
UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT N0. : 9._IU9,309 32 page 1 on
APPLICATION NO. : ]3..’2729T4'

DATED : August 18, 2015

INVENTOR(S] : Susan Walvius and Michelle Marciniak

It is certified that elror appears in the abuve-identified patent and that said Lettels Patent is hereby corrected as shown below:

In the claims

Column 9, Line 23. In Claim 14, delete “breathability,” and insert --breathability--, therefor.

Signed and Sealed this

Fifth Day oflanuary, 2016

71/u;4.,cé».X/..d£__
Michelin: K. ].::I:
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BEDGEAR 1008

000001 IPR of US. Pat. No. 8,402,580



Allomt-:y's Dockel No.: 297112-[)(J(]20(}3

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Susan Walvius Art Unit ‘. 3673

Patent No. : 9,109,309 Examiner : Nicholas F. Polito

Issue Date : August 18, 2015 Conf. No. : 4915

Serial No. : l3£'2?'2,977

Filed October 13, 2011

Title : FABRIC S-YSTEM

Attention Certificate of Corrections Branch

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CERTIFICATE OF CORRECTION

Please issue a certificate of correction in accordance with the attached Form.

The error to be corrected was made in printing by the Patent and Trademark Officc, and

no fee is believed to be due.

Apply any other necessary charges or credits to Deposit Account 06- 1050, referencing

the above attorney docket number.

Respeetfiilly submitted,

Date: September 1 1, 2015 r‘Frank L. Gerratana!
Frank L. Gerratana

Reg. No. 62,653
Customer Number 26161

Fish & Richardson P.C.

Telephone: (617) 542-5070

Facsimile: (877) 769-7945

23-435F.">6E'..doc
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PTOISBJ44 £09-0?}
Approved for use through 03.l31a'2013. OMB 0651-0033

U_S. Patent and Trademark Office; US. DEPARTM ENT OF COM MERGE
Under the Pap-eniliork Reduction Act or 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

(Also Fonn PT-0-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE

CERT|F|CATE OF CORRECTION

Pi:-1ge1 of 1

PATENT no. ; g_10g_30g

APPLICATION NO.: 13,r272_977

|SSUE DATE I August 18. 2015

||WENT0RlSl I Susan Walvius and Michelle Marciniak

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent

is hereby corrected as shown below:

Column 9, Line 23, In Claim 14, delete ‘‘breathability,'‘ and insert -- breathability-, therefor.

MAILING ADDRESS OF SENDER (Please do not use customer number below):
Fish & Richardson P.C.

PO. Box 1022

Minneapolis, MN 55440-1022

This collection of irrfonnation is required by 3? CFR 1.322, 1.323. and 1.324. The infonnation is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 3? CFR 1.14. This oollection is estimated to take 1.0 hour to oornplete.
including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief lnlormation Oflioer, US. Patent and
Trademark Orfice. US. Department of Commerce. PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Attention Certificate of Corrections Branch. Commiesionerfor Patents. P.O. Box I-I50. Alexandria. VA 22313-1450.

ifyou need assistance in completing the form, can 1-800-PTO-9199 and selection optionz
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Electronic Acknowledgement Receipt

T

—

Title of Invention: Fabric System

I

Payment information:

File Listing:

Document Document Descfi flan File 5ize{Bytes),-‘
Number P Message Digest Part f.zip {if appl.)

Request for Certificate of Correction trans-cert.pdf
e.7‘l’l'|:If{|SbeJ1'9le? I-l-<ib9e3-l092fle51ln'.Ga-(I5

F15?

Warnings:

Information: (100004

 



Total Files Size (in bytes) 110351

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

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

1.53lb)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54}will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

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

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

U.5.C. 371 and other applicable requirements a Form PCT.-‘DO.-‘E01903 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 11 and MPEP 1 310}, a Notification of the International Application Number

and ofthe International Filing Date {Form PCT:‘RDl'105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
L'.\lI'l"]:'.L) STATES DEPA RTME NT OF C(J'l'«1.l'«1l:'.I{'CI-_'".United States Patent and Trademark Office
.-'u'lrIn:s-..- (.'ON-IMISH I(JNl".R FUR PA'I'F.N']'S

|’.0. Hm: I-1-St":
}\l(‘.‘€2I.I]d]liI,, \.r'i|'giui:L 32313-I450 www |is]11c>.gm

155“--'*4W-' **'*'°t~’“*¢‘r' ”°<-‘*“*—'W°-
l3}2i'2_9T:' 03:‘ I SIZIJIS 9109309 139712-000.1003 -1915

36161 TSDCI |.’.ITI39i'2|Jl5

FISH & RICHARDSON P.C. [BO]
PO. BOX 1022

MINNEAPOLIS, MN 5544-0~l022

ISSUE NOTIFICATION

The projected patent number and issue date a1'e specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day[s'}. Any patent to issue from the above-identified application will include

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site [http:ffpair.uspto. gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

APPI_.ICANT( 3) {Please scc PAIR WEB site http:I'i'pair.uspto.gov for additional applicants):

Susan Walvius. Chap-in, SC:
Michelle Marciniak. Irmo, SC;

The United States repnesents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelectUSA.oov.

IRJDB [Rev IOIOQJ

 



ALL REFEREHGES CONSlDERED EXCEPT WHERE LENED THROUGH. i'i‘t.P.!

Sheet l 011

Substitute Form PTO-1449 U_S_ Department 01 Commerce Attorney Docket No. Application No.

(Modified) Patent and Trademark Office 29712_0.002003 Unknown

Information Disclosure Statement APP“°9“‘ ,
by Applicant Susan Walvius et al.

(Use several sheets if necessary) Filing Date Group an Unit

Unknown Unknown

Filing Date
Subclass If A ro riate

05i’O7.*'O2 Thoinp-son

10306498 Rock et al.

 
Forei n Patent Documents or Published Forei n Patent - o o Iications

Examiner Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Class Subclass Yes M

]:'P 2 344 691 0?'r'20r'll '

JP 11309183 lli"09.-"99

6 WO2lll[)r"ll37[lH2 [J-'1i’ll1i'l[i WIPO

 
Other Documents include Author, Title, Date, and Place of Publication

Examiner Desig.
Initial ID Document

_!_ Voluntary Amendment from corresponding: Australian patent application no. 2009296195, filed
April 12, 2011 (I I pages).

3 International Prelimiitary Report on Patentability issued by the Korean Intellectual Property Ottiee
fi)r related PCT Patent Application No. PCTt'l.IS2009,='D58'i'l6 dated April 1', 2011 (6 pages}.

9 lnlemalional Search Report amt Written Opinion issued by the Korean Intellectual Properly Ollice
for related PCT Patent Application No. PCTr'US2009rDS8?l6 dated April 29. 2010.

