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DETAILED ACTION
Specification
1. The amendment filed 1/17/2014 is objected to under 35 U.S.C. 132(a) because it
introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment
shall introduce new matter into the disclosure of the invention. The added material
which is not supported by the original disclosure is as follows: claim 41 “the fabric
having a width of greater than 72.5 inches”.
Applicant is required to cancel the new matter in the reply to this Office Action.
Claim Objections
2. Claim 62 is objected to because of the following informalities: please change
“the the” inline 1 to - - the - -. Appropriate correction is required.
3. Claim 66 is objected to because of the following informalities: please change
“been been” in line 5 to - - been - -. Appropriate correction is required.
4. Claim 67 is objected to because of the following informalities: please add - - is - -
before “at least” in line 1. Appropriate correction is required.
Claim Rejections -35USC § 112

5. The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly
connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.

6. Claims 41-48 and 51 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-

AlA), first paragraph, as failing to comply with the written description requirement. The

000480



Application/Control Number: 13/272,977 Page 3
Art Unit: 3673

claim(s) contains subject matter which was not described in the specification in such a
way as to reasonably convey to one skilled in the relevant art that the inventor or a joint
inventor, or for pre-AlA the inventor(s), at the time the application was filed, had
possession of the claimed invention. The newly presented limitation of claim 41 “the
fabric having a width of greater than 72.5 inches” does not have support in the
specification as originally filed. Claims 42-48 depend on claim 41. The language of
claim 41 is contradictory in that it later indicates that the fabric cannot be circularly knit
at greater than a 72.5 inch circumference. Claim 51 presents a similar situation to claim
41,

7. The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

8. Claims 41-48 and 51 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
AlA), second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AlA
the applicant regards as the invention. The newly presented limitation of claim 41 “the
fabric having a width of greater than 72.5 inches” is contradictory to a later limitation
indicating that the fabric cannot be circularly knit at greater than a 72.5 inch
circumference. Claims 42-48 depend on claim 41. Claim 51 presents a similar situation
to claim 41.

9. Examiner suggests amending claim 41 to - - the bed sheet having a width of
greater than 72.5 inches - - following applicant's specification that multiple fabric pieces

are necessary to achieve a bed sheet having a width greater than 72.5 inches.
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Claim Rejections - 35 USC § 102
10.  The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

11. Claims 14, 16, 19, 21-24, 49, 50, 52, 61-68, 70-72 and 75 are rejected under pre-
AlA 35 U.S.C. 102(b) as being anticipated by Brooks et al. (U.S. Patent No. 6,883,193).
12.  Regarding claim 14, Brooks et al. teaches in Figure 1 a bed sheet comprising a
knit fabric comprising a man-made fiber, the fabric having a width of greater than 60
inches (king size), 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 (col. 2, line 32 — col. 9, line 11 & MPEP
2112.01 [inherent properties of spandex]).

13.  Regarding claim 16, Brooks et al. teaches in Figure 1 the bed sheet of claim 14,
comprising piping (16, 18).

14. Regarding claim 19, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 14 in which the fabric is knit of the man-made fiber.

15.  Regarding claim 21, the bed sheet of claim 14 in which the fabric is circularly knit.
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16.  Regarding claim 22, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 14 that is sufficiently stretchable to fit a baby crib and an adult
bed.

17.  Regarding claim 23, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 14 that is sufficiently stretchable to fit a standard rectangular
bed and a smaller, non-rectangular marine bed.

18.  Regarding claim 24, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 14 that is sufficiently stretchable to fit a crib and a standard
adult bed.

19. Regarding claim 49, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 14 in which the fabric comprises polyurethanepolyurea
copolymer fiber.

20. Regarding claim 50, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 49 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 (see also MPEP 2112.01).

21.  Regarding claim 52, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 14 in which the bed sheet is at least 72.5 inches wide (when
stretched to fit a king).

22. Regarding claim 61, Brook et al. teaches in Figure 1 a bed sheet comprising a

first fabric area (12) where the majority of an individual body rests when the bed sheet is
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placed on a bed, the first fabric area comprising a fabric that a) includes
polyurethanepolyurea copolymer fiber and b) has been circularly knit at 17 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
72.5 inch circumference without losing integrity of the polyurethanepolyurea copolymer
fiber (col. 2, line 32 —col. 9, line 11 & MPEP 2112.01 [inherent properties of spandex]).
23. 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).

24. 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.
25.  Regarding claim 64, 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.
26. 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.

27. 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.
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28. Regarding claim 67, 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 at least 72.5 inches wide
(when stretched to fit a king).

29. Regarding claim 68, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 61 that is at least 72.5 inches wide (when stretched to fit a
King).

30. 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.

31. Regarding claim 71, Brooks et al. teaches in Figure 1 the bed sheet of claim 61,
comprising piping (16, 18).

32. 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.

33. 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).
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Claim Rejections - 35 USC § 103
39. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

40. Claims 20, 33, 35-37, 53, 54 and 56-60 are rejected under pre-AlA 35 U.S.C.
103(a) as being unpatentable over Brooks et al. in view of Taniguchi et al. (U.S. Pub.
No. 2005/0132754). Claim 56 in view of Official Notice as well.

41. Regarding claim 20, Brooks et al. teaches the bed sheet of claim 14. Brooks et
al. does not teach wherein 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
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 fabric of Brooks et al. at 17 gauges or higher, as in Taniguchi et al., to increase
softness, elasticity and flexibility.

42. Regarding claim 33, Brooks et al. teaches in Figure 1 a bed sheet comprising a
first fabric area (12) where a majority of an individual rests when the bed sheet is on a
bed, the first fabric area comprising a fabric 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 (col. 2, line 32 — col. 9 line 11 &
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MPEP 2112.01 [inherent properties of spandex]).

Brooks et al. does not teach 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
circularly knit at 17 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 fabric of Brooks et al. at 17 gauges or higher, as in Taniguchi et al., to
increase softness, elasticity and flexibility.

43. Regarding claim 35, Brooks et al. teaches in Figure 1 the bed sheet of claim 33
in which the bed sheet comprises at least two portions (12, 14) of the circularly knit
fabric joined to form a finished fabric.

44, Regarding claim 36, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 33 in which the fabric comprises polyurethanepolyurea
copolymer fiber.

45.  Regarding claim 37, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 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 (see also MPEP 2112.01).

46. Regarding claim 53, Brooks et al. teaches in Figure 1 the bed sheet of claim 33,

comprising piping (16, 18).
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47. Regarding claim 54, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 33 being stretchable to fit at least two of a standard
rectangular adult bed, a baby crib, and a marine bed.

48. Regarding claim 56, Brooks et al. teaches the bed sheet of claim 33. Brooks et
al. does not teach an element that can be cinched 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.

49, Regarding claim 57, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 33 in which the first fabric area has a width of a twin size bed.
50. Regarding claim 58, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 33 in which the first fabric area has a width of a full size bed.
51. Regarding claim 59, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 33 in which the first fabric area has a width of a queen size
bed.

52. Regarding claim 60, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 33 in which the first fabric area has a width of a king size bed.
53. Claims 27 and 74 are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable over Brooks et al. in view of Official Notice.
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54. Regarding claim 27, 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
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. Regarding claim 74, Brooks et al. teaches the bed sheet of claim 61. Brooks et
al. does not teach an element that can be cinched 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.

Allowable Subject Matter
56. Claims 15, 17, 18, 25, 26, 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.
57. Regarding claim 15, the prior art does not teach “the bed sheet of claim 14
wherein the fabric comprises a finished fabric of at least 90 inches wide comprising: a

first fabric portion; and a second fabric portion; at least one of the first and second fabric
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portions being circularly knit; at least one of the fabric portions comprising a
performance fabric portion; the first and second fabric portions being discrete and joined
to form the finished fabric”. Claims 17, 18, and 28-32 depend on claim 15.
58. Regarding claim 25, the prior art does not teach “the bed sheet of claim 14 that is
at least 90 inches wide”.
59. Regarding claim 26, the prior art does not teach “the bed sheet of claim 14
having dimensions of approximately 102 inches in length and approximately 91 inches
in width”.
60. Regarding claim 34, the prior art does not teach “the bed sheet of claim 33 that is
at least 90 inches wide”.
61. Regarding claim 55, the prior art does not teach “the bed sheet of claim 33
having dimensions of approximately 102 inches in length and approximately 91 inches
in width”.
62. Regarding claim 69, the prior art does not teach “the bed sheet of claim 61 that is
at least 90 inches wide”.
63. Regarding claim 73, the prior art does not teach “the bed sheet of claim 61
having dimensions of approximately 102 inches in length and approximately 91 inches
in width”.

Response to Arguments
64. Applicant's arguments filed 1/17/2014 have been fully considered but they are
not persuasive. Applicant argues that the prior art does not teach “elasticity such that

the fabric has a tendency to sag by an amount that is greater than a threshold amount
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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”. Applicant’s specification describes the above limitation as an inherent
feature of spandex in paragraph 55. Brooks et al. teaches using spandex as a material
for a bed sheet. Therefore, according to the principles of MPEP 2112.01, since Brooks
et al. teaches spandex and the sag tendency is an inherent property of spandex, Brooks
et al. teaches the sag tendency.

Conclusion
65. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Nicholas Polito whose telephone number is (571)270-

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

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 http:/pair-direct.uspto.gov. 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.

