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1) Regarding the 102 and 103 rejections, I would like to discuss the section of the office action
reproduced below:

Response to Arguments

54. applicant‘: arguments filed 1fJ7f20i4 have been fully considered but they are
no: neIsua5i‘«'e- P~PP'—'i-‘Jeni: -=='e1-‘-ea that the prior art does not teach "elas:icil'.y such that
the fabric has n 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
fil‘-I-151"-i-'-El Process if the fabric wero Ci:r.‘C:ula:1y lcnit ac crroatcr than a. 72.5 inch
oirzumference". Applicant's specification describes the above limicacion as an inherent
Eéituze Of Bbaflfiox in paragraph 55. Brooks et a1. coaches using spandex as a material
for a bed shoot. Therefore, according to the principles of MPE? 2112.01, since Brooks
95 31- Eéfifihflfi Bpflndex and Che sag tendency is an inheren: property of spandex, Brooks
er. al. teaches the gag tendency.

In particular, this portion of the office action appears to refer to the lines in claim 1 that say "the fabric has a
tendencr I0 533 hi’ an amount thai 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 I-:nit at greater
than a ?2.5 inch circumference."

The reasoning set forth in the office action appears to take as fact that any amount of spandex {or other
performance fiber) in the fabric would cause sag that would interfere with finishing. However, the claim is

directed to performance fabric that has specific characteristics, including “at least one of higher breathahility,
higher heat transfer, and higher moisture wicking characteristics than a cotton fabric," Turning to the an;-inks
reference, the disclosed mattress cover is described as having sufficient spandex to introduce stretch, but
there does not appearto be any indication in the Brooks reference that the mattress cover is manufactured

with sufficient spandex (or other performance fiber) to both {1} introduce the claimed sag characteristics, and

[2l have higher breathability, higher heat transfer, and higher moisture wicking characteristics than cotton.

2) Regarding the 112 Feiefiiioni i would like to discuss the draft proposed amendment to claim 41 shown
below.

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

a circularly knit fabric comprising a. man-made fiber,

the fabric having a gauge of at least 17 gauges,

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

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

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

circumference, and

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

wiclcing characteristics than a cotton fabric.
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Application No. AppIicant{s}
133272.977 WALVIUS ET AL.

Office Action Summary Examiner An unit AlA.{Flrst|nventorlo File)

Nicholas Polito 3573 :l‘;'““
- The MMUNG DATE of this communication appears on the cover sheet with the correspondence address —

Period for Reply

A SHORTENED STATUTORY PERIOD EOR REPLY IS SET TO EXPIRE § MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

E:I(‘i6l'|SiOF|S of time may be available under the provisions of 37 CFR 1.13Bl{e.l. in no event. howver. may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

— It ND period for reply is specified above. the maximum statutory period will apply and will expire SIX {6} MONTHS Irom the mailing date of this communication.
- Failure to reply within the set or extended period ior reply will. by statixle. cause the application to become ABANDONED l35 LJ.S.-C. § 133}.

Any reply received by the Dilice later than three months after the mailing date oi this communication. even if timely filed, may reduce any
earned patent term adjustment. See 3? CFR 1.?EI4-lb}.

Status

HE Flesponsive to communication(s) filed on 1/17/2014.

El A declaration(s)iaffidavit(sl under 37 CFFI 1.130[b) wasiwere filed on .

2a)lZ] This action is FINAL. 2b)I:I This action is non-final.

3)l:I An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)i:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Ouayie, 1935 CD. 11,453 O.G. 213.

Disposition of Claims*

5)E C|airn(s) Eiisiare pending in the application.

5a} Of the above claim(s} it isiare withdrawn from consideration.

B)EI Claimtsl isiare allowed.

HE Glaimtsl 1'4 16 19-24 27' 33 35-3741-54 56-68 70-72 74 and 75 isiare rejected.

8) Claim(s]i T5 17 I8 25 25 2332 34 55 69 and 73 israre objected to.

9)[:| Claims) are subject to restriction andior election requirement.

" If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding appiicatiori. For more information, please see

htt :rrwww.us to. ovi atentsiiriit events.’ hr'index.'s or send an inquiry to l-“F’!--itsecibackfwusggtogov.

 

 

Application Papers

10) The specification is objected to by the Examiner.

11)I:I The drawing(s} filed onj isiare: alI:I accepted or biI:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85{a).

Ftepiacement drawing sheetisj including the correction is required if the drawingtsl is objected to. See 3? CFFi 1.121 (d).

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim tortoreign priority under 35 U.S.C. § 119(aji-(d) or if}.

Certified copies:

ail] All blI:I Some“ c)I:I None of the:

1.l:| Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No. .

3.|:| Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Fiule 17.2{a}).

** See the attached detailed Office action for a list of the certified copies not received.

Attachrnentts}

1) E] Notice of References Cited {PTO—B92}i 3} [:| interview summary .[pTo.4-13}
_ ‘ Paper Notsiilvlail Date.j

2) E Information Disclosure Stattementisj [F'TDi‘SBi-‘0Ba andror F'TOiSB.r'08b) 4 El Om _
Paper l‘t.|o(s}iMail Date . i er‘R

L|.S. Patent and Trademark Office

PTDL—326 (Rev. 1 1—t3] Office Action Part oi Paper No..’MaJl Date 2014032?



Applicationfcontrol Number: 13/272,97? Page 2

Art Unit: 36?3

DETAILED ACTION

Specification

1. The amendment filed 1i'17i2014 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.

Ciaim Objections

2. Claim 52 is objected to because of the following informalities: please change

"the the" in line 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 6? is objected to because of the following informalities: please add — - is — —

before “at least" in line 1. Appropriate correction is required.

Cfaim Rejections - 35 USC § 112

5. The following is a quotation of the first paragraph of pre-AIA 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-

AIA), first paragraph, as falling to comply with the written description requirement. The
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c|aim(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-AIA the inventorls), 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-AIA), 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-

AIA), 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 § 1'02

10. The following is a quotation of the appropriate paragraphs of pre-AIA 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-

AIA 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 55, 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 E36, 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 § 1'03

39. The following is a quotation of pre-AIA 35 U.S.C. 103(3) 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 an to which
said subject matter pertains. Patentability shall not be negatlved by the manner in which the
invention was made.

40. Claims 20, 33, 35-3?, 53, 54 and 56-60 are rejected under pre-AIA 35 U.S.C.

103(a) as being unpatentable over Brooks et al. in view of Taniguchi et al. (U.S. Pub.

No. 2005f0132754). 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 1? gauges. Taniguchi et al.

teaches in paragraphs 21, 22 and 35 a bed sheet having been circularly knit at a gauge

of at least 1?’ 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 3?, 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 2? and 7'4 are rejected under pre-AIA 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 1r'1‘/I201-4 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 TH REE—lvlONTH 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 F'o|ito 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 5?1-273-8300.

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 OH CANADA) or 571-272-1000.

/Nicholas Polito!

Primary Examiner, Art Unit 3673

3X28/2014

000492



Receipt date: 07/22/2013 ‘i32?'29??' ~ GAL‘: 3873

Sheet 1 Oil

Substitute Disclosure Form U_S_ Department 01 Commerce Attorney Docket No. Application No.

'°3‘e"" 3”“ T'ad‘3"”3“‘ (“"99 29712-0002003 13972.97?

Information Disclosure Statement APP“°9“‘

by Applicant Susan Walvius et al.

(Use several sheets If necessary) Filing Date Group Ni Unit

37 CPR 1_93 b OCT-Db'f:t' 13., 201] 3673

 
U.S. Patent Documents

Initial ID Number Date Patentee Class Subclass |fAroriale

Forei n Patent Documents or Published Forei n Patent Iications

Examiner Publication Country or Translation
Initial ID Number Date Patent Office Class Subclass Yes No

 

 

Examiner

Initial

Chinese Office Action with English translation front corresponding Chincse Application No.

