply to the last Office action must include the substance at the interview. (See MPEP
section 713.04). It a reply to the last Office action has already been filed, applicant is given a non—e:ttendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner reeordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance at an interview should include the items listed in MPEP ?13.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

E Attachment

ihlicholas Politot

Primary Examiner, Art Unit 36'r'3

U.S. Patent and Tredernarli Office

PTOL-413 (Rev. i3t11i20'l0}I Interview Summary Paper No. 20140912
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Summary of Record of Interview Requirements

Manual ot Patent Examining Procedure lliiIPEP), Section ?13.04, Substance ot Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview

Title 3? Code of Federal Flegulatione {CFFIJ § 1.133 Interviews
Paragraph (bl

In every instance where reconsideration is requested in view of an interview with an examiner, a oomplete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111. 1.135. (35 USC. 132]

3?‘ CFF-I §t.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office No attention will be paid to
any alleged oral promise. stipulation. or understanding in relation to which there is disagreement or doubt.

The action ofthe Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview at record in the application file. unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patenlability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters. directed solely to restriction
requirements for which interview recordation is othenivise provided for in Section 312.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Ollice actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the tile. and listed on the
"Contents" section of the file wrapper. In a personal interview. a duplicate of the Form is given to the applicant {or attorney or agent) at the
conclusion of the interview. In the case of a telephone or videoconference interview, the copy is mailed to the applicants correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Fon'n should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
-Application Number {Series Code and Serial Number]
—Name of applicant
— Name of examiner
— Date of interview

—Type of interview (telephonic, video-conference. or personal)
—Name of participantufs) (applicant, attorney or agent, examiner. other PTO personnel, etc.)
—An indication whether or not an exhibit was shown or a demonstration conducted

—An identification of the specific prior art discussed
— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by

attachment of a copy of amendments or claims agreed as being allowable}. Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview lit Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Fomt will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include. all of the applicable items required below ooncerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed.
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner.

{The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The ide-rrtification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe these arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
Ir’) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

It the claims are allowable for other reasons of record. the examine-r should send a letter setting forth the examiners version of the
stalement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the
paper recording the substance of the interview along with the date and the examiner's initials.
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Date September 10, 2014

To Nicholas F. Polite

United States Patent Clffice

Box Duplicate TC3700

US patent and Tradernark Office,
P.O. Box 2327

Arlington, VA 22202-2327

Telephone: 571-270-5923

Facsimile 571-270-6923

From Jennifer Pak Franco

Patent Paralc gaL’Case Manager

Re High performance bedding - CON
Your Ref: US-SN 13:’272,977

Our Ref.: 29712-0002003

Pages 3
including cover

Message

Dear Examiner,

Can you please confirm receipt of this fax by email to ?

Thank you.

 

NOTE: This facsimile is intended for thc addressee only and may contain privilcgsd or confidential inf-Dnnatiun. If 3'0‘-' “WC
rgcgiugd this facsimile in error, please notify the sender immclillflltll’ 31 the 359%’ 'r"3'3Ph°'“3 “'-"T1'3"3T'
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