/Nicholas Polito/
Primary Examiner, Art Unit 3673

3/28/2014
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Attorney Docket No.: 29712-0002003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Susan Walvius et al. Art Unit @ 3673

Serial No. : 13/272,977 Examiner : Nicholas F, Polito
Filed : October 13, 2011 Conf. No. : 4915

Title : FABRIC SYSTEM

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO ACTION OF JULY 17,2013
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Applicant : Susan Walvius et al. Attorney’s Docket No.: 29712-0002003
Serial No. @ 13/272,977

Filed : October 13,2011

Page :20f13

Amendments to the claims (this listing replaces all prior versions):

1-13. (Cancelled)

14. (Currently Amended) A bed sheet comprising
a knit fabric ef comprising a man-made fiber,

. . s N
. I . . =
E »

the fabric having a width of greater than 60 inches.

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 Icast one of higher breathability, higher heat transfer, and higher

moisture wicking 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 eirerdardenitted fabric portion; and

a second eirewlarkaitted fabric portion;

at lcast onc of the first and second fabric portions being circularly knit;

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

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

16. (Previously Presented) The bed sheet of claim 14, comprising piping.

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

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

characteristics comprises moisture management.

19. (Previously Presented) The bed sheet of claim 14 in which the fabric is knit of the

man-made fiber.

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

at least 17 gauges.

21. (Previously Presented) The bed sheet of claim 14 in which the fabric is circularly
knit.

22. (Currently Amended) The bed sheet of claim 14 being that is sufficiently stretchable
to fit etther a baby crib and an adult bed.

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

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

24. (Currently Amended) The bed sheet of claim 14 that is sufficiently stretchable to fit
either a crib er and a standard adult bed.

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

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

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

27. (Currently Amended) The bed sheet of claim 14 comprising a-puH-te an clement

that can be cinched to increase tension around an edge of the bed sheet.
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28. (Currently Amended) The bed sheet of claim 17, wherein at least onc of the fabric

characteristics 48 comprises UV protection.

29. (Currently Amended) The bed sheet of claim 17, wherein at least one of the fabric

characteristics # comprises an anti-microbial characteristic fabrie.

30. (Currently Amended) The bed sheet of claim 17, wherein at least one of the fabric

characteristics s comprises thermo-regulation.

31. (Currently Amended) The bed sheet of claim 17, wherein at Icast one of the fabric

characteristics + comprises wind resistance.

32. (Currently Amended) The bed sheet of claim 17, wherein at least one of the fabric

characteristics # comprises water resistance.

33. (Currently Amended) A bed sheet comprising

a first fabric area where a majority of an individual body rests when the bed sheetis on a

bed,

the first fabric arca 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. (Currently Amended) The bed sheet of claim 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 of claim 33 in which the fabric comprises

polyurethanepolyurea copolymer fiber.

37. (Previously Presented) The bed sheet of claim 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. (Withdrawn) A bed covered by a bed sheet comprising a fabric of a man-made fiber,
the fabric having higher breathability, higher heat transfer, and higher moisture wicking

characteristics than a cotton fabric.

39. (Withdrawn) The bed of claim 38 in which the fabric comprises comprising a

circularly knit fabric.

40. (Withdrawn) The bed of claim 38 wherein the bed sheet is at least 90 inches wide.

41. (Currently Amended) A bed sheet comprising
a circularly knit fabric etrewtarhy-knitof comprising a man-made fiber,
the fabric having a gauge of at least 17 gauges,

the fabric having a width of greater than 72.5 inches,

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.

42. (New) The bed sheet of claim 41, comprising piping.
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43. (New) The bed sheet of claim 41 being stretchable to fit at lcast two of a standard

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

44, (New) The bed sheet of claim 41 that is at least 90 inches wide.

45, (New) The bed sheet of claim 41 having dimensions of approximately 102 inches in

length and approximately 91 inches in width.

46. (New) The bed sheet of claim 41 comprising an element that can be cinched to

increase tension around an edge of the bed sheet.

47. (New) The bed sheet of claim 41 in which the fabric comprises

polyurethanepolyurea copolymer fiber.

48. (New) The bed sheet of claim 47 in which the polyurcthanepolyurea 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.

49. (New) The bed sheet of claim 14 in which the fabric comprises
polyurethanepolyurea copolymer fiber.

50. (New) The bed sheet of claim 49 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.

51. (New) The bed sheet of claim 14 in which the fabric has a width of greater than 72.5

inches.

000509



Applicant : Susan Walvius et al. Attorney’s Docket No.: 29712-0002003
Serial No. @ 13/272,977

Filed : October 13,2011

Page : TJofl3

52. (New) The bed sheet of claim 14 in which the bed sheet is at least 72.5 inches wide.

53. (New) The bed sheet of claim 33, comprising piping.

54. (New) The bed sheet of claim 33 being stretchable to fit at least two of a standard

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

55. (New) The bed sheet of claim 33 having dimensions of approximately 102 inches in

length and approximately 91 inches in width.

56. (New) The bed sheet of claim 33 comprising an element that can be cinched to

increase tension around an edge of the bed sheet.

57. (New) The bed sheet of claim 33 in which the first fabric area has a width of a twin

size bed.

58. (New) The bed sheet of claim 33 in which the first fabric area has a width of a full

size bed.

59. (New) The bed sheet of claim 33 in which the first fabric area has a width of a queen

size bed.

60. (New) The bed sheet of claim 33 in which the first fabric area has a width of a king

size bed.

61. (New) A bed sheet 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 polyurethanepolyurea copolymer

fiber and b) has been been circularly knit at 17 gauges or higher,
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the polyurcthanepolyurea 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 72.5 inch

circumference without losing integrity of the polyurethanepolyurea copolymer fiber.
62. (New) The bed sheet of claim 61 in which the 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.

63. (New) The bed sheet of claim 61 in which the first fabric arca has a width of a twin

size bed.

64. (New) The bed sheet of claim 61 in which the first fabric arca has a width of a full

size bed.

65. (New) The bed sheet of claim 61 in which the first fabric area has a width of a queen

size bed.

66. (New) The bed sheet of claim 61 in which the first fabric arca has a width of a king

size bed.

67. (New) The bed sheet of claim 61 in which the first fabric arca at Ieast 72.5 inches

wide.

68. (New) The bed sheet of claim 61 that is at least 72.5 inches wide.

69. (New) The bed sheet of claim 61 that is at least 90 inches wide.

70. (New) The bed sheet of claim 61 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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71. (New) The bed sheet of claim 61, comprising piping.

72. (New) 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.

73. (New) The bed sheet of claim 61 having dimensions of approximately 102 inches in

length and approximately 91 inches in width.

74. (New) The bed sheet of claim 61 comprising an ¢lement that can be cinched to

increase tension around an edge of the bed sheet.

75. (New) 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.
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INTERVIEW SUMMARY

The applicant’s representative Frank Gerratana (Reg. No. 62,653) thanks the examiner
for attending a telephone interview on October 21, 2013. The interview included a discussion of
claim 14 in view of the cited references. The applicant’s representative requested favorable
action in view of a proposed amendment to claim 1, submitted in advance to the examiner. The
examiner indicated that the claim would likely be allowable if a) the claim recited a width of the
bed sheet, or alternatively b) the claim indicated the area of the bed sheet in which performance
fabric is included. The discussion is reflected in the foregoing claim amendments and following

remarks.
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REMARKS

The comments of the applicant below are each preceded by related comments of the
examiner (in small, bold type).

Claims 14-24, 27-33, 35-37 and 41 were rejected under pre-AlA 35 U.S.C. 103(a) as
allegedly being unpatentable over Brooks et al. (U.S. Patent No. 6,883,193) in view of Taniguchi
ct al. (U.S. Pub. No. 2005/0132754). Independent claims 14, 33, and 41 have been amended. The
rejections are believed to be moot in view of the amendments to the independent claims.

Further, in rejecting independent claims 14, 33, and 41, the examiner cited MPEP
2112.01, which states “[w]here the claimed and prior art products are identical or substantially
identical in structure or composition, or are produced by identical or substantially identical
processes a prima facie case of either anticipation or obviousness has been established.” A
rejection of this kind requires the Office to show “a sound basis for believing that the products of
the applicant and the prior art are the same.” /n re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655,
1658 (Fed. Cir. 1990). The applicant respectfully points out that the office action does not appear
to sct forth a sound basis for belicving that the products of the claims and the prior art arc the
same. For example, the cited references do not appear to have described a product 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,” as
recited in claims 14, 33, and 41. If the rejection is maintained, the applicant respectfully requests
a showing of the sound basis for the rejection citing MPEP 2112.01.

The examiner also cited MPEP 2112.01 in the rejections of claims 23, 24, 28, 29, 30, 31,
32. If the rejection of those claims is maintained, the application respectfully requests a similar
showing of the sound basis for the rejections.

In rejecting claim 25, the examiner took Official Notice that it was commonly known in
the art to make a bed sheet at least 90 inches wide. Although that may be true, the applicant
contends that it was not commonly known in the art to make a bed sheet at Ieast 90 inches wide
if the bed sheet comprised a knit fabric a man-made fiber and had a width of greater than 60

inches, as required by independent claim 14 (from which claim 25 depends), due to physical
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limitations of the manufacturing process for fabric containing man-made fiber and had an
elasticity of the kind recited in independent claim 14. The same argument applies to the Official
Notice applied to claims 26 and 34.