20098014'z'643.6isst1cd May 1?, 2013 (35 pages).
Long, Hairu, “Knitting Tecitttolngy”, English translation included, China Textile 8.: Apparel Press,
I“ Edition, ' 12-13. JI.IJ'te 2008 (9 :1 es],

Response to Of‘l'1ce Action dated May 27, 2013 in Canadian Application No. 2738658, filed with the
Office on June 1?, 2013 [20 ace).

 

Examiner Signature N_ h i P H i Date ConsideredI EC 0 as 0 i 0 -
’ 03.-‘23_.«2u14

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include oopy of this form with
next communication to agplirsant.

Substitute Disclosure F0-|'i'|'l

ALL REFERENCES CQi\|SlDWlE% EXCEPT WHERE Lii\iED THROUGH. ;"N.P.;‘



Applicaticnfcontrol No. AppIicant(s)7Patent Under
Reexamination

Index 01' CI'3!'mS 13272977 WALVIUS ET AL.

NICHOLAS POLITO 3573Examiner A“ Unit

 

s’ l Flejected - Cancelled Non-Elected Appeal
Allowed + Restricted Interference Objected 

E] Claims renumbered in the same order as presented by appllcant E CPA E T. D. [I Fl.1.-17

CLAIM DATE

Final 1170972011 1272172011 0572272012 0770972013 0372572014
999 1

2

3

4

222322‘

21222322‘

j2K 2—
mm)‘

11

12

14 IIn
32:22‘

“22—
mt“:

22:22‘
“-22-
222:2)‘

1‘ ‘K ‘\ “\

‘\‘\’\‘-.‘\ '\‘x'\\‘\ ‘\‘\‘-RR KOOKO
KKK

'\ ‘\

‘‘\‘~.‘\21

22 '

mt“:
24 I

25 '

“tn:

'\ ‘~."\‘~. ‘-\‘\‘~\
\\ ‘\"\ “~"\
‘R K ‘\

’\’\ '\'\ ‘-1‘-1
27

28

21010
222:2)‘

222:2)‘

‘R ‘x '\

xx ‘~.'\ ‘x\
OOOOKOOKK

K

‘\“\ ‘-1"\33Cm‘
2222‘
m—22—

F222‘
LJ.S. Patent and Trademark Ollice Pan [:1 Paper NU. _ 2014032?

000494

\

\‘k K\ “~'\ ‘\O'’\O
\ R a K



Applicaticnfcontrol No. AppIicant(s)7Patent Under
Reexamination

Index Of CI'3!'l'T-'3 13272977 WALVIUS ET AL.

NICHOLAS POLITO 3573Examiner A“ Unit

a’ l Flejected - Cancelled Non-Elected Appeal
Allowed + Restricted Interference Objected  

E] Claims renumbered in the same order as presented by appllcant E CPA E T. D. [I Fl.1.-17

CLAIM DATE

Final 1170972011 1272172011 0572272012 0770972013 03725720141/ 1/37 O O

38 N N N N

N39 N

40 N N

LJ.S. Patent and Trademark Ollice Pan [:1 Paper NU. _ 2014032?

000495



ApplicaticnfContrcl No. AppIicant(s)!Patent Under
Reexannnafion

Index 01' CI'3!'mS 13272977 WALVIUS ET AL.

Examiner Ari Unit

NICHOLAS POLITO 3673

s’ l Flejected - Cancelled Non-Elected Appeal
Allowed + Restricted Interference Objected  

E] Clalms renumbered in the same order as presented by appllcant

 
  
m2

?3 O

?4 v’

75 V”

LJ.S. Patent and Trademark Ollice Pan [:1 Paper NU. _ 2014032?

000496



EAST Search Histoly

EAST Search History

EAST Search History (Prior Art}

§((circ|e or circular) adj knit) and stitch and

§(hea1 adj set)

gsame (heat adj set) * ‘ ‘ ‘

. ({(circle or circular) adj knit)

gand stitch and {heat adj se.-1}}

ébedding or {bed near sheet} or {mattress
near oover$3)

(circle or circular} adj knit} ~' ‘ ‘ '

§S6andS?andS9

000497

filt::JWCIHI>cers1‘rt]x)li1m'DLn:umcnmfu-Rcdgi-2UFL1|dur!13I739T.u'fFA§TSuarchHiH1ury.I3272977_Acccssib1t:Vcr5iun_hLm[3!'2S;’2UI4 5:01:04 PM]



EAST Search I-listmy

\.................................................................- ..................- .........................~ ............... \
‘ .. . 1 s.\ .\.

§"5e4592e" | "5935ee2" | "5972512"}.PN. ~ ' :

OR ("6823548"}.URFN.

knit) 2

§5r'482—502.ccls. and ((circle or circular or
ground) near knit$3}

(circle or circular or round} adj knit$4) ‘ ; '

§6€'i}'i'5}‘éB;
1 5:59 5

.................... .........................< ................. . -..-...-».-r.-...»......; ..-u.-...r....».....r.. . ng .n....:.. ............»........._u......-.-»..,

§2011r12;2-5;
g1e:12 E

. \
‘ .»..-..-.:.. ..-....»...m..-....;'.':-.‘ ..r....-..-....u.__________ ..-.r........-a...____________ ...r....r.........-»........2'¢21'.'.'.'.'.'.{

'éLéJ%"s""' <{é}}Ei;E?‘EiFL;jiLéFBF}E;EH5"5F}LéE=;;;i;"E,'}"'
gfleece or terry or double) adj knit$4}  
    

  
 

 

 

§5a'482-502.ccIs. and ((circle or circular or Q . I .
ground or jersey or fleece or terry or double} ~
gadj knit$4) 3 

 §(("5765241") r {"5817391") or
("B381?79")).PN.
 

....._._.:...._._.. .. . . . . _ _ _ ..._._......_......__._......__._.:‘

“ :2 2 ggag;egg;;;gs;‘;¢;;»;:gag:;g.e;‘.ee0‘

__...___..._ _.__.._.____.____.__.....__.....__.....__.....__.....__.....__._..__..: __...___..._ .....___.____._.‘ _.____.___, __...___...___.._

§marciniak)).in.

000498

fiIt::JWCIHI>:ersfr5]x)li1u1'DLn:umcnmfc-Rcdgi-2UFL)Idur! 1 3TI'29T.u'r'I:IA5TSua1'chHis1ur)f. I 32739?7_Accc:;sih1t:VcrHiun_hLm[3:"28f2U I -'1 5:01:04 PM]



EAST Search History

 

 

...,....,. 
 

 

 

 
..=.J..;§ m....-..m......R- .............................................................................................‘=3... .- ...-m..:;._;“..:\-1 “......-..';._;...n...';...+

S31 4 gspandex same circumference same gauge EOR §2011i'12!2T§

LI1E

     
.,.,..,.....

§5i'4B2—502.ccIs. and (antimicrobial or anti-
gmicrobial)

§(ue2o11oooo-320-$ or ue2oo4ooso12o—$ ;
;orLE+2ooeoo4e591-$ orUE}20080189824- « ~ :

§$ or us.2oo9oo443se-$ or us-

§2o1uooase13~$ orLE}2UD50284189—$ or

§LE}20080U04395—$ orLE}2011D208145—$ ;
§orLE}2OU30068949—$ orLE}20040045955—§
§$ or LJs2o1orJ3o4e32-$ or Lie :4
gzooroosoeos-$ or ue2oo7o2a3493-5 or
§UE¥2UD7U1749?2-$)Lfid.er(LE}6192538-$ 3
Eur US-399B7?1—$ or US-4T94767—$ or US- 3‘

§e776o14-$ or useseoerso-$ or US-
;s32354a-$ or L_Ie595c:-25-4-$ or Us
;ee1o235-$ or ues-150530-$ or us
95734721-3 or ue53e7a37—$ or us

§7743475-$ ortJs+45o499o-$ orLE&

§5651847—$ or US-5948711-$ or US-
;6D2824‘1-$ or US-‘r’26832D-$ or US»-

§?355ea4-$ erLE}5503840-$ orLE;