Examiner Signature Date Considered

i'NicitctaS i’eiite.r' l2!'2‘w'2Uil

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

Substitute Disclosure Fomt {I-"TO—l4-49}
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fcc(s), to: E Mail Stop ISSUE FEE
Commissioner for Patents
P.0. Box 1450

Alexandria, Virginia 22313-1450
or Fax 1571!-273-2885

I.‘lSTRI.T('7TIt')Nl-'i: This form should be used for transmitting the ISSUE FEE and PI.lBLICATID.\l FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otltenvise in Block 1. by (a) specifying a new correspondence address: and-tor (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

C.'1l'RRF.'N'T'KIORRESNINUENCEADDREKQ I'Nott:: 1'5: Block I fcrrarryclrrmgc ofadrhess} Kttte; A ogflificate of can only be usgd R11’ domestic of the
Feetsl Transmittal. This certificate cannot be used for any other accompanying

26161 ‘I590 tTt‘rE]6."3fl1.< papers. Each additional paper. such as an assignment or formal drawing. must
have its own certificate of mailing or transmission.

1 - Certificate of Mailing or 'l‘ransmission

gIgI]B%§Ifg;§RD$0N Pl“ I hereby certify that this Feets) Transmittal is being deposited with the United
‘ ' ' States Postal Service with sufficicnt postage for first class mail in an envelope

MINNEAPOLIS, MN 55440-1032 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO ( STI 273 -2385. on the date indicated below.

tfleposimrs name}

 

 

(Signaturel

tDateI

APPLICATION NO. FILING DATE FIRST NAMED l'N\-'ENTOR ATTORNEY DOCKET NO. CIDNFIRMATION NO.

l3f2 72.977 l0r'I3.t201l Susan Walvius 29712-000200} 4915
TITLE OF Il\"\-’E.\I'I'IO.\l: FABRIC SYSTEM

APPLN. TYPE ENTITY STATUS ISSLTE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEELS) DUE DATE DUE

nonprovisioaal LARGE S960 S0 S950 10.306320] 5
E.XA_'\-lI.\lER ART UNIT CLASS—SL"BC‘LASS

l’OLI'l‘O. NICHOLAS F. 3673 005-49500!)

l. Change ofcorrespondence address or indication of "Fee Address" (37 2, For printing on the patent 110131 page, list
Cl-"R 1.363). _

I ] Ch f d add ( Ch [C d (l } the names of up to 3 registered patent attorneysange o correspon ence ress or ange o orrespon ence . . t,;Q1{_ -]t -11 r J , 1 1T_g]1_& R‘ j-mm ]_2|_C_
Address form Prorsnrtzz) attached. M “*3” " “H” w 3" ' 1° 9°"

“ H _ _ , N _' . , (2) the name of a single firm [having as a member a 2
[ ] FeefAddress Indication (or Fee Address lndrcatton form registered angina, or agem) and the nmles oi-up to
PTOJSE.-4?; Rev 03-02 or more recent) attached. Lse of a Customer 2 registemd patem morneys or agents“ “-110 mm]: is 3
Numher is req "-“Ed” listed no name will be printed.

3. ASSIGNF-.1"-. NAME AND RFSlDl'i.\lC.'F. DATA TO BE PRll\"lT-.D ON Tlll": PAT|'E.\lT (print or type)

PLEASE NOTE: Unless an assignee is identified below. no assignee data will appear on tl:re patent. If an assignee is identified below. the document has been filed for
recordation as set forth in 3'! CFR 3.l I. Completion of this form is NOT a substitute for filing an assignment.

ta) NAME OF ASSIGNEE tn) RESIDENCE: (CITY and STATE OR COLNTRY)
SHEEX. Inc. lrmo, SC

Please check the appropriate assignee category or categories (will not be printed on the patent): [ ] Individual [X] Corporation or other private group entity [ ] Government
43. The following t'ee[s) are submitted: =1-b. Payment of Fee-ts): (Please first reapply any previously paid issue fee shown above)

[X] Issue Fee [ ] A check in the amount of the fee(s} is enclosed.

[ ] Publication Fee (No small entity discount permitted} [ | Payment by credit card. Form PTO-2038 is attached.

[ ] Advance Order — it of Copies [X] The Director is hereby authorized to charge the required fee{s), or credit any overpayment, to
Deposit Account Number 06-1050

5. Change in Entity Status (from status indicated above)

[ 1 Appticam ccmfying mic,-0 entity Sm-_u5_ Sec 37 CFR L29 L: Absent :1 \-’flllI2l certttrcatron oi Micro Entity Status [see tonri l"l'Ot'Sl-la’ ISA and ISB), issue fee
payment in the micro entity amount will not be accepted at the rislr ofapplication abandonment.

[ J Applicant 5.55.31-ting small entity status, see 3‘: (‘FR 1,21 J: Ifthe application was previously under micro entity status, checking this box will be
taken to be a notification of loss of entitlement to rrricro entity status.

[ ] Appficant changjng to regular undtsgounted fee, status, Nt_)'l'E: Checking this box will be taken to be :1 notification of loss of entitlement to small or
micro entity status, as applicable.

The Director oflhe USl"llO is requested to apply the Issue Fee and Publication Fee tifany] or to re—apply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted fromanyonc other than the applicant; ii registered attorney or agent; or the arssignee or other party
in interest as shown by the records of the lfnited States Patent and Tradernarlt Oflice.

Authorized Signature :’Fran.k L. Gerratanaf Date July 9, 2015

Typed or printed name Frank L- GeTT3~li'|I13- Registration No. 52,653

234l29I}2.doc

000008



Electronic Patent Application Fee Transmittal

Application Number: 13272977

Filing Date: 13-Oct-2011

Title of Invention: Fabric System

First Named Inventor,-"Applicant: Name: Susan Walvius

Attorney Docket Number: 29712-0-002003

Filed as Large Entity

Filing Fees for Utility under 35 USC 111{a]I

Sub-Total in

Description U506)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appea Is-and-Interference:

Post-AlIowance-and-Post-Issuance:

Utility Appl Issue Fee
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Miscellane-nus:

Total in USD ($) 
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Electronic Acknowledgement Receipt

T

—

Title of Invention: Fabric System

I

Payment information:

Deposit Account 051050

Authorized User FISH 8: RICHARDS-ON P C

The Director of the USPTO is hereby authorized to charge indicated Fees and credit any overpayment as Follows: 



File Listing:

Document . . . File 5ize{Bytes);' Multi Pages

Number Document Descrllmon Flle Name Message Digest Part :'.zip {if appI.)

‘ _ 66404
Post Allowance Communication -

Incoming responsepdf -I-ecca?'Ja32cISJ‘eI1l'cb553c}e98SI1eeScI'3I -
dl ISL:

Issue Fee Payment {PTO-85B} tran5mitta|.pdf -1.1":-".rk1 l£I":‘au-I. 1 I II‘-.\=1d3‘.amfFII: 1491111 :16: 391 I I
29.7

Information:

30123 | I10
':neI$E(:e°‘.lecU|l5r_5d|tl3J'.i';uL:Ie2r'—IcIiiffd I .-‘(I

.-’|.‘9d$c

Warnings:

Information:

Total Files Size [in bytes)

Fee Worksheet {SE06} fee—inFo.pdf

  
 
 

 
 
 
 

 
 

 

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. 1 1 1

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

1.53{b1-id) and MPEP 506), a Filing Receipt (37 CFR 1.5-Illwill be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

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

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.-'D0:'EOI'9'O3 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

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1 810}, a Notification of the International Application Number

and of the International Filing Date {Form PCTIr‘RO.-"1051 will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Allomt-:y's Docket No.: 29?| 2-[)0(]20(13

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Susan Walvius Art Unit : 3673

Serial No. : 13/272,97? Examiner : Nicholas F. Polite

Filed : October 13, 2011 Confirmation No. : 4915

Notice of Allowance Date: July 6, 2015
Title : FABRIC SYSTEM

MAIL STOP ISSUE FEE

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

REPLY TO NOTICE OF ALLOWANCE

In response to the Notice of Allowance dated July 6, 2015, enclosed is a completed Part

B - Fee{s) Transmittal.