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, (b) made
arguments for the patentability of some claims does not mean that there are not other good
rcasons for patentability of those claims and other claims, or (¢) amended or canceled a claim
does not mean that the applicant concedes any of the examiner's positions with respect to that

claim or other claims.
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Plcasc apply $1400 for the Petition for Extension of Time fee, excess claim fees and any
other charges or credits to deposit account 06-1050, referencing attorney docket 29712-0002003.
Respectfully submitted,

Date: January 17, 2014 /Frank L. Gerratana/

Frank L. Gerratana
Reg. No. 62,653
Customer Number 26161
Fish & Richardson P.C.
Telephone: (617) 542-5070
Facsimile: (877) 769-7945

2313416%9.doc
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Attorney Docket No.: 29712-0002003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Susan Walvius et al. Art Unit  : 3673
13/272,977 Examiner : Nicholas F, Polito
: October 13, 2011 Conf. No. : 4915

: FABRIC SYSTEM

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PETITION FOR THREE-MONTH EXTENSION OF TIME UNDER 37 C.F.R. §1.136

Please extend the period for response to the action dated July 17, 2013, for three months

to and including January 17, 2014,

The fees in the amount of $1400 are being paid concurrently herewith. In addition,

please apply any other necessary charges or credits to Deposit Account 06-1050, referencing the

above attorney docket number.

Date: January 17, 2014 /Frank L. Gerratana/

Respectfully submitted,

Frank L. Gerratana
Reg. No. 62,653

Customer Number 26161
Fish & Richardson P.C.
Telephone: (617) 542-5070
Facsimile: (877) 769-7945

23150829.doc
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Attorney Docket No.: 29712-0002003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Susan Walvius et al. Art Unit @ 3673

Serial No. : 13/272,977 Examiner : Nicholas F, Polito
Filed : October 13, 2011 Conf. No. : 4915

Title - FABRIC SYSTEM

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-SB-08 or Disclosure Form.
Non-patent literature is enclosed.

This statement is being filed after a first Office action on the merits, but before receipt of
a final Office action or a Notice of Allowance. The fees in the amount of $180 in payment of the
late submission fee of 37 CFR §1.17(p) are being paid concurrently herewith. In addition, please
apply any other necessary charges or credits to Deposit Account 06-1050, referencing the above
attorncy docket number.

Respectfully submitted,

Date: January 17, 2014 /Frank L. Gerratana/

Frank L. Gerratana
Reg. No. 62,653
Customer Number 26161
Fish & Richardson P.C.
Telephone: (617) 542-5070
Facsimile: (877) 769-7945

23150832.doc
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S5.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conierence, 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 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reascns presented at the interview as
warranting lavorable action must be filed by the applicant, An interview does not remove the necessity for reply fo Office action as specified in §§ 1.111, 1.135, (35 U.S.C, 132)

37 CFR §1.2 Business to be fransacted 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 of the 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 of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

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 otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office 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 file, 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 video-conference interview, the copy is mailed to the applicant’s 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 Form 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)

— Mame of applicant

—MName of examiner

— Date of interview

— Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, efc.)

—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 (if 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 Form 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 concerning 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 identification 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 those 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

7) 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

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’'s version of the
statement 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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If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the applicationas a
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknewledgement Receipt will establish the international filing date of
the application.

000534




Attorney Docket No.: 29712-0002003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Susan Walvius et al. Art Unit  : 3673

Serial No. : 13/272,977 Examiner : Nicholas F. Polito
Filed : October 13, 2011 Conf. No. : 4915

Title : FABRIC SYSTEM

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-SB-08 or Disclosure Form.
Non-patent literature is enclosed.

This statement is being filed after a first Office action on the merits, but before receipt of
a final Office action or a Notice of Allowance. The fees in the amount of $180 in payment of the
late submission fee of 37 CFR §1.17(p) are being paid concurrently herewith. In addition, please
apply any other necessary charges or credits to Deposit Account 06-1050, referencing the above
attorney docket number.

Respectfully submitted,

Date: July 19, 2013 /Frank L. Gerratana/
Frank L. Gerratana
Reg. No. 62,653

Customer Number 26161
Fish & Richardson P.C.
Telephone: (617) 542-5070
Facsimile: (877) 769-7945

23061665.doc

000535









Application/Control Number: 13/272,977 Page 2
Art Unit: 3673

DETAILED ACTION
Claim Rejections - 35 USC § 103
1. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

2. Claims 14-24, 27-33, 35-37 and 41 are rejected under pre-AlA 35 U.S.C. 103(a)
as being unpatentable over Brooks et al. (U.S. Patent No. 6,883,193) in view of
Taniguchi et al. (U.S. Pub. No. 2005/0132754).
3. Regarding claim 14, Brooks et al. teaches in Figure 1 a bed sheet comprising a
fabric of 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 if the fabric were circularly knit at greater than a 72.5 inch circumference, and
the fabric having higher breathability, higher heat transfer, and higher moisture wicking
characteristics than a cotton fabric (col. 2, line 32 —col. 9, line 11 & MPEP 2112.01).
Brooks et al. does not teach the fabric having been knit at 17 gauges or higher.
Taniguchi et al. teaches in paragraphs 21, 22 and 35 a bed sheet having been circularly
knit at 17 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 fabric of Brooks et al. at 17 gauges or higher, as in Taniguchi et al., to increase

softness, elasticity and flexibility.
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4. Regarding claim 15, Brooks et al. teaches in Figure 1 the bed sheet of claim 14
wherein the fabric comprises a finished fabric comprising: a first circular knitted fabric
portion (12); and a second circular knitted fabric portion (14); at least one of the fabric
portions comprising a performance fabric portion; the first and second fabric portions
being discrete and joined to form the finished fabric (col. 2, line 32 - col. 9, line 11).

5. Regarding claim 16, Brooks et al. teaches in Figure 1 the bed sheet of claim 14,
comprising piping (16, 18).

6. Regarding claim 17, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 15, wherein the first and second fabric portions have different
fabric characteristics.

7. Regarding claim 18, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 17, wherein at least one of the fabric characteristics
comprises moisture management (see also MPEP 2112.01).

8. Regarding claim 19, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 14 in which the fabric is knit of the man-made fiber.

9. Regarding claim 20, Taniguchi et al. teaches in paragraphs 21, 22 and 35 the
bed sheet of claim 14 in which the fabric has a gauge of at least 17 gauges.

10.  Regarding claim 21, the bed sheet of claim 14 in which the fabric is circularly knit.
11. Regarding claim 22, Brooks et al. teaches in column 2, line 32 to column 9, line

11 the bed sheet of claim 14 being stretchable to fit either a baby crib and an adult bed.
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12.  Regarding claim 23, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 14 that is sufficiently stretchable to fit a standard rectangular
bed and a smaller, non-rectangular marine bed.

13. Regarding claim 24, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 14 that is sufficiently stretchable to fit either a crib or a
standard adult bed.

14.  Regarding claim 27, Brooks et al. in view of Taniguchi et al. teaches the bed
sheet of claim 14. Brooks et al. in view of Taniguchi et al. does not teach a pull tie that
can be cinched 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 a pull tie to the edge
of a bed sheet in order to cinch and increase the tension around the edge.

15. Regarding claim 28, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 17, wherein at least one of the fabric characteristics is UV
protection (see also MPEP 2112.01).

16.  Regarding claim 29, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 17, wherein at least one of the fabric characteristics is anti-
microbial fabric (see also MPEP 2112.01).

17.  Regarding claim 30, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 17, wherein at least one of the fabric characteristics is thermo-

regulation (see also MPEP 2112.01).
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18.  Regarding claim 31, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 17, wherein at least one of the fabric characteristics is wind
resistance (see also MPEP 2112.01).

19. Regarding claim 32, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 17, wherein at least one of the fabric characteristics is water
resistance (see also MPEP 2112.01).

20. Regarding claim 33, Brooks et al. teaches in Figure 1 a bed sheet comprising a
fabric 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 (col. 2, line 32 — col. 9 line 11 & MPEP 2112.01).

Brooks et al. does not teach 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
circularly knit at 17 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 fabric of Brooks et al. at 17 gauges or higher, as in Taniguchi et al., to
increase softness, elasticity and flexibility.

21.  Regarding claim 35, Brooks et al. teaches in Figure 1 the bed sheet of claim 33
in which the bed sheet comprises at least two portions (12, 14) of the circularly knit

fabric.