35015315-$ orLE}4690859—$Ldki or(UE} E ; 3 § ;
_m5§1§Z§§2:§L9EEmmhmmhmmmmmmmmmmmmmmméhmmmmméhmmmmemmjflflmmmmmimmmmmmmmé

{

s 334230 ggauge ‘ ‘ f _

;5?497D Ebed or mattress

.............................................................................................................................................................................-\   

000499

1'i].t:2FHCIHI>:er5fn.fx)li1L1fDL1cumenLwfu-Rcd%2UFu|dt:r!1BZTZQTHFA5TSua1'chHiHlury.I 32729T7_Acccssib1t:Vcrsiun_hLm[3i"2Sf2UI4 5:01:04 PM]



EAST Search History

$541 $147 $535 and 339 and 540 31,3 305 §oN 32012105121;
§15:29

nu E Inégki-A-guéu-2n]-luflu-‘£3-Lu.E:lué.&iu:1u%-géuafiaé-6::ui u3;“ .- uuuu .- uuug - uuuu .- nu-“E uuuu .- uuuu u uuuug uuuu u uuuu u “g
§("20120030B74") or {''4648186") or §11:38 5
§("5002088") or ("563B380") or ("7117695") 3
E011-"20050020-523"") 0r ("20070255495") 0r

('.‘.?9.‘§!:‘}.9.1...7_.‘% .'".'.§:f*..'f.1.3 -.. .. 3

.. éM82_484=48E,499_5dé.;;|.;..;;a..........................:
;@pc1>"20120101" ~ =

;(1"5755241") r 15517391") or

("63817?9")}.PN.

§"5"!.-alas. and spandex or elastene or Iycra
§or coolrnax or thermax or therrnastat)

31"-20040172754" 1 "20050132754" 1
§""20070250495"" | ""20070203493" |

;"20050020523" | "20110000020" |
§"20120030a74" 1 "2504532" 1 "4-340105" 1
g"4s90550" | "500203a" 1 "5s353s0" 1

;"5755241" 1 "5517301" 1 "5351779" 1
;''5023545" | "7117695"}.FN. on 1

H gspandex with gauge

§"5"J.c|as. and ((circ|e or circu|ar$2) near5
§knit$4)

§{(c:ir-ale or circu|ar$2) r1ear5 |<nit$4) same2 ;
§(5pandex or elastene or Iycra or coolmax 0r
gthermax or thermastat) same2 (bedding or

P.'_t5_1.'_‘_.'§S‘.-‘_'E__9f._[U?:F_!_f§§§1._. ‘
,..;

:.:.:.:.:.:. '.:.:.:.:.:.:.:.:._________________________...:.:._______________...:.:.:.:.'.:.:.:.:.'.:.§ :;

51452-454,455,499?502':}§5i§"."é1}1_E§
@pd>"20120501"

131272977

"1"??) adj inches) 3 ‘

. 3.‘.J.l'.............. ..-.‘.‘.l Ill-‘.l‘.‘.'.‘.Ill-‘.‘.‘.‘.'.'.IlLllllllilllllllllllllllll ...................................--.1 .. ............................................................

;-555 E45 351452—404,4s5,409-502I'0E1‘éI§E10"" 1 3 g2‘0'1‘I1E00}2}él‘§
1 ;@pc5"20130701"" $15259 2

. . . . . -_ .
E : '. : : x :...... ...................= ...................: ..........................$

EAST Search History (I nterference)

000500

fi1t::a"fl'C|flI5erm'r1;x)li1m'DL)cumcnufu-Rud%2UFL1|dt:r!1337f9T.1'fEASTSu21rchHiHlury.I32729T7_Accussib1t:Vcrsiun_hLm[31"23;’IUI-1 5:01:04 PM]



EAST Search History

<:Thi$ search history is emptyr.

3H 23! 2014 5:00:51 PM

C:\ Users\ npoIilo\ Documenlsk EASTX Workspaces\13272977.wsp

000501

fi1u:a'h"C|f[ I5ersfn;x)li1L1fDL1-cumcnufu-Rud%2UFL1|dt:r! 1 327I9Ta'fEASTSc:1rchHislL)r}-'. I 32729?7_Accc5sih1::Vcrsi()n_hLm[3f23f2U I -'1 5:01:04 PM]



Receipt date: 0'?/1?’,/2014 'i32729?7 ~ GAL‘: 3573
Sheet 1 of 1

Substitute Disclosure Fcrm U_S. Department 01 Commerce Attorney Docket No. Application No.

Patent and Trademark Office 29'}-'12_0.002003 13{r272jg';.-7

Information Disclosure Statement APP“°~'="“ _
by Applicant Susan Walvius et al.

  (Use several sheets if necessary) Filing Data Group Art Unit

37 CFR 193 1; October 13,. 20]] 3673

U.S. Patent Documents

Initial ID Number Date Palentee Class Subclass |fAroriate 
Forei n Patent Documents or Published Fcrei n Patent A lications

Examiner Publication Country or Translation
Initial ID Number Date Patent Office Class Subclass Yes No
 

Examiner

Chinese Offi-::e Action with English translation from corresponding Chinese Application No.

2009301-47643.6 issued May 17', 2013 (35 pages).
Long, Hairu, “Knitting Technology", English translation included. China Textile & Apparel Press,
1“ Edition, 2: es 12-13, June 2008 9 .

Response to Office Action dated May 27', 2013 in Canadian Application No. 2738653, filed with the
()I‘I'1t:e on June 1?, 2013 [20 a es).

Response to Chinese Ollice Action with English translat ion From Chinese Application No.
2009801-=l‘.r'643.6 issued Ma 17. 2013, tiled S- tcrnbcr 1, 2013 7 aacs .

Chinese Office Action with English translation from Chinese Application 200980 l4?6-43.6 issued
December 6,2013 (10 a es).

 

Examiner Signature Date Considered
tltiichnias Polite.-’ 03.’2B!'20'i 4

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.

Substitute Disciosure Form

ALI. REFERENCES CC3NSID%® EXCEPT WI-EEFIE l.ii\IED THROUGH. ;"N.P.;‘



Applicationfcontrol No. AppIicant(s)IPatent Under
Reexamination

Search NOIQS 13272977 WALVIUS ET AL.

NICHOLAS POLITO

CPC- SEARCHED

     

  
 Examiner

Examiner

US CLASSIFICATION SEARCHED

Examiner

432 - 434, 486, 495, 497, 499 - 502 12f21f2011

Above Search Updated 5f22H2D12 NP
Above Search Udated ‘#932013 NP

‘Above Search Udated {#2812014

 
SEARCH NOTES

Search Notes Date Examiner

EAST Search History Attached t2i2tJ2D11 NP
EAST Search Histor Attached 5!22f2012 NP

EAST Search Hislor Attached 7!9f2013

EAST Search History Attached 3f28f2U14

INTERFERENCE SEARCH

US Class! US Subclass! CPC GroupCPC S mbol

 
INICHOLAS POLITOI

Primary Examiner.Art Unit 3673

 

US. Patent and Trademark Otfice Parl at Paper No. 2014032?



Allomey Dockei N0.: 39713-0003003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Susan Walvius etal. ArtUnit : 3673

Serial No. : 13f272,977' Examiner : Nicholas F.Polito

Filed : October13,20l1 Conf.No. : 4915

Title : FABRIC SYSTEM

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

REPLY TO ACTION OF JULY 17 2013 

000504



Applicant : Susan Walvius el al. Allorney’s Docket Nu.: 29?l2-(l[)()2[)tJ3
Serial No. : l3f2'r'2,9'r'7

Filed : October l3. 2011

Page : 2ol‘l3

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

1-13. (Cancelled)

l4. (Currently Amended) A bed sheet comprising

a @ fabric of comprising a man-made fiber,. . . .. 1 . 1 -
*- v

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 least 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 firstém fabric portion; and

a second ei+eular—k-u+i-tied fabric portion;

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

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

the first and second fabric portions being discrete andjoincd 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 ofclaim 17, wherein at least one of the fabric

characteristics comprises moisture management.