The issue fee in the amount of $960 is being paid with this reply on the Electronic Filing

System. Apply those fees and any other necessary charges or credits to Deposit Account 06

1050, referencing the above attorney docket number.

COMMENTS ON EXAM1NER'S REASONS FOR ALLOWANCE

It is recognized that in accordance with M.P.E.P. § 1302.14, the Examiner's reasons for

allowance need not set forth all ofthe details as to why the claims are allowed. In the above-

referenced application, it is not conceded that the Examiner‘s stated reasons for allowance are

the only reasons For which the claims are allowable, The Examiner’s reasons for allowance

indicate that particular claim elements are not disclosed or suggested by the prior art of record,

yet the claims may be patentable for other reasons as well, including the inventive combination

of all ofthe recited claim elements. It is not conceded that the specific limitations identified by

the Examiner are necessary to distinguish the art of record or to satisfy the requirements of 35

U.S.C. § 112. Moreover, the Examiner does not assert, and it would not be conceded, that the

Examiner’s reasons have any bearing on the patentability of claims in any other applications

directed to the disclosed subject matter.

In addition, each dependent claim stands on its own and may be allowable on its own

merits. In particular, each dependent claim may be allowable on the basis of a combination of

some of the Features recited in the dependent claim and its base c|aim(s), which combination of

features may not include all of the limitations identified in the Examiner’s reasons for allowance.
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First Named Inventor : Susan Walvius Allorne-y’s Docket N0.: 29?l2-(l[)()2[)(J3
Serial No. : l3f2?2,9?7

Filed : October 13, 2011

Page : '2 ol‘2

Respectfiflly submitted,

Date: July 9, 2015 fFrdnl( L. Gerratanaf
Frank L. Gcrratana

Reg. No. 62,653
Customer Number 26161

Fish & Richardson P.C.

Telephone: (617) 542-5070

Facsimile: (877) 769-7945

234l2?'.">'?3.duc

2
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UNITED STATES PATENT AND TRADEMARK OFFICE
IFNITFII} STATES I)EPAR'T'l\-fEl‘£T OF ("O}f_\«IER-CE
United Slales Patent and T['Iit2It'IIIflI‘I[ 0'|'I'Ic1-
Arldtess: CIOMIVIISSIOIVER FOR PATENTS

P O.Bual45U
Alexzndna. \"t ‘int: 123 L3-l-ISU
\.|u'\.|u'\.\'.lISP‘LJ.g_ '

NOTICE OF ALLOWANCE AND FEEISI DUE

l'L‘(AMl.\«"|"'.R

 

FISH & RICHARDSON P.C. (BO) 1=ot.1'1‘o. NIC1-l0I.m3 F
PO. BOX 1022

MINNEAP0L1s.MN 55440-1022
36?}

DATE MAILED: DTJDGJZOI 5

  
APPI_|CATIOE\Z NO. FILING DATE FERRT NAMED INVENTOR ATTORNEY D-Ot_"K_ET NO. CONFIRMATION NO.

I1-f27".I.9T" l0i‘l3i'2U1l Susem Walvius 397" l.I—0CIO2003 4915

TITLE OF INVENTION: Fabric System

 .-\PP|-N. 'I"r"P]';' ENTITY STA'I'l.IS IS.‘3[.-'E17EE DLIE 1"l_|'Iil-It_'fA'I'ION1‘EE Dl.."E I‘RE.\-'_ PAID 1.5.‘-'a'l_Fl3 FEE TOTAL FE]EtS_i DUE DATE DUE

nonprovi sional UNDISCOU_‘\"I'ED 5960 SD 30 $9 (:0 103045320 I 5

TIIE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PR I "E I IT] N IN THE MEI{lT I" .1. El). THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATEN'I' RIG]-ITS.
TIIIS APPLICATION IS SUBJECT TO INITIIDRAWAI. FROM ISSUE AT TIIE INITIATIVE OF TIIE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP I308.

TIIE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN TI-IREE MONTI-IS FROM TIIE
MAILING DATE OF THIS NOTICE OR Tl-IIS APPLICATION SHALL BE REGARDED AS ABANDONED. TI-IIS
TAT IT RY PERI D A T BE EXTE DED. SEE 35 l|.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES

NOT REFI.EC'I' A CREDIT FOR ANY PRI-iIVIOlISLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN TIIIS APPLICATION {AS SHOWN ABOVE}, TIIE RETURN OF PART B OF TIIIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

    

I-IOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO. verify whether entitlement to that
entity status still applies.

If the E.NTI'I"Y STATUS is the same as shown above. pay the TOTAL FEEIIS) DUE shown above.

If the ENTITY ‘STATUS is changed from that shown above. on PART B — FEE{S) TRANS MITTAL, complete section number‘ 5 titled
"Change in Entity Status (from slants indicated above)".

For purposes of this notice, small entity fees are N2 the amount of undiscounted fees. and micro entity fees are N2 the amount of small entity
fees.

ll. PART F3 - l"I_iE(S) TRANS MITTAL, or its equivalent. must be completed and returned to the United States Patent and Trademark Oflice
{US17I‘O) with your ISSUE FEE and PlIBl_[(.‘A']‘ION FEE [if required). If you an.‘ charging the leets) to your deposit aceotntt. section "4b"

of Part B - Feetsl Tl“£tt1Sl11ill:]l should he completed and an extra copy of the form should be suhlnitled. [I an equivalent of Pan B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent o1'Part B.

Ill. All connnunications regardiltg this application must give the application nllniber. Please direct all connnunieations prior to issuance to
Mail Stop ISSUE FEE unless aclvised to the contrary.

IMPORTANT REMINDEII: lltility patents issuing an applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee’s responsibility to ensure timely payment of maintenance fees when title.

P‘ o‘o“l%I’TOI_—S5 tRe\-'_ 02!] 1,1



PART B - FEEIS) TRANSMITTAL

Coniplete and send this fnrni, together with applicable l'ee:[s), to: Mail Mail Stop ISSUE FEE
Conimissiiiner for Patents
l’.0. Box 1450
Alexandria, Virginia 22313-1450-

mj (571)-273-2835 I

INSTRLICTIONS: Th.is form should be used for transmitting the ISSUE FEE and PUBLICATION FEE {if ieqiiired}. Blocks l Ihuoiigh 5 should be completed wliere
ap 1-priate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres nndei-tee address as
in icaterl unless corrected below or directed oti'Lerwise in Blocit I. by [at sp-et'il‘ying, a new correspondence address: and.u"or [bl indicating a separate " 'E ADl)i{|:lSS" formaintenance fee notilications.