000541



Application/Control Number: 13/272,977 Page 6
Art Unit: 3673

22. Regarding claim 36, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 33 in which the fabric comprises polyurethanepolyurea
copolymer fiber.
23. Regarding claim 37, Brooks et al. teaches in column 2, line 32 to column 9, line
11 the bed sheet of claim 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 (see also MPEP 2112.01).
24.  Regarding claim 41, Brooks et al. teaches in Figure 1 a bed sheet comprising a
fabric of 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 if the fabric were circularly knit at greater than a 72.5 inch circumference, and
the fabric having higher breathability, higher heat transfer, and higher moisture wicking
characteristics than a cotton fabric (col. 2, line 32 —col. 9 line 11 & MPEP 2112.01).
Brooks et al. does not teach a circularly knit fabric having 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 17 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 fabric of Brooks et al. at 17 gauges or higher, as in Taniguchi et al., to

increase softness, elasticity and flexibility.
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25. Claims 14, 25, 26 and 33 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Stewart (U.S. Patent No. 7,240,383) in view of Taniguchi et al. (U.S.
Pub. No. 2005/0132754).
26. Regarding claim 14, Stewart teaches in Figures 1-4 a bed sheet comprising a
fabric (40) of 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 if the fabric were circularly knit at greater than a 72.5 inch circumference, and
the fabric having higher breathability, higher heat transfer, and higher moisture wicking
characteristics than a cotton fabric (col. 2, line 60 — col. 3, line 18 & MPEP 2112.01).
Stewart does not teach the fabric having been knit at 17 gauges or higher.
Taniguchi et al. teaches in paragraphs 21, 22 and 35 a bed sheet having been knit at 17
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 knit the fabric of
Stewart at 17 gauges or higher, as in Taniguchi et al., to increase softness, elasticity
and flexibility.
27. Regarding claim 25, Stewart in view of Taniguchi et al. teaches the bed sheet of
claim 14. Stewart does not teach wherein the bed sheet is at least 90 inches wide. The
examiner takes Official Notice that it is commonly known in the art to make a bed sheet
at least 90 inches wide. It would have been an obvious matter of design choice to make
the bed sheet of Stewart at least 90 inches wide, since such a modification would have

involved a mere change in the size of a component. A change in size is generally
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recognized as being within the level of ordinary skill in the art. In re Rose, 105 USPQ
237 (CCPA 1955).
28. Regarding claim 26, Stewart in view of Taniguchi et al. teaches the bed sheet of
claim 14. Stewart does not teach wherein the bed sheet has dimensions of
approximately 102 inches in length and approximately 91 inches in width. The examiner
takes Official Natice that it is commonly known in the art to make a bed sheet
approximately 102 inches in length and approximately 91 inches in width. It would have
been an obvious matter of design choice to make the bed sheet of Stewart
approximately 102 inches in length and approximately 91 inches in width, since such a
modification would have involved a mere change in the size of a component. A change
in size is generally recognized as being within the level of ordinary skill in the art. In re
Rose, 105 USPQ 237 (CCPA 1955).
29. Regarding claim 33, Stewart teaches in Figures 1-4 a bed sheet comprising a
fabric (40) circularly knit 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 (col. 2, line 60 — col. 3, line 18 & MPEP 2112.01).

Stewart does not teach the fabric having been knit at 17 gauges or higher.
Taniguchi et al. teaches in paragraphs 21, 22 and 35 a bed sheet having been knit at 17
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 knit the fabric of
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Stewart at 17 gauges or higher, as in Taniguchi et al., to increase softness, elasticity
and flexibility.
30. Regarding claim 34, Stewart in view of Taniguchi et al. teaches the bed sheet of
claim 33. Stewart does not teach wherein the bed sheet is at least 90 inches wide. The
examiner takes Official Notice that it is commonly known in the art to make a bed sheet
at least 90 inches wide. It would have been an obvious matter of design choice to make
the bed sheet of Stewart at least 90 inches wide, since such a modification would have
involved a mere change in the size of a component. A change in size is generally
recognized as being within the level of ordinary skill in the art. /n re Rose, 105 USPQ
237 (CCPA 1955).

Double Patenting
31.  The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.

1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
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686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Viogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit hitp://www.uspto.gov/forms/. The filing date of the application will
determine what form should be used. A web-based eTerminal Disclaimer may be filled
out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to
http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

32. Claims 14-37 and 41 are rejected on the ground of nonstatutory double patenting
as being unpatentable over claims 1, 2, 4-8, 26-30 and 32-36 of Application No.
12/569,659 and claims 1-19 of U.S. Patent No. 8,402,580. Although the claims at issue
are not identical, they are not patentably distinct from each other because they recite

similar limitations.
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Response to Arguments
33. Applicant’'s arguments with respect to claims 14-37 and 41 have been considered
but are moot because of the new grounds of rejection.
Conclusion
34.  The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure:

a. Agarwall (U.S. Patent No. 8,171,581)

b. Rock (U.S. Patent No. 7,428,772) — See Figs. 35 & 36

c. Link et al. (U.S. Pub. No. 2007/0283493)

d. Ellis et al. (U.S. Patent No. 7,176,419)

e. Stewart (U.S. Pub. No. 2005/0284189)

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Nicholas Polito whose telephone number is (571)270-
5923. The examiner can normally be reached on Monday-Friday 9:30-6:00.

If 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 http:/pair-direct.uspto.gov. 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.

/Nicholas Polito/
Examiner, Art Unit 3673

7/9/2013
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates generally to fabric
systems, and more specifically to bed coverings con-
structed of high gauge circular knitted fabrics that accom-
modate 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

[0002] Sleep problemsinthe United States areremark-
ably widespread, affecting roughly three out of four Amer-
ican adults, according to research by the National Sleep
Foundation (NSF). Consequently, a great deal of atten-
tion has been paid to the circumstances surrounding poor
sleep, along with strategies for how to improve it.
[0003] The implications are not merely academic.
Sleep - not only the right amount of it but also the right
quality - impacts not just day-to-day performance, but
also "the overall quality of our lives," according to the
NSF. Addressing the causes of poor quality sleep, there-
fore, has ramifications for millions.

[0004] Though many factors contribute to sleep qual-
ity, the sleep environment itself plays a critical role, and
sleep researchers routinely highlight temmperature as one
of the most important components in creating an envi-
ronment 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.

[0005] A lower environmental temperature is not the
only thermal factor associated with improved sleep. Re-
searchers have noted a nightly drop in body temperature
among healthy, normal adults during sleep. This natural
cycle, when inhikited or not functioning properly, can dis-
rupt sleep and delay sleep onset, according to medical
researchers at Cornell University. Conversely, the re-
searchers noted, a rapid decline in body temperature not
only accelerates sleep onset but also "may facilitate an
entry into the deeper stages of sleep.”

[0006] Therefore, maintaining an appropriately cool
sleep environment and accommodating the body's nat-
ural tendency to cool itself at night should be a top priority
for individuals interested in optimizing their sleep guality.
Performance fabrics crafted into bedding applications
would be uniquely capable of promoting cool, comfarta-
ble - and therefore better - sleep, as these advanced
fabrics maximize breathability and heat transfer. Per-
formance fabrics are made for a variety of end-use ap-
plications, and can provide multiple functional qualities,
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such as moisture management, UV protection, anti-mi-
crobial, therme-regulation, and wind/water resistance.
[0007] There has been a long felt need in several in-
dustries 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 mattress-
es and beds, and reduce mildew. Particularly with water-
craft, there is a need to protect bedding, and specifically
sheets, from moisture and mildew accumulation.
[0008] An additional problem with bedding, not justwith
marine and recreational vehicles, isthe sticky, wetfeeling
that can occur when the bedding sheets are wet due to
body sweat, environmental moisture, or other bodily flu-
ids. In particular, when bedding is used during hot weath-
er, 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.

[0009] To date, performance fabric bedding products
are not known. There are width limitations in the manu-
facturing of high gauge circular knit fabrics, because the
finished width of bedding fabrics are dictated by the ma-
chine used in its construction. At present, performance
fabrics are manufactured with a maximum width of under
90 inches wide, given present manufacturing and tech-
nical limitations, along with the inability of alternate man-
ufacturing 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.

[0010] Some conventional solutions for the above is-
sues that hinder a good night's sleep include United
States Patent 4,648,186, which discloses an absorbent
wood pulp cellulose fiber that is provided in a variety of
sizes and is placed under a mattress. The wood pulp is
water absorbent and acts to capture moisture to prevent
such moisture from being retained by the bedding or the
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.

[0011] 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.

[0012] In the athletic apparel industry, moisture wick-
ing fabric has been used to construct athletic apparel.
For example, United States Patent 5,636,380 discloses
a base fabric of CoolmaxQ high moisture evaporation
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fabric having one or more insulating panels of ThermaxB
or ThermastatQ hollow core fiber fabric having moisture
wicking capability and applied to the inner side of the
garment for skin contact at selected areas of the boedy
where muscle protection is desired. However, this appli-
cation cannot be applied to bedding sheets due to the
limitations of the size of the performance fabrics manu-
factured. 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 fall-
ing apart.

[0013] Circular knitting is typically used for athletic ap-
parel. 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 de-
scribed in United States Patent 7,117,695, However, the
machinery presently available for this method of manu-
facture can only produce a fabric with a maximum width
of approximately 20 inches. Therefore, this process has
not been known to manufacture sheets, since sheets can
have dimensions of 91 inches by 102 inches or greater.
[0014] Further, the machinery that is used for bedding
is very different than for athletic wear. For example, bed-
ding 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 process capable of producing finished fabrics in the
widths required for bedding. This method, however, can-
not be employed to produce high-quality performance
fabrics. Warp knitting is not capable of reproducing these
fabrics’ fine tactile qualities nor their omni-direction
stretch properties, for example.

[0015] Circular knitting must be employed to produce
a performance fabric that retains these fabric's full range
of benefits and advantages. However, inorder 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 perfermance fabrics at prop-
er 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.
[0016] 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 manu-
facture of bedding sheets.

[0017] Whatis needed, therefore, is a bedding system
that utilizes performance fabrics and their beneficial prop-
erties, 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 di-
rected.
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BRIEF SUMMARY OF THE INVENTION

[0018] 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 proeduce wider fabrics,
this method will not provide a fabric with the tactile qual-
ities required, nor provide a fabric with omni-directional
stretch.