19. (Previously Presented) The bed sheet ofclaim M in which the fabric is knit ofthe

man-made fiber.

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

at least 1? gauges.

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

knit.

22. (Currently Amended) The bed sheet of claim 14 being that is sufficicntly stretchable

to fit either a baby crib and an adult bed.

23. (Previously Presented) The bed sheet ofclairn l4 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 or E a standard adult bed.

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

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

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

27. (Currently Amended) The bed sheet of claim 14 comprising a—p-u-l-l—t-i-e an element

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

characteristics comprises UV protection.

29. (Currently Amended) The bed sheet of claim l7, wherein at least one ofthe fabric

characteristics comprises an anti-microbial characteristic fabric.

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

characteristics is comprises thermo-regulation.

3 1. (Currently Amended) The bed sheet of claim 17, wherein at least 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 ma'ori of an individual bod rests when the bed sheet is on a

E

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

including a high performance man-made fiber,

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

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

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

inch circumference.

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

35. (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 ofclaim 33 in which the fabric comprises

polyurethanepolyurea copolymer fiber.

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

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

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

of the polyurethanepolyurea eopolymer fiber.

38. (Withdrawn) A bed covered by a bed sheet comprising a fabric ofa 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 ofclaim 38 wherein the bed sheet is at least 90 inches wide.

4], (Currently Amended) A bed sheet comprising

a circularly knit fabric$ comprising a man-made fiber,

the fabric having a gauge of at least 1? 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 wieking characteristics than a cotton fabric.

42. (New) The bed sheet of claim 41, comprising piping.

000508



Applicant : Susan Walvius el al. Allorney’s Docket Nu.: 29?l’.1-(l[)()2[)(J3
Serial No. : l3f2'r'2,9'r'7

Filed : October l3. 2011

Page : fiol‘ I3

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

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

polyurcthancpolyurca copolymcr fiber.

48. (New) The bed sheet of claim 47 in which the polyurethanepolyurea copolymer fiber

is included in the fabric in a proportion such that, ifcircularly 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 ?2.5 inch circumference without losing integrity of the

polyurethanepolyurea copolymer fiber.

5]. (New) The bed sheet ofclaim I4 in which the Fabric has a width of greater than 72.5

inches.

000509



Applicant : Susan Walvius el al. Alto-rney’s Docket No.: 29?l’.1-(l[)()2[)(J3
ScrialNo. : l3f2'r'2,9'r'7

Filed : October l3. 2011

Page : 7' of I3

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 ofa full

size bed.

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

6]. (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 1? gauges or higher,
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the polyurethancpolyurca 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 eopolymer

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 wieking characteristics than a cotton

fabric.

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

size bed.

64. (New) The bed sheet of claim 61 in which the first fabric area 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 ofa queen

size bed.

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

size bed.

67. (New) The bed sheet of claim 61 in which the first fabric area at least ?'2.5 inches

wide.

68. (New) The bed sheet of claim 61 that is at least ?2.5 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 ofa standard

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

73. (New) The bed sheet of’ claim 61 having dimensions of approximately I02 inches in

length and approximately 91 inches in width.

74. (New) The bed sheet of claim 61 comprising an element that can be einehed 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 l4 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 prc-AIA 35 U.S.C. 103(a) as

allegedly being unpatentable over Brooks et al. (US. Patent No. 6,883,193) in view of Taniguchi

et al. (U.S. Pub. No. 20030132754"). 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

21 12.01, 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 prinza jilcie case of either anticipation or obviousness has been established.” A

rejection ofthis kind requires the Office to show “a sound basis for believing that the products of

the applicant and the prior art are the samc.”1r: re Spade, 911 F.2d 705, 709, 15 USPQ2d 1655,

M558 (Fed. Cir. 1990). The applicant respectfully points out that the office action does not appear

to set forth a sound basis for believing that the products ofthe claims and the prior art are 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 ofthe sound basis for the rejection citing MPEP 2] 12.01.

The examiner also cited MPEP 2112.01 in the rejections of claims 23, 24, 28, 29, 30, 31,

32. Ifthe rejection ofthose claims is maintained, the application respectfully requests a similar

showing ofthc 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 least 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 Oflicial

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, (I3) made

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

reasons for patentability of those claims and other claims, or (c) 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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Please 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. Gerratanaf
Frank L. Gerratana

Reg. No. 62,653
Customer Number 26161

Fish & Richardson P.C.

Telephone: (617) 542-5070

Facsimile: (877) 769-7945

23 ] 34l69.doc
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Attorney Docket No; 297" 1 2-0111120113

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Susan Walvius et a1. ArtUnit : 3673

Serial No. : 131272.97? Examiner : Nicholas F.Polito

Filed : Oetober13,20l1 Conf.No. : 4915

Title : 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. ‘H.136

Please extend the period for response to the action dated July 1?, 2013, for three months

to and including January 17, 2014.

The fees in the amount of$ l 400 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: January 17, 2014 i’Franlc L. Gerratanaf
Frank L. Gerratana

Reg. No. 62,653
Customer Number 2616]

Fish & Richardson P.C.

Telephone: (617) 542-5070

Facsimile: (87?) 769-7945

23- |50F‘.29.doc
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Attorney Docket No; 297" l 2-0[l[]20[l3

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Susan Walvius etal. Art Unit : 3673

Serial No. : 13272.97? Examiner : Nicholas F.Polito

Filed : October13,20l1 Conf.No. : 4915

Title : FABRIC SYSTEM

MAIL STOP AMENDMENT

Commissioner for Patents

PO. 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‘Al|owanee. The Fees in the amount oF$l 80 in payment ofthe

late submission fee of 3? CFR §l . l?(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: January 17, 2014 Frank L. Gerratanaf
Frank L. Gerratana

Reg. No. 62.653
Customer Number 26161

Fish & Richardson P.C.

Telephone: (617) 542-5070

Facsimile: (877)769-7945

23ISOH31_dm:
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by Applicant Susan Walvius et al.

  (Use several sheets if necessary) Filing Data Group Art Unit

37 CFR 193 [3 October 13,. 20]] 3673

U.S. Patent Documents

Initial ID Number Date Palentee Class Subclass |fAroriale 
Forei n Patent Documents or Published Forei n Patent A lications

Examiner Publication Country or Translation
Initial ID Number Date Patent Office Class Subclass Yes No
 

Examiner

Initial

Chinese Ot't'1-::e Action with English translation from corresponding Chinese Application No.

2009301476436 issued May 17', 2013 (35 pages).
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1“ Edition, a es 12-13, June 2008 9 .
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Application No. Appl icantts)

13l'272,97'7 WALVIUS ET AL,

Applicant-initiated interview Summary Examiner Art Unit

Nicholas Polito 3673 
All participants (applicant. app|icant’s representative. PTO personnel):

(1) Nicholas Polito. (3) ,

(2) . (4):.

Date of Interview: 21 October 20t3.

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

Exhibit shown or demonstration conducted: El Yes E No.

If Yes, brief description:

Issues Discussed [I101 [I112 [I102 D103 l:|Others
[For each of the cheisked I1-mtfles) :1l1uvi:, please r.lesL'ril'i-i: below the issue and detailed :li:sL'ripl'tnn of the discussitin)

Clairn{s) discussed: g.

Identification of prior art discussed: Brooks or al.

Substance of Interview
{T-or each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification ofa
nefensnce or a portion thereof, claim interpretation. proposed amendments, arguments ofany applied references etc...)

Agglicant called to discuss the Office Action mailed 7/1?/2013. Examiner exglained that since the grlor art uses the
same material as licant's it would ertorm s.-‘milarl . llcant su ested addin "man—made liber included in the

fabric in a grogortion wliicli". Examiner suggested “a gone! over 72.5 inches wide comprising a fabric. .,". Aggiicanf to

file a resgonse.