Note: A certi|i_caIe t1f_maiIin can only be used for domestic mailings ol‘ the
Feets} Transmittal. This certi icate cannot be used for any other accompanying
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Certificate oI' Nlriilirig or Trartsiltissinn
3515] 759” 0‘m’6‘l2ul5 I iiereb ' certif ' that this Feels) Transmittal is being deposited with the L'nitecI

8: States ostal Slervice iyith sufficient postage for lirsl class mail in an envelope
PO BOX 1022 addressed to the Mail Stu l."3Sl'E FEE address above, or being facsimile_ __ transmitted to the USPTO ( Tit 273-2835. on the date indicated below.
MINNF/\l’OI.lb. MN 55440-1022 fDi:f|-\'i5i1\'iI"'*: n:i:nt-In
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1. Chan e of correspondence address or indication of "Fee Address" (3?
{TR 1. 63}.

:l Chan e ofcories ndence address (or Change offlornespondeiiceAddress orm PTOI. Hfllljatt.-iched.

:l "Fee Addtess" indication tot’ "Fee Address" indication form
PTOISHJ-‘t-T: Rev tl.'~!—02 or more recent]: attached. “NE of ii Ciii.-lonier
Nunlher is reriiiiretl.

3. ASSIGNEE NA..‘\-'IE AND RESIDENCE DATA TO BE. PRIINTED ON TIIE. P.-9tTE..\IT (print or type)

PLEASE NOTE: Unless an assifgnee is identilied below. no assignee data will apaear on the patent. If an assignee is identified below. the document has been filed fori'ect:-tdati-.'-n as set forI.‘n in 3-?" CT 3.1]. Conipletion of this i'o1'm is NOT a substitute for filing an assignnient.

{A} NAME OF ASSIGNIEE IIB) R_ESIIl.:NCE: (CI Y and STATE CIR CO'U'NTR‘i"}

2. For printing on the patent front page. list

(1 t The names of up to 3 registered patent attorneys
or agents OR. alternatively.

(2.1 The name ofa single firm (having as a member a
registered attorney or agent) and the iiames of up to
2 registered patent attorneys or agents. ll‘ no name is 3
listed. no name will be printed. 

Please check the appropriate assignee category or categories twill |'lUl be printed on the patent} : 3 individual D Corporation or other private group entity D Liovernment

4a. The l'oI|owing leetsi are submitted: 4b. Payment of Feet 5}: (Please first rL-apply any previtiusly paid issue l'i:e shown iilmvel
D Issue Fee lj A chei:}( is enclosed.

D Publication Fee (No small entity discount permitted) D Payment by credit card. Form PTO-2038 is attached.
D Advance Order - #ofCopie5 l:Tl'tL‘ i.lireI:ltiI' is l'ii:ri.'l'i}' i1_IJIht)rlZl:‘Li to charge this l'L.‘-t.|_IJi]'t_’I:l frets}, any ili:lit'ieni.:y, or i:rt'tlilsui15-'

overpayment. to Deposit Account Number (enclose an extra copy of this tonn].

5. Change in. Entity Slams (from status indicated E]l.‘PCIVti'}

3 Applicant certi|'yiiig micro entity status. See 37 (TIJR L29 \'§]' '|;': Al‘:-se_nt a valid eertilication oJ' Micro iriritity Status [see l'ori1'i_s P'I'{}i'S H.n_'|5J_'\ and lfilit. issue
iee payment in the micro entity amount will not be accepted at the risk of application abandonment.

:l Applicant asserting small entity status. See 3? Cl-'R L27" 1‘\'Q'.h; Ifthe application was previously under micro entity status. checking this box will be taken
to be a notification ofioss oi entitlement to micro entity status.

:l Applicant changing to regular undis-counted fee status. NO'"E: Checking this box will be taken to be a notification c-floss of entitlement to small or micro
entity status, as :3.pp]it:3l'IlI.‘.

Nt')'I'l:',: '1'hisf-:ii'rn must be si ned in accordance with 3? (Tl-"R l.3| and L33. See 37 Ci-"R |.—1 for si nature ret uirernenls and certilicalions. 
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Tenn Adjustment (PTA) calculation with the Notice of Allowance.

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154-[b)(_3)(:B)(i) to eliminate the

requirement that the Office provide a patent temi adjustment detennination with the notice of allowance. See

Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer

providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to

provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant

approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the

patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term

adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Tenn Extension or Adjustment detemiination should be directed to the Office of

Patent Legal Administration at (571)-272-T702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at l-(888)-786-0101 or ("$71)-272-4200.

PTOL—S5 (Rev. CW1 1,1



OMB Clearance and PFtA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act tPRA) of 1995 requires Federal agencies to obtain Office of Management and

Budget approval before rcqucsting utost types of information from tlte public. When t'_)M'l3 approves an agency
request to collect information front tlte public. OMB ti) provides a valid OMB Control Number and expiration

date for die agency to display on the instrument that will be used to collect tlte information and {iii requires the

agency to inform tlte public about the OMB Control Number's legal significance in accordance with 5 CFR
l32l}.5tbl.

The infortnation collected by l"l'OL-85 Part B is required by 37 CPR 1.3 l 1. The infomtation is required to obtain
or retain a benefit by the public which is to file t and by the IISPTO to process) an application. Confidentiality is

governed by 35 U.S.(.‘.. 122 and 37 CFR 1.14. This collection is estintated to take [2 tninutes to complete.
including gathering. preparing, and submitting the cotnpleted application form to the USl3"l'O. Time will vary

depending upon die. individual case.. Atty comments o11 the amount of little yott require to complete this form

andtlor suggestions for reducing this burden. should be sent to the Cltief Inforntation Officer, US. Patent and
Trademark Office. I] Department of Commerce. P.O. Box 1450. Alexandria. Virginia 22313-1450. DO NOT
SEND Fl-i]~LS OR COMl’t.l~L'l‘F.l) FORMS TO THIS A|)|)RHSS. Sr-IN!) TO: Commissioner for Patents. PD. Box

1450. Alexandria, Virginia 22313-I450. Under tlte Paperwork Reduction Act of 1995. no persons are required to

respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain ittl‘oi1nation in connection with your

submissiott of the attached l'orm related to a patent application or patent. Accordingly. pursuant to the

requirements of the Act. please be advised that: t 1} the general authority for the collection of this ittfortttation is

35 U..'S.C. 2tb)t2); {2} fumisliing of thc int-‘ormation soticitcd is vttluntary; and (3) the principal purpose for which
the intonnation is used by tlte US. Patent and Tradetnark Oftice is to process andttor examine your suhtttission
related to a patettt application or patent. If you do ttot furnish the requested ittforntation. the Lt.S. Patent and

Tradentarit Office may ttot be able to process andfor eitatnine your submission, which may result itt tertnittatiott of

procccdings or abandonment of tltc applicatiott or cxpiratiott of Iltc patent.