[0019] In an exemplary embodiment, the present in-
vention is a method of making a finished fabric comprising
at least two discrete performance fabric portions, and
joining at least two discrete performance fabric portions
to form the finished fabric. Forming the at least two dis-
crete performance fabric portions can comprise knitting
at least two discrete performance fabric portions, and
more preferably, circular knitting at least two discrete per-
formance 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.
[0020] The at least two discrete performance fabric
portions can have different fabric characteristics. Fabric
characteristics as used herein include, among other
things, meoisture management, UV protection, anti-micro-
bial, thermo-regulation, wind resistance and waterresist-
ance.

[0021] The finished fabric can be used in, among other
applications, residential settings, or in marine, boating
and recreational vehicle environments,

[0022] 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 managementas comparedto tra-
ditional cotton bedding.

[0023] Conventionalfitted 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.

[0024] 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 accommo-
date larger or smaller mattress sizes with a single size
sheet, and can conform to mattresses with various odd
dimensions.

[0025] Spandex - or elastane - is a synthetic fiber
known forits exceptional elasticity. Itis stronger and more
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durable than rubber, its major non-synthetic competitor,
It is a polyurethane-polyurea copolymer that was invent-
ed by DuPont. "Spandex” is a generic name, and an an-
agram of the word "expands." "Spandex” is the preferred
name in North America; elsewhere it is referred to as
"elastane.” The most famous brand name associated
with spandex is Lycra, a trademark of |nvista.

[0026] The presenthighgauge circularknitfabricoffers
durability in reduced pilling and pulling when compared
to other knittechnologies, and offer reduced wrinkles and
enhanced color steadfastness

[0027] In a preferred embodiment, the present per-
formance fabric can allow for a one-size fitted sheet that
can actually fit two different size mattresses. For exam-
ple, the full fitted sheet of the present invention can fiton
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.

[0028] 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 envirocnmentthan cotton. Performance bedding
was tested side-by-side with commercially available cot-
ton bed sheets in a series of procedures designed to
measure each product’s heat- and moisture-transport
properties, as well as warm/cool-to-touch thermal trans-
port capabilities.

[0029] Across all tests, the present performance fab-
rics in bedding outperfermed cotton, demonstrating the
performance fabric’'s superiority in establishing and
maintaining thermal comfort during sleep. This advan-
tage is evident to users from the very onset, as NC5U
testing indicates that, on average, performance bedding
of the present invention offers improved heat transfer up-
on initial contact with the skin, resulting in a cooler-to-
the-touch feeling.

[0030] During sleep, high gauge circular knit perform-
ance bedding of the present invention helps to maintain
thermal comfort by trapping less body heatand breathing
better than cotton. Testing has demonstrated that per-
farmance 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 advan-
tage in terms of ventilation and heat and moisture trans-
fer.

[0031] 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 perform-
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ance fabric’s advanced breathability further enables heat
and moeisture transfer through evaporative cooling. As a
result, the user is kept cooler, drier and more comfortable
than with cotton.

[0032] The present performance bedding holds a dis-
tinct advantage over cotton in enabling, accommaodating
and maintaining optimum thermal conditions for sleep,
which in turn can lead to faster sleep initiation and deeper,
more restorative sleep.

[0033] These and other objects, features and advan-
tages of the presentinvention willbecome more apparent
upon reading the following specification in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE FIGURES
[0034]

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 EMBOD-
IMENTS

[0035] Although preferred embodiments of the inven-
tion are explained in detail, it is to be understood that
other embodiments are contemplated. Accordingly, itis
not intended that the invention is limited in its scope to
the details of construction and arrangement of compo-
nents set forth in the following description or illustrated
in the drawings. The invention is capable of other em-
bodiments and of being practiced or carried out in various
ways. Also, in describing the preferred embodiments,
specific terminology will be resorted fo for the sake of
clarity.

[0036] It must also be noted that, as used in the spec-
ification and the appended claims, the 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 manufac-
turing 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.

[0037] Also, indescribing the preferred embodiments,
terminclogy will be resorted to for the sake of clarity. Itis
intended thateach term contemplates its broadest mean-
ing as understood by those skilled in the art and includes
all technical equivalents which operate in a similar man-
ner to accomplish a similar purpose.
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[0038] Ranges may be expressed herein as from
"about" or "approximately" one particular value and/or to
"about" or "approximately" ancther particular value.
When such a range is expressed, another embodiment
includes from the one particular value and/or to the other
particular value.

[0039] By "comprising” or "containing” or "including"” is
meant that at least the named compound, element, par-
ticle, or method step is present in the composition or ar-
ticle 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.
[0040] It is also to be understood that the mention of
one or more method steps does not preclude the pres-
ence of additional method steps or intervening method
steps between those steps expressly identified. Similarly,
itis 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 com-
ponents between those components expressly identified.
[0041] 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 dimen-
sions of 102 inches in length and 91 inches in width. The
material is manufactured from perfermance fabric, which
caninclude, for example, varying amounts of one or more
of Lycra, Coolmax, Thermax and Thermastat. In a pre-
ferred embodiment, the fabric is treated so that the fabric
has antimicrobial properties. By using circular-knit per-
formance 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 elas-
tic properties that allow stretching in the directions shown
as 30. In addition, by using circular-knit performance fab-
ric, the resulting bedding retains an exceptionally fine
tactile quality critical for providing maximum levels of en-
hanced comfort.

[0042] 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 multi-
directional stretch.

[0043] 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 em-
bodiment, 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 color(s). The
piping can be 3/4 inch straight piping without a cord or
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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.

[0044] For afitted sheet, the sheet caninclude an elas-
tic portion surrounding the edge of the fitted sheet to bet-
ter keep the fitted sheet in place when placed on a mat-
tress or other sleeping surface. A cord can be sewn into
the edge of the fitted sheet and cinched around the mat-
tress or other sleeping surface to better hold the fitted
sheet in place.

[0045] Referring to Fig. 2, a sheet is shown having
dimensions of 91 inches wide and 102 inches in length.
In this embodiment, stitching 14 is shown 24 inches from
an interior edge 18 of a 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.

[0046] 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 arcund the edge of the
fitted sheet as shown by 26.

[0047] Stitching used for securing the portions of the
sheettogether can include that shown as 28a. In another
embodiment, the stitching used for securing the portion
of fabric together is shown as 28b.

[0048] Referring to Fig. 4, yet another preferred em-
bodiment 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.
Forexample, zone 32 can have higherwicking properties
than the other zones since this area is where the majority
of the individual body rests. Areas 34a through 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 cool-
ing since this area is generally where the individual's
head lies. Inan exemplary embodiment, the pillow covers
of pillows used by the individual also have differing prop-
erties from the remainder of the sheet, e.g., thermal prop-
erties.

[0049] The present invention encompasses the con-
struction of bedding materials that have superior perform-
ance properties while allowing for manufacture by ma-
chinery 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 cir-
cular knitting machine, the high gauge performance fab-
rics 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 per-
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formance fabrics.

[0050] Additionally, special stitching technigues 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 are used
in the manufacture of the present fabrics, panels can be
selected that provide different properties for different ar-
eas 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.

[0051] Circular knitting machines used for high gauge
performance bedding fabrics are called high-gauge cir-
cular knitting machines, because of dense knitting with
thin yarn. High gauge generally denotes 17 gauges or
more. Seventeen gauges indicate that 17 or more cylin-
der needles are contained in one inch. Circular knitting
machines of less than 17 gauges are referred to as low-
gauge circular knitting machines. The low-gauge circular
knitting machines are often used to knit cuterwear.
[0052] ™Yarn 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 con-
struction. 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 com-
paratively 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.

[0053] Atopwidth inthe 90-inch range is currently pos-
sible 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 span-
dex can reduce an otherwise 94-inch circumference fab-
ric tube to one with a 60-65 inch finished width.

[0054] A major limitation in finished width is not strictly
a knitting concern but also concerns finishing. With per-
formance fabric, ittends to saginthe middle - increasingly
so with greater widths - making finishing difficult to im-
possible 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 fab-
ric. This potential for difficulties would only become com-
pounded at the larger widths required for bed sheets.
[0055] In a preferred process, the present fabric un-
dergoes a heat setting finishing process. Applying a
moisture-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
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breathability and heat-transfer capabilities (as confirmed
by laboratery testing) and stretchability.

[0056] MNumercus 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 maodifications, addi-
tions, and deletions, especially in matters of shape, size,
and arrangement of parts, can be made therein without
departing from the spirit and scope of the invention and
its equivalents as set forth in the following claims. There-
fore, other modifications or embodiments as may be sug-
gested by the teachings herein are particularly reserved
as they fall within the breadth and scope of the claims
here appended.

[0057] Although the present invention is defined in the
attached claims, it is to be understood that the invention
can alternatively also be defined in accordance with the
following embodiments:

1. A method of making a finished fabric at least 228.6
cm (90 Inch) wide comprising:

forming at least two discrete performance fabric
portions; and

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

2. The method according to embodiment 1, wherein
forming at least two discrete performance fabric por-
tions comprises knitting at least two discrete per-
formance fabric portions.

3. The method according to embodiment 1, wherein
forming at least two discrete performance fabric por-
tions comprises circular knitting at least two discrete
performance fabric portions.