Applicant recordatto-II instructions: The formal written reply to the last Office action must include the substance oi the interview. (See MPEP
section ?t 3.04). If a reply to the last Office action has already been tiled, applicant is given a non -extendable period ol the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance ol the
interview

Examiner recerdati-on instructions: Examiners must summarize the substance of any interview ol record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP ?13.D4 for complete and proper record-atiori including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentabilitv and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

|:I Attachment

inlicholas F'olitoi

Examiner, Art Unit 3673

US Patent and Trademark Oflice

PTOL-413 [Flev 8.l11l20tO} Interview Summary Paper No. 20131021
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure lMPEP], Section ?13.lJ-t, Substance of Interview Must be Made of Record
A complete written statement as to the substance ol any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 3? Code of Federal Regulations (CFHJ § 1.133 Interviews
Paragraph {bl

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be tiled by the applicant. An interview does not remove the necessity lor reply to Otlioe action as specified in §§ 1.1 ‘I ‘I. 1 . ‘I 35. (35 U SC. 132‘;

3?‘ CFR §t .2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Olfice 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 F’Ett9l"it ‘c'll'Id Trademark Office cannot D9 based exclusively on the written record in the Office it that record l$ 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. It is the examiners 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 l5 otherwise provided for llt Section 312.01 of the MEtl1LlEtl of F’-':'l.tQl1t Examining Procedure, or pointing
out typographical enters 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 Fonn 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 Fonn is given to the applicant {or attorney or agent) at tile
conclusion of the interview. In the case of a telephone or videoconference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional correspondence fron1 the examiner is not likely before an allowance or if other
circumstances dictate, the Fonn should be mailed promptly after the interview rather than with the next official communication.

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

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

—An identification of the specific prior art discussed
— An indication whether an agreement was reached and it 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 (ii Fomt 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 D9 noted, however, that the Interview Summary Form Will not normally be considered at complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all ofthe 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 Fonn 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 rtct
required. The identification of the arguments is sufficient if the general nature or thmst of the principal arguments made to the
examiner can be understood in the context of tl1e 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
?) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Fonn 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 examiners 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 examiners initials.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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.S.C. 11 1

lfa new application is being filed and the application includes the necessary components for a filing date [see 37 CFR

1.53(bl-{cl} and MPEP 506). a Filing Receipt (37 CFR 1.54} will be issued in clue 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

lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT.*'DO;'EOl'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

Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 1 1 and MPEP 1 310}, a Notification of the International Application Number
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Application No. Applicanlisj
131272.977 WALVIUS ET AL.

Office Action Summary Examine, an uni; A|A{First Inventor to Fuel

Nichoias Polito 3573 :l‘;‘“°
- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD EOR REPLY IS SET TO EXPIRE _§ MONTH(3j OR THIRTY (30) DAYS,
WHICHEVEFI IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Eidensions of time may be available under me provisions of 37 CFR 1 135-{a]. In no event. however. may a reply be timely filed

after SIX (ES) MONTHS from the mailing date of this communication.
— If NO period for reply is specified above. the maximum Statutory period will apply and will expire SIX [6] MONTHS from 1l'ie mailing date of this communication.
- Failure to reply within the set or extended period for reply will. by statule. cause the application to become ABANDONED l35 LJ.S.C.<§13l3‘l-

Anv replv received by the Office later than Ihree months after the mailing date of this communication. even if timely filed. may reduce any
earned patent term adjustment. See 3? CFH 130*-I-[l:J‘p.

Status

1)[Z Responsive to communication(s) filed on 30 November 2012.

El A declaration(s}iaffidavit(s) under 37 CFH 1.13D(b) wasfwere filed on

2a)|:| This action is FINAL. 2b)E This action is non-final.

8)I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on

Z; the restriction requirement and election have been incorporated into this action.

4}|:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11,453 0.G. 213.

Disposition of Claims

5)[Z Claim(s) E isiare pending in the application.

5a} Of the above claim(s} it isiare withdrawn from consideration.

B)I:I Claim(s) isiare allowed.

THE Claim(s) 14-3? arid4t isiare rejected.

Bil] CIaim( israre objected to.

9)I:I Claims) are subject to restriction andfor election requirement.

" If any claims have been determined allowable. you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

htt :r'rwww.us to. ovi atentsiinit events! h.‘index.'s or send an inquiry to i-‘i’-’!-riieediaaclt{®tisgto.gov.

Slj

Application Papers

10)|:] The specification is objected to by the Examiner.

11)I:] The drawingtsj filed on_ isiare: a)I:I accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawingifsj be held in abeyance. See 37 CFR 1.85{a).

Replacement drawing sheet-{s} including the correction is required if the drawingisi is objected to. See 3? CFFi 1.121 (d).

Priority under 35 U.S.C. § 119

12)I:] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

ajI:] All bj|:| Some * c)I:l None of the:

1.l:l Certified copies of the priority documents have been received.

2.[:I Certified copies of the priority documents have been received in Application No. .

3.l:| Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Fiule 17.2(a)i.

* See the attached detailed Office action for a list of the certified copies not received.

Attachmenl(s)

1) E Notice of References Cited (PTO-392) 3]. D jnjgmigw summary {pTo-4-13)
_ ‘ Paper Notsjrililail Date.j

2) E Information Disclosure Statementisj (PTOiSBiD3j 4 El Om _
Paper Noisjiliiiail Date . I 9''j

L|.S Patent and Trademark Office

PTOIL-325 {Fletch 05-13] OHICB ACEIOI1 Part of Paper ND..iMaiI Date 20130708



Applicationlcontrol Number: 13/272,977 Page 2

Art Unit: 3673

DETAILED ACTION

Claim Rejections - 35 USC § 103

1. The following is a quotation of pre-AIA 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—A|A 35 U.S.C. 103(a)

as being unpatentable over Brooks et al. (US. Patent No. 6,883,193) in view of

Taniguchi et al. [U.S. Pub. No. 200520132754).

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 8. 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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Art Unit: 3673

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).

1?. 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. Taniguohi et al. teaches in paragraphs 21, 22 and 35 a bed sheet having been

circularly knit at 17 gauges or higher. In view of Taniguohi 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 1?’ gauges or higher, as in Taniguohi 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.
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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-AIA 35 U.S.C. 103(a) as being

unpatentable over Stewart [U.S. Patent No. ?,240,383] in view of Taniguchi et al. (U.S.

Pub. No. 200543132754).

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. ln re Ffose, 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 Notice 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

Floss, 105 USPQ 237' (CCPA1955).

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 8: MPEP 2112.01).

Stewart does not teach the fabric having been knit at 1? 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. in re Fiose, 105 USPQ

237 (CCPA 1955).

Double Parenting

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 claimlsl

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 USPO 645 (Fed. Cir. 1985); in re Van Ornurn,
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686 F.2d 937, 214 USPQ 761 (CCPA 1982); in re l/ogel, 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 http:ffwww.uspto.govfformsi. The filing date of the application will

determine what form should be used. A web-based eTermina| 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 eTermina| Disclaimers, refer to

httpzlfwww.uspto.gov/patentslprocesslfile/efs/guidance/eTD-info-I.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.

12f569,659 and claims 1-19 of US. 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. Applicants 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

applicants disclosure:

a. Agarwall (U.S. Patent No. 8,1?1,581)

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

0. Link et al. (U.S. Pub. No. 200?r0283493)

d. Ellis et al. (U.S. Patent No. 7,178,419)

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 (57'1)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 examiners

supervisor, Peter Cuomo can be reached on (571) 2'r'2-6856. 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:/fpair-direct.usptogov. Should

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

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

USPTO Customer Service Representative or access to the automated information

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

fNicho|as Politof

Examiner, Art Unit 3673

7f9i’201 3
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention 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 problems in the United States are remark-
ably widespread, affecting roughly th ree out offour Am er-

ican adults. according to research by the National Sleep
Foundation (NSF). Consequently, a great deal of atten-
tion has been paid tothe 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 75

degrees Fahrenheit and below 54 degrees Will IZli$l'|.lDt

sleep." with 65 degrees beingthe idealsleep 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 inhibited 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 cocl

sleep environment and accommodating the body's nat-
ural tendency to cool itself at night should be atop priority

for individuals interested in optimizing their sleep quality.
Performance fabrics crafted into bedding applications

would be uniquely capable of promoting cool, comforta-
ble — and therefore better — sleep, as these advanced
fabrics maximize breathability and heat transfer. Per-

formanoe 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, thermo-regulation, and windfwater 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.