The int'ormation provided by you in this fortn will be subject to the following routine. uses:

l. The information on this form will be treated conftdetttially to die extem allowed uttder the Freedom of

Inforniation Act t5 U..':t.C. 552) and the Privacy Act [5 U.S.C 5523). Rccords from ttiis system of records
tnay be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of lttforntatiott Act.

2. A record from this systent of records may be disclosed. as a routine use. in the course of presenting evidence

to a court. ntagisrratc. or administrative tribunal. including tlisclosurcs to opposing counsel in thc coursc ol’
scttlciticnt negotiations.

A record in this system of records may be disclosed. as a routine use. to a Member ot‘Congrcss submittin g a
request involving ait ittdividual, to whom the record pertaitts, when the individual ltas requested assistance

from the Member witlt respect to the subject matter of the record.

4. A rccord in this system of rccords may be disclosed. as a routine use. to a cottt'n«tctor of tltc Agcttcy having

need for the information in order to pcrfornt a contract. Recipients of information shall he rcquircd to
comply with the requirements ol’ the Privacy Act of 1974. as atncttded. pursuant to 5 U.S.C. 552alm}.
A record related to an Intemational Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed. as a routine use. to the Itttematiottal Bureau of the World Intellectual Pt'operty

Orgattization. pursuant to the Patent Cooperation Treaty.

6. A record in this system ofrccords may be discloscd. as a routittc use. to another federal agency for purposes
of National Security review (35 U.S.C. 181} and for review pursttant to the Atomic Energy Act t42 U.S.C.
2l8l_c]}.

7'. A record ft'otn this system of records may be disclosed. as a routine use, to the Admittistrator, General

Services. or ltisflter dcsignee. during an inspection of records conducted by GSA as pan of that agency's
responsibility to recommentzl ituprovements in records managetnent practices and programs. under authority
of 44 l_l.S.C. 2904 and 2906. Such disclosure shall be made i11 accordance witlt the GSA regulations

governing ittspection of records for this purpose, and any other relevant ti.e., GSA or Comtnercel directive.
Such disclosure shall ttot be used to make detennittations about ittdividttals.

8. A record from this system of records may be disclosed, as a routine use. to the public after either publication

of the application pursuant to 35 Ll..‘_i.C. l22{b) or issttancc of a patettt pursuant to 35 LJ.S.CI_ 151. Further. a
record may be disclosed. subject to the litnitatiotts of 37 CFR 1.14. as a routine use. to the public if the

record was lilcd in an application which became abandoned or in which the proceedings were terminated

and wlticll application is referenced by either a published application. an application open to public
in-spectiott or an issued patent.

9. A record from this system of records may be disclosed, as a routine use. to a Federal. State, or local law

cnforccntcnt agency. if the USPTD bccomcs ttibtfitbfifllihi-llttlttllttn or potential violation of law or rcgulation.
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Application No. App|icant(s)
13f2?2.9?T WALVIUS ET AL.

- - - E ‘ A U ' AIA [FIrst|nventcrtc

Notice of Aiiowabrirty N‘;-_“h';‘|';‘:;0 mo 3&3 "'1 File] 3,3,“
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable. PROSECUTION ON THE MERITS IS {OR REMAINS) CLOSED in this application. If not 'ncluded
herewith [or previously mailed). a Notice of Allowance (PTOL-85} or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Otfice or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. E This communication is responsive to amendmentfiled 6/18/2015.

El A declaration{s}iatfidavit(s) under 37 CFR 1.130(b} wasiwere filed on

2. El 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.

3. E The allowed claim(s} isiare 33 35-37 53-57 and 70-104. As a result of the allowed claim(s}. 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 :lr'www.us Lo. ovi atentsiinit eventsi’ ol'1.r‘index.'s or send an inquiry to Pi’-"5-Iteedback it-U5 to. ov.

 

4. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a}-(d) or it}.

Certified copies:

a) D All b) I:I Some 'c} E] None of the:

1. Cl Certified copies of the priority documents have been received.

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

3. Cl Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 1T.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. El CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.

I:I including changes required by the attached Examiners Amendment I Comment or in the Office action of
Paper No.iMai| Date

ldentitying indicia such as the application number {see 37 CFR 1.34{c)) should be written on the drawings in the Iron] {not the back) at
each sheet. Replacement sheet{s} should be Idaeled as such in the header according to 37 CFR 1.1‘21(d).

6. El DEPOSIT OF andior INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachmenttsl

1. El Notice of References Cited {PTO—892) 5. E] Examiner's Amendmenti-Comment

2. IE Information Disclosure Statements (PTOISBEDSJ. 5. E Examiner's Statement of Reasons tor Allowance
Paper No.iMai| Date

3. El Examiners Comment Regarding Requirement for Deposit 7. [:1 Other .
of Biological Material

4. El Interview Summary (PTO-413),
Paper No.iMail Date .

iNicho|as Politol

Primary Examiner, Art Unit 3673
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PTOL—3? (Rev. 08-13} Notice at Allowabllity Part of Paper No.i|'v'|aiI Date 20150527’

000019



Applicationfcontrol Number: 13/272,97? Page 2

Art Unit: 36?3

DETAILED ACTION

Allowable Subject Matter

1. Claims 33, 35-3?, 53-67 and 70-104 are allowed.

2. The following is an examiner's statement of reasons for allowance:

a. Regarding claim 33, the allowable subject matter of previously objected to

claim 34 has been successfully incorporated into independent claim 33, on which

claim 34 depended.

b. Regarding claim 61, the allowable subject matter of previously objected to

claim 69 has been successfully incorporated into independent claim 61, on which

claim 69 depended.

c. Claim 7'8 is a substantial duplicate of claim 33 except written as a method

instead of an apparatus.

d. Claim 90 is a substantial duplicate of claim 61 except written as a method

instead of an apparatus.

e. All remaining claims depend on the independent claims above.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be cleany labeled "Comments on

Statement of Reasons for Allowance.”

000020



Applicationfcontrol Number: 13/272,977 Page 3

Art Unit: 3673

Conclusion

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.

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

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

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

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

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

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

For more information about the PAIR system, see httpflpair-direct.uspto.gov. Should

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

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

USPTO Customer Service Representative or access to the automated information

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

!Nicholas Politof

Primary Examiner, Art Unit 3673

6/'2?'!20‘l 5
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APPLICANTS

INVENTORS

Susan Walvius, Chapin, SC‘.
Michelle Maroiniak, lrmo, SC;
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Receipt date: 01/12/2015 't32?'29??' ~ GAL‘: 3673
Sheet 1 of 2

Substitute Disclosure Form U.S. Department 01 Commerce Attorney Docket No. Application No.

Patent and Trademark Office 2g'}'12_0002003 13;'272j9';.-7

Information Disclosure Statement APP”‘33“‘ _
by Applicant Susan Walvius et al.

  (Use several sheets if necessary} Filing Data Group Mt Unit

3? GFR -193 1; October 13.. 20.1] 3673

U.S. Patent Documents

Initial ID Number Date Patentee Class Subclass |fAroriate

2005i’02'r'393fl 12-2005 Phillip-ps

{$566,982 |(l-2013 Walvius et. al.
 