4. The method according to embodiment 1, wherein
joining at least two discrete performance fabric por-
tions to form the finished fabric comprises stitching
at least two discrete performance fabric portions to-
gether to form the finished fabric.

5. A method of making a finished fabric at least 228.6
cm (90 Inch) wide comprising: circular knitting at
least two discrete performance fabric portions; and
stitching at |least two discrete performance fabric por-
tions together to form the finished fabric.

6. The method according to embodiment 5, wherein
the finished fabric comprises a bed sheet.

7. The method according to embodiment 5, further
comprising heat setting finishing the finished fabric.

8. The method according to embodiment 5, further
comprising providing piping to the finished fabric.
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9. A method of making a bed sheet at least 228.6
cm (920 Inch) wide from performance fabric compris-
ing:

circular knitting at least two discrete perform-
ance fabric portions;

stitching at least two discrete performance fabric
portions together; and

heat setting finishing the stitched at least two
discrete perfermance fabric portions to form the
finished bed sheet.

10. The method according to embodiment 9, further
comprising providing piping to the finished bed
sheet.

11. The method according to embodiment 9, wherein
the at least two discrete performance fabric portions
have different fabric characteristics.

12. The method according to embodiment 11, where-
in fabric characteristics are selected from the group
consisting of moisture management, UV protection,
anti-micrebial, thermo-regulation, wind resistance
and water resistance.

13. Afinished fabric atleast 228.6 cm (90 Inch) wide
comprising:

a first circular knitted performance fabric; and
a second circular knitted performance fabric;
wherein the first and second performance fab-
rics are discrete; and

wherein the first and second performance fab-
rics are joined to form the finished fabric.

14. The finished fabric of embodiment 13, wherein
the finished fabric comprises a bed sheet.

15. The finished fabric of embodiment 13, further
comprising piping.

16. The finished fabric of embodiment 13, wherein
the first and second performance fabrics have differ-
ent fabric characteristics.

17. The finished fabric of embodiment 16, wherein
fabric characteristics are selected from the group
consisting of moisture management, UV protection,
anti-microbial, thermo-regulation, wind resistance
and water resistance.

Claims

A bed sheet at least 228.6 cm (90 Inch) wide com-
prising:
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10.

1.

12.

a first fabric; and

a second fabric;

wherein the first and second fabrics are discrete
and made of performance fabric;

wherein the first and second fabrics are joined
to form the bed sheet,

characterized in that the first and second fab-
rics are circular knitted at a gauge of at least 17
gauges.

The bed sheet of claim 1, further comprising piping.

The bed sheet of claim 1, wherein the first and sec-
ond performance fabrics have different fabric char-
acteristics.

The bed sheet of claim 3, wherein fabric character-
istics are selected from the group consisting of mois-
ture management, UV protection, anti-microbial,
thermo-regulation, wind resistance and water resist-
ance.

The bed sheet of one of the claims 1 to 4, wherein
the bed sheet provides superior breathability, body-
heat transport, and moisture management as com-
pared to traditional cotton bedding.

The bed sheet of one of the claims 1 to 5, wherein
the performance fabric has omnidirectional stretch
properties.

The bed sheet of one of the claims 1 to 6, wherein
the performance fabric allows for a one-size fitted
bed sheet to fit two different size mattresses.

A method of making a bed sheet at least 228.6 cm
(90 Inch) wide comprising:

circular knitting at least two discrete perform-
ance fabric portions, ; and

stitching at least two discrete performance fabric
portions together to form the bed sheet;
wherein the performance fabric portions are knit
at a gauge of at least 17 gauges.

The method accerding to claim 8, further comprising
heat setting finishing the finished fabric.

The method according to claim 8, further comprising
providing piping to the finished fabric.

The method according to claim 8, wherein the atleast
two discrete performance fabric portions have differ-
ent fabric characteristics.

The method according to claim 11, wherein fabric
characteristics are selected from the group consist-
ing of moisture management, UV protection, anti-
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates generally to a bed
sheet constructed of high gauge circular knitted fabrics
thataccommeodates and maintains optimum thermal con-
ditions for sleep, which in turn can lead to faster sleep
initiation and deeper, more restorative sleep.

2. Description of Related Art

[0002] Sleepproblemsinthe United States areremark-
ably widespread, affecting roughly three out of four Amer-
ican adults, according to research by the National Sleep
Foundation (NSF). Consequently, a great deal of atten-
tion has been paid to the circumstances surrounding poor
sleep, along with strategies for how to improve it.
[0003] The implications are not merely academic.
Sleep - not only the right amount of it but also the right
quality - impacts not just day-to-day performance, but
also "the overall quality of our lives," according to the
NSF. Addressing the causes of poor quality sleep, there-
fore, has ramifications for millions.

[0004] Though many factors contribute to sleep qual-
ity, the sleep environment itself plays a critical role, and
sleep researchers routinely highlight temperature as one
of the most important components in creating an envi-
ronment 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 24C
(75 degrees Fahrenheit) and below 12C (54 degrees)
will disrupt sleep,” with 18C (65 degrees) being the ideal
sleep temperature for most individuals, according to the
NSF.

[0005] A lower environmental temperature is not the
only thermal factor associated with improved sleep. Re-
searchers have noted a nightly drop in body temperature
among healthy, normal adults during sleep. This natural
cycle, when inhikited or not functioning properly, can dis-
rupt sleep and delay sleep onset, according to medical
researchers at Cornell University. Conversely, the re-
searchers noted, a rapid decline in body temperature not
only accelerates sleep onset but also "may facilitate an
entry into the deeper stages of sleep.”

[0006] Therefore, maintaining an appropriately cool
sleep environment and accommodating the body's nat-
ural tendency to cool itself at night should be a top priority
for individuals interested in optimizing their sleep guality.
Performance fabrics crafted into bedding applications
would be uniquely capable of promoting cool, comfarta-
ble - and therefore better - sleep, as these advanced
fabrics maximize breathability and heat transfer. Per-
formance fabrics are made for a variety of end-use ap-
plications, and can provide multiple functional qualities,
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such as moisture management, UV protection, anti-mi-
crobial, therme-regulation, and wind/water resistance.
[0007] There has been a long felt need in several in-
dustries 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 mattress-
es and beds, and reduce mildew. Particularly with water-
craft, there is a need to protect bedding, and specifically
sheets, from moisture and mildew accumulation.

[0008] An additional problem with bedding, not justwith
marine and recreational vehicles, isthe sticky, wetfeeling
that can occur when the bedding sheets are wet due to
body sweat, environmental moisture, or other bodily flu-
ids. In particular, when bedding is used during hot weath-
er, 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.

[0009] To date, large circular knit performance fabric
bed sheets are not known, There are width limitations in
the manufacturing of high gauge circular knit fabrics, be-
cause the finished width of bedding fabrics are dictated
by the machine used in its construction. At present, per-
formance fabrics are manufactured with a maximum
width of under 229 em (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 259 by 231 cm (102 by 91 inch-
es) or larger. Thus, performance fabrics cannot yet be
used for bed sheets.

[0010] Some conventional solutions for the above is-
sues that hinder a good night's sleep include United
States Patent 4,648,186, which discloses an absorbent
wood pulp cellulose fiber that is provided in a variety of
sizes and is placed under a mattress. The wood pulp is
water absorbent and acts to capture moisture to prevent
such moisture from being retained by the bedding or the
bedding sheets. However, this proposed solution does
not interact with the bedding or the hedding sheets, but
merely acts as a sponge for moisture that is in proximity
to the target bedding.

[0011] 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 thatthe 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.

[0012] In the athletic apparel industry, moisture wick-
ing fabric has been used to construct athletic apparel.
For example, United States Patent 5,636,380 discloses
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a base fabric of CoolmaxQ high moisture evaporation
fabric having one or more insulating panels of ThermaxB
or ThermastatQ hollow core fiber fabric having meisture
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 appli-
cation cannot be applied to bedding sheets due to the
limitations of the size of the performance fabrics manu-
factured. Further, perfformance 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 fall-
ing apart.

[0013] A fitted bed sheet formed from a circular kaitted
fabric is disclosed in US 5765 241A.

[0014] Circular knitting is typically used for athletic ap-
parel. The process includes circularly knitting yarns into
fabrics. Circular knitting is a form of 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 di-
rects 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 de-
scribed in United States Patent7,117,695. However, the
machinery presently available for this method of manu-
facture can only produce a fabric with a maximum width
of approximately 229 cm (90 inches). Therefore, this
process has not been known to manufacture sheets hav-
ing dimensions of 231 cm by 259 cm (91 inches by 102
inches) or greater.

[0015] Further, the machinery that is used for bedding
is very different than for athletic wear. For example, bed-
ding manufacturing equipment is not equipped to sew
flatlock stitching . Bed sheets ean be knit using a flat bed
process known as warp knitting, a

[0016] process capable of producing finished fabrics
in the widths required for bedding. This methed, however,
cannot be employed to produce high-quality perform-
ance fabrics. Warp knitting is not capable of reproducing
these fabrics’ fine tactile qualities nor their omni-direction
stretch properties, for example.

[0017] 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
afabricofthe properwidth for a large bed sheet, a circular
knit machine of at least 122 cm (48 inches) in diameter
would be necessary. Manufacturing limitations therefore
preclude the construction of a performance fabric at prop-
er width for a large bed sheet. 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.