[0003] An additional problem with bedding, notjustwith
marine and recreational vehicles, is the sticky. wetfeeling

that can O¢¢|.ll‘ when the bedding sheets are wet due '20
body sweat, environmental moisture, or other bodily flu-

ids. in particular. when bedding is used during hotweath—
er, or is continuously used for along 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 ‘I02 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 4.648.185, 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—Iike 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-
Iike 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

chemicaIly—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 Coo|maxQ high moisture evaporation
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fabric having one or more insulating panels ofThermaxB

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

garment for skin contact at selected areas of the body
where muscle protection is desired. However, this 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.
[D01 3] Circular knitting is typically used for athletic ap-
parel. The process includes circularly knitting yarns into

fabrics. Circular knitting is a form Elf 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 circularfabric
emerges from the knitting needles in a tubular form
through the center of the cylinder. This process is de-
scribed in United States F’atent?.11T,695. However. the

machinery presently available for this method of manu-

facture can only produce a fabric with a maximum width

of approximately 90 inches. Therefore, this process has
not been known to manufacture sheets, since sheets can

have dimensions of 91 inches by 102 inches or greater.
[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. ca n-
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, in orderto produce
a fabric of the proper width for bedding applications, a
circular knit machine of at least 43 inches in diameter

would be necessary. Manufacturing limitations therefore

precludethe construction of performa nce fa brics 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] What is needed, therefore, is a bedding system

that utilizes performancefabrics and their beneficial prop-
erties. the design ofwhich acknowledges and addresses
limitations in the manufacture of these fabrics. It is to

$|.lC|'l a system that the present invention i5 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 produce wider fabrics,
this method will not provide a fabric with the tactile qual-

ities required. nor provide a fabric with omr-i—directionaI
stretch.

[0019] In an exemplary embodiment. the present in-
vention is a method of making afinishedfabric 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 Ieasttwo discrete per-

formancefabric portions. Joining the at least two discrete

performance fabric portions to form the finished fabric
can com prise stitching at least two discrete performance
fabric portions together to form the finished fa bric.
[0020] The at least two discrete performance fabric

portions can have different fabric characteristics. Fabric
characteristics as used herein include, among other

things, moisture management, UV protection, anti-micro-

bial. therrnc-—reguIation, wind resistance and water resist-
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 compared to tra-
ditional cotton bedding.

[0023] Conventionalfitted sheets can bunch and slide
on standard mattress sizes. Furthermore, if the fitted bed

sheets do not fit property, 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. It is 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
"e|astane." The most famous brand name associated

with spandex is Lycra. a trademark of lnvista.

[0026] The present high gauge circular knit fabric offers

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 tWCl different SIZE mattresses. F0l' exam-
ple. the fullfitted 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 environmentthan 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 warmfcool-to-touch thermal trans-

port capabilities.
[0029] Across all tests. the present performance fab-

rics in bedding outperformed 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 NCSU
testing indicates that. on average. performance bedding

Clfthé present il'W'I.“.l'ItiC!l’1 01'f$l‘$ improved I'I$'€ltIl“-ElI"I$fE.'l‘ 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 heat and breathing
better than cotton. Testing has demonstrated that per-

formance 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 tl'IE.'l‘l"I“IEl| 0Ot‘l"‘If¢l't. Il'l aCIClitl0l“l ID wicking l‘I"lI3i$t|.ll'-E
away from the skin through capillary action. the perform-
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ance fabric's advanced breathability further enables heat

and moisture transfer through evaporative cooling. As a
result. the user is kept cooler, drier and more comfortable
than with cotton.

[0032] The present performance bedding holds a dis-
tinct advantage over cotton in enabling. accommodating
and maintaining optimum thermal conditions for sleep,

which in turn can lead tofaster sleep initiation and deeper.

more restorative sleep.
[0033] These and other objects, features and advan-

tages ofthe present invention will become 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-

IMENT5

[0035] Although preferred embodiments of the inven-
tion are explained in detail. it is to be understood that

Othél‘ embodiments are contemplated. Accordingly. it IS

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.

[0036] It must also be noted that. as used in the spec-
ification and the appended claims. the singularforms "a."

"an" and "the" include plural referents unless the context
clearly dictates othenvise. For example. reference to a
sheetor 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. in describing the preferred embodiments.

terminology will be resorted to for the sake of clarity. It is
intended thateach term contemplates its broadest mean-
ing as understood by those skilled in the art and includes

all t$¢I'“Il'IlCEII equivalents WI“li¢I'1 operate li"l El 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 andlor to
"about" or "approximately" another particular value.

When such a range is expressed. another embodiment
includes from the one particular value andfor 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,
it is also to be understood thatthe mention ofone 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 performance fabric, which
can include, for exam pie, varying amountsofoneor 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. Ely using performance fEIlJl‘|¢$. the sheet has elas-

tic properties that allow stretching in thedirections shown
as 30. in add ition. 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-
directionai 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 tojoin 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 |'.5CIl‘ti0l"l$. O-I‘ different ¢0|0l'(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 a fitted sheet, the sheet can include 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 tl’Il$ embodiment. stitching 14 i3 shown 34 inches fl'DlT‘l
an interior edge 18 of a main portion 16 and another stitch

14 at edge 20 ofthe 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 around the edge of the
fitted sheet as shown by 26.

[0lJ4?] Stitching used for securing the portions of the
sheettogether can include that shown as 283. In another

embodiment, the stitching used for securing the portion

of fabric together is shown as 28b.
[0043] 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

fEllJl‘|C-S for generating performance zones ii‘! the sheet.

For example. 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
35 may have thermal properties such as increased cool-

ing since this area is generally where the individual's
head lies. In an exemplary embodiment. the pillow covers

of pillows used by the individual also have differing prop-
erties from the remainder of the sheet, e.g., thermal prop-
erties.

[0049] The present invention encompasses the con-
struction of bedding materials thathave 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 forfabricating 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. l"l0l'l'l'lEl| sheet panels are 102 X 91 inches. Tl‘Ii$
presents problems when manufacturing sheets from per-



9 EP2601 866 A1 10

formance fabrics.

[0050] Additionally, special stitching techniques must
be used given the thread density of the fabric. Using this

special stitching. panels are sewn together to produce
bedding or a sheet that is the proper size for standard
bed sheets. Because discrete portionslpanels 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
DOElt$.

[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 outerwear.

[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] A top width in the 90-inch range is currently pos-

sibie using a ¢il‘C|.l|Ell‘ knit fabric formed Of‘! a 35-33-ll"lCl'I

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 60-55 inch finished width.

[0054] A major limitation in finished width is not strictly

a knitting concern but also concerns finishing. With per-
formance fabric. ittendsto sag in the 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 (eg. 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 laboratory testing) and stretchability.
[0056] Numerous characteristics and advantages

have been setforth in the foregoing description. together
with details of structure and function. While the invention

has been disclosed in several forms. it will be apparent
to those skilled in the art that many modifications, 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

33 they fail Wlthlh 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 leasttwo 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 leasttwo discrete performance fabric por-

tions comprises circuiar 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 223.6
cm (90 Inch) wide comprising: circular knitting at

least two discrete performance fabric portions; and
stitching at leasttwo 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,

3. The method according I0 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 (90 Inch) wide from performance fabric compris-
ing:

circular knitting at least two discrete perform-
ance fabric portions:
stitching at Ieasttwo discrete performance fabric

portions together; and

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

10. The method according to embodiment 9. further

comprising providing piping to the finished bed
sheet.

1 1 . The method acoordingto embodiment 9, wherein

the at least two discrete performance fabric portions
have different fabric characteristics.