Foreign Patent Documents or Published Foreign Patent Applications
Examiner Deslg, Document Publication Country or TI“anS|atiOI‘I

Initial Number Date Patent Office

AU 2012202375 2x’2t};"2tJ 14 Australia

 
  

CN |3D8l5t] 8t'l5_«’20t]| China

CN 24566?l l0f3li"2U0l

CN 10115584? 4r’02f2008

P3256891 lOr'0Si’1996 T '

W0
10 W0 20l4r'l5090 9t’25.«’20l4 WIPO

11 CA 2?38658 9x"1'i'i’2013 Canada

Chinese Otlice Action with English translation from corresponding Chinese Application No.

2009301-iH643.6 issued May 17, 2013 (35 pages).
Long, Hairu, “Knitting Teeltnology". English translation included, China Textile & Apparel Press,
1”‘ Edition. en es 12-13. June 2008 9 aces .

Response to Office Action dated May 27, 2013 in Canadian Application No. 2233658, filed with the
t)Ilice on June 17. 2013 [20 a es).

Response to Chinese Ollice Action with English translation from Chinese Application No.

Etlti-98t)|47643.6 issued May I7’, 2013, tiled September I, 2013 (? pages).
Chinese Office Action with English translation from Chinese Application 2009813147643.-6 issucd
December 6,2013 (10 a es).

Chinese Office Action with English translation from Chinese Application 200980147643.-6 issucd
Jul 23, 2014 37 aces).

Chinese Ollice Action from Chinese Application 2011 10443-469.9 issucd December 20. 2013 (12

pages).

Chinese response with English translation to Chinese Oltict: Action issued December 20, EU] 3. tiled

on July 2, 20M from Chinese application 201 1104!-13469.9 (30 pages).

Examiner Signature Date Considered

Wictiolas Petite! t.tB.I'2?:‘2ttt5

 
 

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 Disclosure Form

ALL REFERENCES CQNSlDE@tEfiE)<CEPT WHERE UNED THROUGH. ;"N.P./i



Receipt date: 0'3/132015 'i32?29?7 ~ GAL‘: 3873
Sheet 2 of 2

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

Patent and Trademark Office 29'}-'12_0.002003 1 3132725977

Information Disclosure Statement APP“‘33“‘ _
by Applicant Susan Walvlus et al.

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

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

Other Documents include Author, Title, Date, and Place of Publication

Initial ID Document 
‘Chinese otnee Action with English translation issued in Cllinese Application nn. 201 1 104434699.0
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Serial No. : l3r’272,977 Examiner : Nicholas F. Polito

Filed : October 13, 2011 Conf. No. : 4915
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Mail Stop Amendment
Commissioner for Patents
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Serial No. : l3f2‘r'2,9?7

Filed : October 13. 2011

Page : '2 ol‘9

Amendments to the claims (replacing all prior versions):

1-32. (Canceled)

33. (Currently Amended) A bed sheet at least [[725]] Q inches wide comprising

a first fabric area where a majority ofan individual body rests when the bed sheet is on a

bed,

the first fabric area comprising a fabric circularly knit at I? 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, (Canceled)

35. (Currently Amended) The bed sheet of claim 33 in which the bed sheet comprises at

least two joined portions of the circularly knit fabric

36. (Previously Presented") The bed sheet of claim 33 in which the fabric comprises

polyurcthancpolyurca copolymcr fiber.

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

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

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

of the polyurethanepolyurea eopolymer fiber.

38 - S2. (Canceled)
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53. (Previously Presented) The bed sheet ofclaim 33, comprising piping.

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

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

55. (Previously Presented") The bed sheet of claim 33 having dimensions of

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

56. (Currently Amended) The bed sheet of claim 33 comprising an element that can be

ei-nehed adjusted to increase tension around an edge of the bed sheet.

5?. (Previously Presented) The bed sheet of claim 33 in which the first fabric area has a

width ofa twin size bed.

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

width ofa full size bed.

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

width ofa queen size bed.

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

width ofa king size bed.

61. (Currently Amended) A bed sheet at least [[72.5]] E inches wide comprising

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

placed on a bed,

the first fabric area comprising a fabric that a) includes polyurethanepolyurea eopolymer

fiber and b) has been circularly knit at 17 gauges or higher,
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the polyurethanepolyurea copolymer fiber included in the fabric in a proportion such that,

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

circumference without losing integrity of the polyurethanepolyurea eopolymer fiber.

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

eopolymer fiber included in the fabric in a proportion such that the fabric has a-t—le&st-one-of

higher breathability, higher heat transfer, and higher than a

cotton fabric.

63. (Previously Presented) The bed sheet of claim 61 in which the first fabric area has a

width Ufa twin size bed.

64. (Previously Presented) The bed sheet of claim 61 in which the first fabric area has a

width ofa full size bed.

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

width ofa queen size bed.

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

width efa king size bed.

67. (Previously Presented) The bed sheet of claim 61 in which the first fabric area is at

least 72.5 inches wide.

68-69. (Canceled)

70. (Currently Amended) The bed sheet of claim 61 in which the bed sheet comprises at

least two ioined portions of the circularly knit fabric

71. (Previously Presented) The bed sheet of claim 61, comprising piping.
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7'2. (Previously Presented) The bed sheet ofclaim 61 being stretchable to fit at least two

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

73. (Currently Amended) The bed sheet of claim 6| having dimensions of

approximately 102 inches in length

74. (Currently Amended) The bed sheet of claim 61 comprising an element that can be

eiaeheel adjusted to increase tension around an edge of the bed sheet.

7'5. (Previously Presented) 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 ifthe fabric were circularly knit at greater than a 72.5 inch circumference.

?6. (New) The bed sheet of claim 61 in which the polyurethanepolyurea copolymer fiber

included in the fabric in a proportion such that the fabric has higher heat transfer than a cotton

fabric.

77'. (New) The bed sheet of claim 61 in which the polyurethanepolyurea eopolymer fiber

included in the fabric in a proportion such that the fabric has higher moisture wicking

characteristics than a cotton fabric.

78. (New) A method of producing a bed sheet at least 90 inches wide comprising

forming a fabric having a first area where a majority of an individual body rests when the

bed sheet is on a bed,

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

inch circumference.

79. (New) The method of claim 78 comprising joining at least two portions of circularly

knit fabric.

80. (New) The method of claim 78 in which the fabric comprises polyurethanepolyurea

copolymer fiber.

8]. (New) The method of claim 80 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 ofthe

polyurethanepolyurea eopolymer fiber.

82. (New) The method ofelaim 78 in which the bed sheet comprises piping.

83. (New) The method of claim 78 in which the bed sheet is stretchable to fit at least

two of a standard rectangular adult bed, a baby crib, and a marine bed.

84. (New) The method of claim 78 in which the bed sheet has dimensions of

approximately 102 inches in length.

85. (New) The method of claim 78 in which the bed sheet comprises an element that can

be adjusted to increase tension around an edge of the bed sheet.

86. (New) The method of claim 78 in which the first area has a width ofa twin size bed.

87. (New) The method of claim 78 in which the first area has a width ofa full size bed.
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88. (New) The method of claim 78 in which the first area has a width of a queen size

bed.

89. (New) The method of claim 738 in which the first area has a width of a king size bed.