[0018] 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 manu-
facture of bedding sheets,

[0019] A Large bed sheet of joined discrete fabrics ac-
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cording to the preamble of 1 is known from US
2008/002813A1.

[0020] What is needed, therefore, is a large bed sheet
that utilizes circular knitted performance fabric and its
beneficial properties, which acknowledges and address-
es limitations in the manufacture of the fabric. It is to such
a bed sheet that the present invention is primarily direct-

ed.
BRIEF SUMMARY OF THE INVENTION

[0021] The present invention is a bed sheet according
to presentclaim 1, and a method for manufacturing a bed
sheat according to claim 8. The bed sheet has superior
performance properties, while allowing for manufacture
by machinery presently available and in use.

[0022] The first and second discrete performance fab-
rics can have different fabric characteristics. Fabric char-
acteristics as used herein include, among other things,
moisture management, UV protection, anti-microbial,
thermo-regulation, wind resistance and water resistance,
[0023] The bed sheet can be used in, among other
applications, residential settings, or in marine, boating
and recreational vehicle environments.

[0024] The present bed sheet offers enhanced drape
and comfort compared to traditional cotton bedding, and
are as fine as silk, yet provide the benefits of high elas-
ticity and recovery along with superior breathability,
body-heat transport, and moisture management as com-
pared to traditional cotton bedding.

[0025] The high gauge circular knit fabrics of the
present bed sheetstretch tofit and offer superiorrecovery
on the mattress allowing the sheet to conform to fit the
mattress without popping off the corners of the mattress
or billowing. The performance fabric includes pandex,
the bed sheet offers a better fit than conventional bedding
products, can accommodate larger or smaller mattress
sizes with a single size sheet, and can conform to mat-
tresses with various odd dimensions.

[0026] Spandex - or elastane - is a synthetic fiber
known forits exceptional elasticity. Itis stronger and more
durable than rubber, its major non-synthetic competitor.
It is a polyurethane-polyurea copolymer that was invent-
ed by DuPont. "Spandex” is a generic name, and an an-
agram of the word "expands." "Spandex” is the preferred
name in North America; elsewhere it is referred to as
"elastane." The most famous brand name associated
with spandex is Lycra, a trademark of Invista.

[0027] The present bed sheet comprising gauge circu-
lar knitfabric offers durability in reduced pilling and pulling
when compared to other knit technologies, and offer re-
duced wrinkles and enhanced color steadfastness
[0028] Ina preferred embodiment, a one-size fitted bed
sheet can actually fit two different size mattresses. For
example, a full fitted bed sheet of the present invention
can fit on both a full and queen size bed. A twin fitted bed
sheet of the present invention will also fit an XL twin. In
a boating application, the present invention can be pro-
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duced to fit almost every large boat mattress.

[0029] 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 bed sheet provides a cooler sleeping
environmentthan cotton. Performance bedding was test-
ed 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 warm/cocl-to-touch thermal transport capabil-
ities.

[0030] Across alltests, the performance fabrics in bed-
ding outperformed cotton, demonstrating the perform-
ance 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, The bed sheet of the present invention
offers improved heat transfer upon initial contact with the
skin, resulting in a cooler-to-the-touch feeling.

[0031] During sleep, a bed sheet of the present inven-
tion helps to maintain thermal comfort by trapping less
body heat and breathing better than cotton. Testing has
demonstrated that a bed sheet 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, the bed sheet breathes better than cotton - up
to 50% better, giving a strong advantage in terms of ven-
tilation and heat and moisture transfer.

[0032] The performance advantage over cotton holds
true for simulated dry and wet skin conditions, confirming
that certain bed sheets 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 bed sheet’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.
[0033] The present bed sheet holds a distinct advan-
tage over cotton in enabling, accommodating and main-
taining optimum thermal conditions for sleep, which in
turn can lead to faster sleep initiation and deeper, more
restorative sleep.

[0034] These and other objects, features and advan-
tages of the present invention will become more apparent
upon reading the following specification in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE FIGURES
[0035]

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

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

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

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

DETAILED DESCRIPTION OF PREFERRED EMEOD-
IMENTS

[0036] Although preferred embodiments of the inven-
tion are explained in detail, it is to be understood that
other embodiments are contemplated. Accordingly, itis
not intended that the invention is limited in its scope to
the details of construction and arrangement of compo-
nents set forth in the following description or illustrated
in the drawings. The invention is capable of other em-
bodiments and of being practiced or carried out in various
ways. Also, in describing the preferred embodiments,
specific terminology will be resorted to for the sake of
clarity.

[0037] It must also be noted that, as used in the spec-
ification and the appended claims, the 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 manufac-
turing 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.

[0038] Also, indescribing the preferred embodiments,
terminclogy will be resorted to for the sake of charity. 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.

[0039] Ranges may be expressed herein as from
"about" or "approximately” one particular value and/or 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.

[0040] By "comprising” or "containing” or "including” is
meant that at least the named compound, element, par-
ticle, or method step is present in the composition or ar-
ticle 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.
[0041] It is alsc to be understood that the mention of
one or more method steps does not preclude the pres-
ence of additional method steps or intervening method
steps between those steps expressly identified. Similarly,
itis 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 com-
ponents between those components expressly identified.
[0042] Referring now in detail to the drawing figures,
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wherein like reference numerals represent like parts
throughout the several views, the present invention of
Figs. 1 and 4 provides a bed sheet 10 shown having
dimensions of 259 cm (102 inches) in length and 231 cm
(91 inches) in width. The material is manufactured from
performance fabric, which includes Lycra, and for exam-
ple, varying amounts of one or more of Coolmax, Ther-
max and Thermastat. In a preferred embodiment, the fab-
ric is treated so that the fabric has antimicrobial proper-
ties. By using circular-knit performance fabric, the fabric
is able to provide elasticity in all four directions. This prop-
erty allows for the sheet to fit extraordinary mattress,
cushion and bedding shapes, as well as providing better
fits for traditional rectangular sheets. By using perform-
ance fabrics, the sheet has elastic properties that allow
stretching in the directions shown as 30. In addition, by
using circular-knit perfermance fabric, the resulting bed-
ding retains an exceptionally fine tactile quality critical for
providing maximum levels of enhanced comfort.

[0043] Circularknitting, is less expensive, as itrequires
less set-up time. Circular knitting also provides greater
multidirectional stretch.

[0044] Inorderto provide a bed 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 231 cm (91 inches) wide (as shown). In an exem-
plary 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 color
(s). The piping can be 1,9 cm (3/4 inch) straight piping
without a cord or other filler. In one preferred embedi-
ment, 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.

[0045] For afitted bed sheet, the sheet can include an
elastic portion surrounding the edge of the fitted sheetto
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.

[0046] Referringto Fig. 2, a bed sheetis shown having
dimensions of 231 cm (91 inched wide and 259 cm (102
inches) in length. In this embodiment, stitching 14 is
shown 86 cm (34 inches) from an interior edge 18 of a
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.

[0047] Referring to Fig. 3, a non-rectangular shaped
bed sheetis shown. In this exemplary embodiment, elas-
tic 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 embadiment, 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
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be cinched to increase tension arcund the edge of the
fitted sheet as shown by 26.

[0048] Stitching used for securing the portions of the
sheettogether can include that shown as 28a. In another
embodiment, the stitching used for securing the portion
of fabric together is shown as 28b.

[0049] Referring to Fig. 4, yet another preferred em-
bodiment of the invention is shown. In this embodiment,
the bed sheet can be assembled through stitching of dif-
fering 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
through 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. The pillow covers of pillows
used by the individual also have differing properties from
the remainder of the sheet, e.g., thermal properties.
[0050] The present invention encompasses a bed
sheet that has superior performance properties while al-
lowing for manufacture by machinery presently available
and in use. Further, the invention is related to a method
for making a bed sheet. When using a circular knitting
machine, a high gauge performance fabric can only be
made to a maximum width of 184cm (72.5 inches) without
losing the integrity of the spandex in the fabric. Yet, nor-
mal sheet panels are 259 x 231cm (102 x 91 inches).
This presents problems when manufacturing a bed sheet
from performance fabric.

[0051] Additionally, special stitching techniques must
be used given the thread density of the fabric. Using this
special stitching, panels are sewn together to produce a
bed sheet that is the proper size for standard bed sheets.
Because discrete fabric portions/panels are used in the
manufacture of the present bed sheet, panels can be
selected that provide different properties for different ar-
eas of the bed sheet (Fig. 4). Stitching or seams on the
bed sheet can alsc allow for the ease of making the bed.
Because the bed sheet is made from performance fabric
with spandex, it stretches to permit multiple and custom
sizing for applications in cribs, recreational vehicles and
boats.

[0052] Circular knitting machines used for high gauge
performance bedding fabrics are called high-gauge cir-
cular knitting machines, because of dense knitting with
thin yarn. High gauge generally denotes 17 gauges or
more. Seventeen gauges indicate that 17 or more cylin-
der needles are contained in one inch. Circular knitting
machines of less than 17 gauges are referred to as low-
gauge circular knitting machines. The low-gauge circular
knitting machines are often used to knit outerwear.
[0053] "Yarn 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 con-
struction. The yarn count, in turn, influences the cost,
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weight, opacity, hand and drape of the resulting knitted
structure. In general, staple spun yarns tend to be com-
paratively 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.