12. The method according toembodiment 11 _where-

in fabric characteristics are selected from the group
consisting of moisture management, UV protection,

anti-microbial. thermo-regulation, wind resistance
and water resistance.

13. Afinished fabric at least 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.

1?. 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 223.6 cm (90 Inch) wide com-

prising:
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'10.

11.

'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-

Ofld performance fEbi‘i¢$ l'l6lV¢ different fEbi‘i¢ 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-
arise.

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 po-rtions, ; and

stitching at least twod iscrete performance fabric
portions together to form the bed sheet;

wherein the performance fabric portions are knit
at a gauge of at least 1? gauges.

The method according 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 at least
two discrete performance fabric portions have differ-
ent fabric characteristics.

The method according to claim 11, wherein fabric

¢l'lEIl"El¢tEf‘|$ti¢.'3$ are selected fl“ClI‘l‘I the QFOLIFI IDC‘ll"I$|St‘-
ing of moisture management. UV protection, anti-
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microbial, thermo-regulation. wind resistance and
water resistance.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to a bed

sheet constructed of high gauge circular knitted fabrics

thataccommodates 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] Sleep problems in the United States are remark-

ably widespread. affecting roughly th ree out of four Am er-
ican adults. according to research by the National Sleep

Foundation (NSF). Consequently. a great deal of atten-
tion has been paid tothe 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—to4:lay performance. but

also "the overall quality of our iives," 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
(‘F5 degrees Fahrenheit) and below 120 (54 degrees)

will disrupt sleep." with ‘IBC (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 inhibited 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 quality.
Performance fabrics crafted into bedding applications

would be uniquely capable of promoting cool, comforta-
ble — and therefore better — sleep. as these advanced
fabrics maximize breathability and heat transfer. Per-

formance f&lbl"i¢$ are made for El variety Of end—use GD-
plications. and can provide multiple functional qualities.
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such as moisture management, UV protection. anti-mi-

crobial, thermo-regulation. and windfwater 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.

[0003] An additional problem with bedding. notjustwith
marine and recreational vehicles. is the sticky. wetfeeling

that can O¢¢|.ll‘ when the bedding sheets are wet due '20
body sweat. environmental moisture. or other bodily flu-

ids. in particular. when bedding is used during hotweath—
er. or is continuously used for along 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 cm (90 inches) wide. given present

manufacturing and technical limitations, along with the
inability ofaiternate manufacturing processes to produce

afabric 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 3 QCIOCI 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—iike 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
chemicaIiy—based.
[0012] In the athletic apparel industry. moisture wick-

ing fabric has been used 110 ¢Ol‘l$tl‘|.l¢t athletic apparel.
For example. United States Patent 5,636,380 discloses



3 EP 2 344 691 B1 4

a base fabric of Coo|maxQ high moisture evaporation

fabric having one or more insulating panels ofThermaxB
or ThermastatQ hollow core fiber fabric having moisture

wicking capability and applied to the inner side -of the
garment for skin contact at selected areas of the body
where muscle protection is desired. However, this 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.
[D01 3] A fitted bed sheet formed from a circular kaitted
fabric is disclosed in US 5?55 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 PatentT.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.

[D01 5] 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 |<l'IOWl"i 35 warp knitting. E

[0016] process capable of producing finished fabrics
in the widths requiredfor bedding. This method. 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 orderto produce
a fabricof the pro perwidth for a large bed sheet, a circular

knit machine of at least 122 cm (43 inches) in diameter
would be necessary. Manufacturing limitations therefore
precludethe construction ofa 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 ofjoined 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 ofthe 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 present claim 1. and a method for manufacturing a bed

sheet El¢CCll‘dir‘iQ t0 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 perform ance fa b-
rics can have differentfabric characteristics. Fabric char-

acteristics as used herein include. among other things.
moisture management, UV protection, anti-microbial.
thermc—reguIation. 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

presentbedsheetstretchtofitand offersuperiorrecovery
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 El betterfltthan 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.

[D026] Spandex - or elastane - is a synthetic fiber

known forits exceptional elasticity. it is stronger and more
durable than rubber. its major non-synthetic competitor.

it is a polyurethane-polyurea copolymer thatwas invent-
ed by DuPont. "Spandex" is a generic name. and an an-

agram ofthe word "expands." "Spandex" is the preferred
name in North America; elsewhere it is referred to as
"eIastane." The most famous brand name associated

with spandex is Lycra. a trademark of lnvista_
[0027] The present bed sheet comprising gauge circu-

Iar knitfabric offers durability in reduced pilling and pulling
when compared to other knit technologies. and offer re-
duced wrinkles and enhanced color steadfastness

[0028] In a 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 EIISCI fit Ell‘! XL tWil"I. 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
environ mentthan 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.-’coo|-to-touch thermal transport capabil-
ities.

[D030] Across all tests. the perform ancefabrics in bed-
ding outperformed cotton. demonstrating the perform-

ance fab-l‘l¢'$ superiority il'i 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 ofthe present invention
offers improved heat tra nsfer 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 outof 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 ootton - up
to 50% better. giving a strong advantage in terms of ven-
tilation and heat and moisture transfer.

[0032] The performance advantage over ootton holds
true for simulated dry and wet skin conditions. confirming
that certain bed sheets are better suited than ootton at

managing moisture (e.g.. sweat) to maintain thermal

¢OlTlfDl"E. |l"l addition 110 wlcklng moisture away fl“0l'l‘l the

skin through capillary action. the bed sheets 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 embodiment of

the present invention.

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

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0036] Although preferred embodiments of the inven-
tion are explained in detail. it is to be understood that

other embodiments are contemplated. Accordingly. it i$
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 singularforms "a,"

"an" and "the" include plural referents unless the context
clearly dictates othenvise. 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. in describing the preferred embodiments,

terminology 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 '20 El¢¢Ol'T'lD|i$i‘l at similar purpose.

[0039] Ranges may be expressed herein as from
"about" or "approximately" one particular value andfor to

"about" or "approximately" another particular value,
When such a range is expressed. another embodiment
includes from the one particular value andior 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 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.
it is also to be understood that the mention of one or more

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

pcnents 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. thefab-

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. Ely using perform-
ance fabrics. the sheet has elastic properties that allow

stretching in the directions shown as 30. In addition. by
using circular-kn it performance fa bric. the resulting bed-

ding retains an exceptionally fine tactile quality critical for
providing maximum levels of enhanced comfort.
[0043] Circular knitting, is less expensive, as it requires
less set—up time. Circular knitting also provides greater
multidirectional stretch.

[0044] In order to 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 tojoin 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 embodi-
ment, the stitching is 16 stitches per inch. Piping 11 can
be included at one end ofthe sheet and can be the same
or a different color as the sheet fabric.

[0045] For a fitted bed sheet. the sheet can Include an

elastic portion surrounding the edge of the fitted sheet to
better keep the fitted sheet in place when placed on a

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

mattressor other sleeping surface to better hold thefitted
sheet in place.

[0045] Referring to Fig. 2, a bed sheet is shown having
dimensions of 231 cm (91 inched wide and 259 cm (102

inches} in length. In this embodiment. stitching 14 is
shown 85 cm (34 inches) from an interior edge 13 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 sheet is 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 embodiment. pull ties 24
can be installed at various locations around the edge of

the fitted sheet in order IO 3-‘3$i$li lh maintaining the fitted
sheet secured to the sleeping surface. The pull tie can
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be cinched to increase tension around the edge of the

fitted sheet as shown by 26.
[0048] Stitching used for securing the portions of the

sheet together can include that shown as 23a. 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 34011 can have higher spandex DI‘ 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 portionslpanels are used if‘! 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 also 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.