90. (New) A method of producing a bed sheet at least 90 inches wide comprising

forming a fabric having a first area where the majority of an individual body rests when

the bed sheet is placed on a bed,

the first area comprising a fabric that a) includes polyurcthancpolyurca copolymcr fiber

and b) has been circularly knit at 17 gauges or higher,

the polyurethancpolyurea 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.

9]. (New) The method of claim 90 in which the polyurethanepolyurea eopolymer fiber is

included in the fabric in a proportion such that the fabric has higher breathability than a cotton

fabric.

92. (New) The method of claim 90 in which the polyurethanepolyurea eopolymer fiber

included in the fabric in a proportion such that the fabric has higher heat transfer than a cotton

fabric.

93. (New) The method of claim 90 in which the polyurethanepolyurea copolymer fiber

included in the fabric in a proportion such that the fabric has higher moisture wieking

characteristics than a cotton fabric.

94. (New) The method of claim 90 in which the first area has a width of a twin size bed.

95. (New) The method of claim 90 in which the first area has a width ofa full size bed.
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96. (New) The method of claim 90 in which the first area has a width of a queen size

bed.

9?. (New) The method of claim 90 in which the first area has a width of a king size bed.

98. (New) The method of claim 90 in which the first area is at least 72.5 inches wide.

99. (New) The method of claim 90 comprising joining at least two portions of circularly

knit fabric.

100. (New) The method of claim 90, in which the bed sheet comprises piping.

101. (New) The method of claim 90 in which the bed sheet is stretchable to fit at least

two of a standard rectangular adult bed, a baby crib, and a marine bed.

102. (New) The method of claim 90 in which the bed sheet has dimensions of

approximately 102 inches in length.

103. (New) The method of claim 90 in which the bed sheet comprises an element that

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

104. (New) The method of claim 90 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 ofsag

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

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

Claims I4-16, 20-27, 33, 35-37, 41-49, 53-67, 70-72, 74 and 75 stand rejected under pre-

AIA 35 U.S.C. 102 or 35 U.S.C. 103. Claims 17, 18, 28-32, 34, 55, 69 and 73 stand objected to

but would be allowable ifrewritten in independent Form.

The applicant thanks the examiner for the finding of allowable subject matter.

Independent claims 33 and 61 have been amended to incorporate the subject matter of allowed

dependent claims 34 and 69, respectively. Accordingly, amended independent claims 33 and 61,

and their respective dependent claims, are believed to be in condition for allowance. Independent

claims 14 and 41 and their dependents have been canceled without prejudice or disclaimer, and

the application reserves the right to pursue any or all ofthe canceled claims in a continuation

application.

Independent claims 78 and 90 and their dependents are new, and are also believed to be

in condition For allowance for substantially the same reasons as independent claims 33 and 61

and their dependents.

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

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

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

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. Please apply any other charges or credits to deposit account 06-1 050,

referencing attorney docket 29712-0002003.

Respectfully submitted,

Date: June 18, 2015 /Frank L. Gcrratanax’
Frank L. Gerratana

Reg. No. 62,653
Customer Number 26161

Fish & Richardson P.C.

Telephone: (617) 542-5070

Facsimile: (877) 769-7945

23-369606.doc
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Susan Walvius Art Unit : 3623

Serial No. : l3r’272,977 Examiner : Nicholas F, Polito

Filed : October 13, 2011 Cont‘. No. : 4915

Title : FABRIC SYSTEM

Commissioner for Patents

PO. 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 December 18, 2014, for three

months to and including June 18, 2015.

The Fees of$ l 400 are being paid with this petition. In addition, please apply any other

necessary charges or credits to Deposit Account 06-1050, referencing the above attorney docket

number.

Respectfully submitted,

Date: June 18, 2015 i’Frank L. Gerratanaf

Frank L. Gerratana

Reg. No. 62,653
Customer Number 2616]

Fish & Richardson P.C.

Telephone: (617) 542-5070

Facsimile: (87?) T69-7945

2.’-4E'.|5+14I.doc
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FABRIC SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

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

coverings constructed of high gauge circula1' knitted fabrics that accommodate and maintain

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

mole restorative sleep.

2. Description of Related Art

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

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

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

sleep, along with strategies for how to improve it.

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

also the right quality — impacts not just day-to-day perfoirnaiice, but also “the overall quality of

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

ramifications for millions.

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

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

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

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

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

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

individuals, according to the NSF.

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

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

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

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

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

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

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

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

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

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

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

management, UV protection, anti—microbial, thermo—regulation, and windfwater resistance.

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

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

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

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

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

accumulation.

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

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

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

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

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

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

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

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

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

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

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

fabric with identical perforrnance attributes. Yet, nonrial bed sheet panels can be 102 by 9]

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

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

United States Patent 4,648,136, which discloses an absorbent wood pulp cellulose fiber that is

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

and acts to capture moisture to prevent such moisture from being retained by the bedding or the

I‘-.)
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bedding sheets. However, this proposed solution does not interact with the bedding or the

bedding sheets, but merely acts as a sponge for moisture that is in proximity to the ta1'get bedding.

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

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

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

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

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

cumbersome and chemically-based.

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

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

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

or ThermastatQ hollow co1'e fiber fabric having moisture wicking capability and applied to the

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

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

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

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

the stitching simply falling apart.

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

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

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

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

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

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

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

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

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

dimensions of 91 inches by 102 inches or greater.

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

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

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

however, cannot be employed to p1'oduce high-quality pe1'formance fabrics. Warp knitting is not

capable of reproducing these fabrics’ fine tactile qualities nor their omni—direction stretch

properties, for example.

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

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

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

would be necessary. Manufacturing limitations therefore preclude the construction of

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

and then finish pe1‘Formanc-e fabrics at these large sizes, even if the machinery were readily

available.

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

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

sheets.

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

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

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

directed.

BRIEF SUNIMARY OF THE INVENTION

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

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

superior performance properties. while allowing for manufacture by machinery presently

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

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

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

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

omrti—directional stretch.

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

fabric comprising at least two discrete performance fabric portions, and joining at least two
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discrete performance fabric portions to form the finished fabric. Forming the at least two

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

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

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

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

finished fabric.

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

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

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

resistance,

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

marine, boating and recreational vehicle environments.

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

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

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

traditional cotton bedding.

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

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

present invention overcomes these issues.

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

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

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

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

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

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

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

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

of the word "expands." “Spandex" is the preferred name. in North America; elsewhere it is
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9

referred to as “elastane.' The most famous brand name associated with spandex is Lycra, a

trademark of lnvista.

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

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

steadfastness

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

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

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

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

produced to fit almost every custom boat mattress.

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

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

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

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

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

warmicool-to-touch thermal transport capabilities.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

kept cooler, drier and more comfortable than with cotton.

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

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

faster sleep initiation and deeper, more restorative sleep.

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

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

drawings.

BRIEF DESCRIPTION OF THE FIGURES

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

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

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

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

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

accomplish a similar purpose.

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

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

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

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

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

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

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

named.

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

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

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

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

intervening components between those components expressly identified.

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

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

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

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

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

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

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

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

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

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

maximum levels of enhanced comfoit.