[0054] A top width in the 229 em (90-inch) range is
currently possible using a circular knit fabric formed on
a 91-97 cm (36-38-inch) diameter machine, although
higher levels of spandex in the performance fabric tend
to pull the width in. In just one example, ona 76 cm (30-
inch) diameter machine, the spandex can reduce an oth-
erwise 239 cm (94-inch) circumference fabric tube to one
with a 152-165 cm (60-65) inch) finished width.

[0055] A major limitation in finished width is not strictly
a knitting concern but also concerns finishing. With per-
formance fabric, ittends to sag in the middle - increasingly
so with greater widths - making finishing difficult to im-
possible above a certain threshold. A possible 229 cm
(90-inch) finished width is contingent upon having a good
finishing set-up capable of handling the present perform-
ance fabric. This potential for difficulties would only be-
come compounded at the larger widths required for bed
sheets.

[0056] In a preferred process, the present bed sheet
undergoes a heat setting finishing process. Applying a
moisture-wicking finish to another bed sheet-like cotton
- that can be produced at larger widths appears unlikely
to match the moisture-control properties of the present
bed sheet, as polyester itself is naturally moisture-resist-
ant 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 con-
firmed by laboratory testing) and stretchability.

[0057] MNumerous 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 embodiments, it will be
apparent to those skilled in the art that many modifica-
tions, additions, and deletions, especially in matters of
shape and arrangement of parts, can be made therein
without departing from the invention as set forth in the
following claims.

Claims

1. A bed sheet at least 228.6 cm (90 Inch) wide com-
prising:

a first fabric; and

a second fabric;

wherein the first and second fabrics are discrete
and made of performance fabric which includes
polynrethanepolynrea copolymere fiber;
wherein the first and second fabrics are joined
to form the bed sheet;

characterized in that the first and second fab-
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10.

11.

12.

rics are circular knitted at a gauge of at least 17
gauges.

The bed sheet of claim 1, further comprising piping.

The bed sheet of claim 1, wherein the first and sec-
ond performance fabrics have different fabric char-
acteristics.

The bed sheet of claim 3, wherein fabric character-
istics are selected from the group consisting of mois-
ture management, UV protection, anti-microbial,
thermo-regulation, wind resistance and water resist-
ance.

The bed sheet of one of the claims 1 to 4, wherein
the bed sheet provides superior breathability, body-
heat transport, and moisture management as com-
pared to traditional cotton bedding.

The bed sheet of one of the claims 1 to 5, wherein
the performance fabric has omnidirectional stretch
properties.

The bed sheet of one of the claims 1 to 6, wherein
the performance fabric allows for a one-size fitted
bed sheet to fit two different size mattresses.

A method of making a bed sheet at least 228.6 cm
(90 Inch) wide comprising:

circular knitting at least two discrete perform-
ance fabric portions, the performance fabric in-
cluding polyurethanepolyurea copolymere
fiber ; and

stitching atleasttwo discrete performance fabric
portions together to form the bed sheet;
wherein the perfermance fabric portions are knit
at a gauge of at least 17 gauges.

The method according to claim 8, further comprising
heat setting finishing the bed sheet.

The method according to claim 8, further comprising
providing piping to the bed sheet.

The method according to claim 8, wherein the atleast
two discrete performance fabric portions have differ-
ent fabric characteristics.

The method according to claim 11, wherein fabric
characteristics are selected from the group consist-
ing of moisture management, UV protection, anti-
microbial, thermo-regulation, wind resistance and
water resistance.
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Patentanspriiche

Bettlaken mindestens 228,6 cm (90 Inch) breit, um-
fassend:

ein erstes Gewebe, und

ein zweites Gewebe;

waobei die ersten und zweiten Gewebe diskret
sind und aus Leistungsgewebe hergestellt sind,
welches Polyurethan-Polyharnstoff-Copoly-
mer-Fasern beinhaltet;

wabei die ersten und zweiten Gewebe verbun-
den sind, um ein Bettlaken zu bilden;

dadurch gekennzeichnet, dass die ersten und
zweiten Gewebe rundgewirkt sind mit einer
Gauge von mindestens 17 Gauge.

Bettlaken nach Anspruch 1, auRerdem Paspelierung
umfassend.

Bettlaken nach Anspruch 1, wobei die ersten und
zweiten Leistungsgewebe unterschiedliche Gewe-
beeigenschaften haben.

Bettlaken nach Anspruch 1, wobei Gewebeeigen-
schaften ausgewahit sind aus einer Gruppe die aus
Feuchtigkeitsmanagement, UV Schutz, antimikrobi-
eller Wirkung, Thermoregulation, Windbestandigkeit
und Wasserbestandigkeit besteht.

Bettlaken nach einem der Anspriiche 1 bis 4, wobei
das Bettlaken Uberdurchschnittliche Atmungsaktivi-
tat, Kérperwarmetransport und Feuchtigkeitsmana-
gement verglichen mit herkémmlichen Baumwoll-
bettwaren bietet.

Bettlaken nach einem der Anspriiche 1 bis 5, wobei
das Leistungsgewebe multidirektionale Ausdeh-
nungseigenschaften hat.

Bettlaken nach einem der Anspriche 1 bis 6, wobei
das Leistungsgewebe ein Einheitsformat-Bettlaken
ermaoglicht, um auf Matratzen mit zwei unterschied-
lichen Grolken zu passen.

Verfahren zum Herstellen eines mindestens 228.,6
cm (90 Inch) breiten Bettlakens, umfassend:

Rundwirken von mindestens zwei diskreten Lei-
stungsgewebe-Teilen, wobei das Leistungsge-
webe Polyurethan-Polyharnstoff-Copolymer-
Fasern beinhaltet; und

Zusammennahen von mindestens zwei diskre-
ten Leistungsgewebe-Teilen, um das Bettlaken
zu bilden;

wobei die Leistungsgewebe-Teile mit einer
Gauge von mindestens 17 Gauge gewirkt sind.
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9.

10.

11.

12.

Verfahren gemal Anspruch 8, aulRerdem umfas-
send Appretieren des Bettlakens durch Thermofixie-
ren.

Verfahren gemaf Anspruch 8, weiter umfassend Er-
stellen von Paspelierung an dem Bettlaken.

Verfahren gemagk Anspruch 8, wobeidie mindestens
zwei Leistungsgewebe-Teile unterschiedliche Ge-
webeeigenschaften haben.

Verfahren gemant Anspruch 11, wobei Gewebeei-
genschaften ausgewahlt sind aus einer Gruppe die
aus Feuchtigkeitsmanagement, UV Schutz, antimi-
krobieller Wirkung, Thermoregulation, Windbestan-
digkeit und Wasserbestandigkeit besteht.

Revendications

1.

Drap de lit d'une largeur d'au moins 228,6 cm (20
pouces), comprenant;

un premier tissu; et

un deuxiéme tissu;

dans lequel le premier et le deuxiéme tissus sont
discrets et sont constitués de tissu de perfor-
mance contenant des fibres de copolymére po-
lyuréthane et polyuree;

dans lequelle premier etledeuxié@me tissus sont
assemblés pour former le drap de lit;
caracteérisé ence que le premier et le deuxieme
tissus sont tricotés en rond a une jauge d'au
mains 17 jauges.

Drap de lit selon la revendication 1, comprenant en
outre du passepoil.

Drap de lit selon la revendication 1, dans lequel le
premier et le deuxiéme tissus de performance pré-
sentent des caractéristiques de tissu différentes.

Drap de lit selon la revendication 3, dans lequel les
caractéristiqgues des tissus sont sélectionnées dans
le grcupe composé de la gestion de I'humidite, la
protection UV, |le caractére anti-microbien, la ther-
moreégulation, la résistance au vent et la résistance
a l'eau.

Drap de lit selon I'une quelcongue des revendica-
tions 1 a 4, dans lequel le drap de lit procure une
respirabilite, un transport de la chaleur cerporelle et
une gestion de I'humidité accrus par rapport au linge
de lit traditionnel en coton.

Drap de lit selon I'une quelconque des revendica-
tions 1 a 5, dans lequel le tissu de performance pre-
sente des propriétés d'étirement omnidirectionnel-



10.

11.

12.
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les.

Drap de lit selon l'une quelconque des revendica-
tions 1 a 6, dans leqguel le tissu de performance per-
met d’adapter un drap de lit & taille unique a des
matelas de différentes tailles.

Procédé de fabrication d’'un drap de lit d'une largeur
d'au moins 228,6 cm (90 pouces), dans leguel:

on tricote en rond au moins deux piéces discre-
tes de tissu de performance, le tissu de perfor-
mance contenant des fibres de copolymére po-
lyuréthane et polyurée; et

on coud au moins deux piéces discrétes de tissu
de performance l'une a I'autre pour former un
drap de lit,

dans lequel les piéces de tissu de performance
sont tricotées en rond a une jauge d'au moins
17 jauges.

Procédé selon la revendication 8, comprenant en
outre la finition du drap de lit par thermofixage.

Procédé selon la revendication 8, comprenant en
outre la réalisation de passepoil sur le drap de lit.

Procédé selon la revendication 8, dans lequel les au
moins deux piéces discrétes de tissu de performan-
ce présentent des caractéristiques de tissu différen-
tes.

Procédé selon la revendication 11, dans lequel on
sélectionne |les caractéristiques des tissus dans le
groupe comprenant la gestion de I'humidité, la pro-
tection UV, le caractere anti-microbien, la thermore-
gulation, larésistance auventetlarésistance al'eau.
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