[D052] 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 1?’ or more cylin-

der needles are contained in one inch. Circular knitting
machines of less than 1? gauges are referred to as low-

gauge circular knitting machines. The Iow—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 cm (90-inch) range is

currently possible using a circular knit fabric formed on

a 91-97 cm {36—3B—inch) diameter machine. although
higher levels of spandex in the performance fabric tend

to pull the width in. in just one example. on a 76 cm (30-
inch) diameter machine, the spandex can reduce an oth-
erwise 239 cm (9-4-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 slrictly

a knitting concern but also concerns finishing. With per-
formancefabric, ittendsto 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 cf handling the present perform-

ance fabric. This potential for difficulties would only be-
come compounded at the larger widths required for bed
sheets.

[0055] 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-resisb

ant and there are physical actions (e.g. capillary action)

at play. Further. the use of cotton comes atthe expense
of breathability and heat-transfer capabilities (as con-
firmed by laboratory testing) and stretchability.
[OID5?] Numerous characteristics and advantages

have been set fCIl‘tl‘I |l"l 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 223.6 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
t0 f0l‘T‘I"‘I the bed sheet;
characterized in that the first and second fab-
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10.

11.

12.

10

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 cf 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 at least twcd Iscrete performance fabric

portions together to form the bed sheet:
wherein the performance fabric portions are knit

at a gauge of at least 1.7 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 3, wherein the at least
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—regu|ation. wind resistance and
water reslsta nce.
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Patentanspriiche

1. Bettlaken mindesiens 228.5 cm (90 Inch) breit, um-
fass-end:

ein erstes Gewebe; und
ein zweites Gewebe;
wobei die ersten und zweiten Gewebe diskret

sind und aus Leistungsgewebe hergestellt sind.
welches Polyurethan-PoIyharnstoff-Copolyn
mer—Fasern beinhaltet:
wobei die ersten und zweiten Gewebe verbun-

den sind. urn ein Bettlaicen zu bilden;

dadurch gekennzeichnet, C1355 die ersten LlI"IlZ‘i
zweiten Gewebe rundgewirkt sind mit einer

Gauge Von mindestens 1? Gauge.

Bettlaken nach Anspruch1.aui3n=.-rdem Paspelierung
umfassend.

Bettlaken nach Ar‘-spruch 1, wobei die ersten und

zweiten Leistungsgewebe unterschiedliche Gewe-
bee-igenschaften haben.

Bettlaken nach Anspruch 1, wobei Gewebeeigem
sohaften ausgewéihlt sind aus einer Gruppe die aus
Feuchtigkeitsmanagement, UV Schutz. an1imikrobi-
ellerwirkung,Thermoregulation,Windbesténdigkeit

und Wasserbestéinciigl-(eit besteht.

Bettlaken nach einem der Anspriiche 1 bis 4, wobei

das Bettlaken Liberdurchschnittliohe Atmungsal-<tivi—
tét, K-':'>rperw§rmeh'ansport und Feuchtigkeitsmana-
gement verglichen mit herkommlichen E!aumwo||—
bettwaren bietet.

Bettlaken nach einem tier Anspriiche 1 bis 5. wobei
das Leistungsgewebe multidirektionale Ausdeh-

nungseigenschaften hat.

Elettlaken nach einem der Ansprijche ‘I bis 6. wobei
das Leistungsgewebe ein Einheitsformat-Bettlaicen

ermoglicht. um aI.1fMatratzen mit zwei unterschied-
lichen Groflen zu pass-en.

Verfahren zum Herstellen eines mindestens 228,6

cm -[90 Inch) breiten Bettlel-(ens, umfassend:

Rundwirken V011 rnindestens zwei diskreten Lei-

stungsgewebe-Teilen. wobei das Leistungsge-
webe Polyurethan-Polyharnstoff-Copolymer-
Fasern beinhaltet; und
Zusammennéhen VOI1 mindestens. zwei di5kre-

ten Leistungsgewebe—Tei|en. urn cias Bettlaken
zu bildeni

wobei die Leistungsgewebe-Teile mit einer

Gauge V"0l"I r‘l"I|r‘II1‘iE$t&l'I$ 17 Gauge gewirkt $|I“Id.
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9.

'10.

11.

'12.

Verfahren geméiii Anspruch 8. auflerdem umfas-

send Appretieren des Bettlakens durch Th-ermofixie-
ren.

Verfahren gem EH3 Anspruch B, waiter umfassend Er-
stellen Von Paspelierung an dem Eiettlaken.

Verfahren geméI'5Anspruch 8. wobei die mindestens

zwei Leistungsge-Nebe—Tei|e unterschiedliche Ge-
webeeigensohaften haben.

Verfahren geméfs Anspruch 11, wobei Gewebeei-
genschaflen ausgewéhlt sind aus einer Gruppe die

BUS Feuchtigkeitsrnanagernent. UV SCi'IL.ii.Z. antimi-
krobieller Wirkung. Thermoreg ulation. Wind bestéi n-

digkeit und Wasserbesténdigkeit bestehi.

Revandications

1. Drap de lit d’une largeur d‘au mains 228.6 cm (90

pc-ucesj, comprenant:

un premier tissu; et
un deuxiéme tissu;

dans Iequel Ie premieretledeuxiémetissussont
discrete et sont oonstitués de tissu de perfor-
mance oontenant des fibres de copolymére po-

Iyuréthane et polyurée;
dans Iequel Ie premier et le deuxieme tissue sont

assembles pourformer Ie drap de lit;

caractérisé en ce que le premier et le deuxiéme
tissue sont iricotés en rond é une jauge d'au
moins 1? jauges.

Drap de lit selon Ia revendicatlcan 1. comprenant en

outre du passepoil.

Drap de lit selon la revendication 1. -dans lequel Ie

premier et le deuxieme tissue de performance pre-

sentent des caractéristiques de tissu différentes.

Drap de lit selon la revendi-cation 3. dens. lequel les
caractéristiques des tissus sont sélectionné-es dans

le groupe compose de la gestion de |'humidité, Ia
protection UV, Ie oaractére anti—mioro-bien, la ther-

morégulation, la resistance eu vent et la résistance
ah I‘eau.

Drap the lit sel-on |'une quelconque des revendica-
tions 1 é 4. dans Iequel Ie drap de lit procure une

respirabilité. un transport de la chaleurcorporelle et
une gestion de |'humidité accrue par rapport au Iinge
de lit traditionnel en ooton.

Drap de lit selon |’une quelconque des revendica-

tiOi‘I$1 a 5. clans Iequel Ie t|£-SL1 C16 performance |}I‘é-
sente des propriétés d'étir-ement omnidirectior1ne|-
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Ies.

Drap the lit selon I'une queloonque des re-uendica—

ticns 1 £1 6, dans Iequel Ie tissu the performance per-
met d’adapt-er un drap de lit é taille unique éu des 5
matelas de différentes tailles.

Procédé de fabrication d'un drap de |itd'une large.-ur

d‘au mains 228.6 cm (90 pauses). dans lequel:
10

on triccte en rond au mc-ins deux pieces discré—
tes de tissu de performance, Ie tissu de perfor-
mance ccntenant des fibres de oopolymére po-

Iyuréthane at polyurée; at
on coud au moins deux piéces discrétes de tissu ‘F5

de performance rune $1 I‘autre pour former un
drap de lit,

dens lequel Ies pieces de tissu de performance
sent tricotées en rond :31 une jauge d'au mains

1? jauges. 2'0

Procédé 5-elon la revendication 8. comprenent en
outre Ia finition du drap de lit par thermofixage.

Prccédé 5-elon la revendicaticn 8. comprenant en 95
outre Ia réalisation de passepoil sur Ie drap de lit.

Procédé salon la revendication 8,dar1s lequel les au

moins deux piéces discrétes de tissu de performan-
ce présentent des caractéristiques de tissu di‘Fféren- 30
tens.

Procédé salon Ia revendication 11, dans Iequel on
séledicnne les caractérisliques des lissus dan5 le
groupe comprenant la gestion de |’humidité1 la pro- 35
tectlcnn UV. IE caractere antI—microble.-n. Ia I|'IE.'I‘r‘I"IDI‘é-

gulation. la résistance auvent et la résistance én l’eau.
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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.S.C. 11 1

lfa new application is being filed and the application includes the necessary components for a filing date [see 37 CFR
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