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

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

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

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

multidirectional stretch.

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

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

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

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

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

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

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

as the sheet fabiic.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

shown as 23b.

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

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

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

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

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

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

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

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

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

The present invention encompasses the construction of bedding materials that have

superior performance properties while allowing for manufacture by machinery presently

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

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

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

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

presents problems when manufacturing sheets from performance fabrics.

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

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

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

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

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

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

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

boats.

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

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

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

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

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

used to knit outerwear.

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

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

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

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

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

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

appearance,

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

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

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

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

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

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

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

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

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

widths required for bed sheets.

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

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

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

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

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

capabilities (as confirmed by laboratory testing) and stretchability.

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

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

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

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

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

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

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

appended.

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

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

knowledge in Australia.

12
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CLAINIS:

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

forming at least two discrete performance fahric portions; and

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

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

gauges or higher.

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

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

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

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

portions.

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

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

performance fabric portions together to form the finished fabric.

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

are joined by flatlock stitching.

6. The method of claim 1, comprising

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

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

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

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

portions have different fabric characteristics.

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

13
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circular knitting at least two discrete fabric portions;

stitching at least two discrete fabric portions; and

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

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

circularly knit at I7 gauges or higher.

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

fabric comprising:

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

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

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

resistance;

stitching at least two discrete fabric portions together;

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

finished bed sheet; and

providing piping to the finished bed sheet.

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

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

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

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

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

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

wherein the first and second fabric portions are discrete; and

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

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

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

different fabric characteristics.

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

characteristics comprises moisture rnanagernent.

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

characteristics comprises UV protection.

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

characteristics comprises anti—microhial properties.

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

characteristics comprises thermo-regulation.

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

characteristics comprises wind resistance.

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

characteristics comprises water resistance.

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

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

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

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

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

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

fabric.

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

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

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

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

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

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

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

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

polyurethanepolyurea copolymer fiber.

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

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

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

the polyurethanepolyurea copolymer fiber.

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

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

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

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

inch circumference.

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

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

inch circumference without losing integrity ofthe fabric.

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

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

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

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

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

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

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

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

fabric.

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

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

described.

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

fabric substantially as herein described.

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

39. A finished fabric comprising:

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

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

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

polyurethanepolyurea copolymer fiber;

wherein the first and second fabric portions are discrete; and

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

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

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

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

circumference without losing integrity of the polyurethanepolyurea copolymer fiber.

41. A method of making a finished fabric comprising:

forming at least two discrete performance fabric portions; and

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

fabric.

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

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

17
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finishing process, such that the sag would interfere with the finishing process if the

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

42. A method of making a finished fabric comprising:

forming at least two discrete performance fabric portions; and

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

fabric,

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

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

losing integrity of the fabric.

43. A finished fabric comprising:

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

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

fabric portion;

wherein the circular knitted performance fabric portion comprises a performance

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

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

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

circularly knit at greater than a 72.5 inch circumference;

wherein the first and second fabric portions are discrete; and

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

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

sheet.

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

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

characteristics than a cotton fabric.

46. A finished fabric comprising:

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

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

fabric portion;

wherein the circular knitted performance fahric portion comprises a synthetic material

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

circumference without losing integrity ofthe fabric;

wherein the first and second fahric portions are discrete; and

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

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

sheet.

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

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

characteristics than a cotton fabric.

19
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ABSTRACT

Bedding material including a first fabric section manufactured from performance fabric and

having a first and second side; and, a second fabric section attached to the first side of the

first fabric section. Additionaliy, a third fabric section can be attached to the second side of

the first fabric section. The first fabric section can be attached to the second fabric section

through a flatlock stitch. The first fabric section can include a first zone and a second zone

wherein the first zone contains different performance properties from the second zone and the

first zone can have thermal or moisture wicking properties.
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FABRIC SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

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

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

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

more restorative sleep.

2. Description of Related Art

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

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

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

sleep, along with strategies for how to improve it.

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

also the right quality — impacts not just day—to—d.-ay performance, but also “the overall quality of

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

ramifications for millions.

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

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

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

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

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

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

individuals, according to the NSF.

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

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

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

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

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

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

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

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

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

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

variety of enthuse applications, and can provide multiple functional qualities, such as moisture

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

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

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

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

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

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

accumulation.

An additional problem with bedding, notjust with marine and recreational vehicles, is the

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

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

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

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

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

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

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

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

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

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

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

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

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

United States Patent 4.643.186, which discloses an absorbent wood pulp cellulose fiber that is

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

and acts to capture moisture to prevent such moisture from being retained by the bedding or the

2
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bedding sheets. However, this proposed solution does not interact with the bedding or the

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

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

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

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

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

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

cumbersome and chemically-based.

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

athletic apparel. For example, United States Patent 5,636,330 discloses a base fabric of

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

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

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

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

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

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

the stitching simply falling apan.

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

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

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

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

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

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

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

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

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

dimensions of 91 inches by [02 inches or greater.

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

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

provide circular knitting. Bed sheets typically are knit using a process known as warp knitting, a

3
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process capable of producing finished fabrics in the widths required for bedding. This method,

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

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

properties, for ex ample.

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

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

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

would be necessary. Manufacturing limitations therefore preclude the construction of

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

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

available.

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

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

sheets.

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

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

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

directed.

BRIEF SUMMARY OF THE INVENTION

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

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

superior performance properties, while allowing for manufacture by machinery presently

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

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

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

method will not provide a fabric with the tactile qualities required, not provide a fabric with

orrmi—di_reclional Stretch.

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

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

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

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

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

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

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

finished fabric.

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

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

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

res istance.

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

marine, boating and recreational vehicle environments.

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

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

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

traditional cotton bedding.

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

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

present invention overcomes these issues.

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

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

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

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

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

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

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

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

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

trademark of lnvista.

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

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

steadfastness

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

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

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

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

produced to fit almost every custom boat mattress.

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

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

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

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

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

warrnfc0ol—to—touch thermal transport capabilities,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

kept cooler. drier and more comfortable than with cotton.

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

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

faster sleep initiation and deeper. more restorative sleep.

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

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

drawings.

BRIEF DESCRIPTION OF THE FIGURES

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

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

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

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

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

accomplish a similar purpose.

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

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

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

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

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

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

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

named.

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

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

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

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

intervening components between those components expressly identified.

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

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

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

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

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

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

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

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

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

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

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

maximum levels of enhanced comfort. *

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

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

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

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

muitidirectional stretch.

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

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

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

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

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

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

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

as the sheet fabric.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

282:.

shown as 23b.

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

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

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

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

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

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

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

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

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

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

The present invention encompasses the construction of bedding materials that have

superior performance properties while allowing for manufacture by machinery presently

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

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

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

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

presents problems when manufacturing sheets from performance fabrics.

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

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

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

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

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

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

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

boats.

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

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

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

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

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

used to knit outerwear.

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

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

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

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

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

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

appearance.

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

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

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

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

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

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

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

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

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

widths required for bed sheets.

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

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

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

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

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

capabilities (as confirmed by laboratory testing) and stretchability.

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

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

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

deletions. especially in matters of shape, size, and arrangement of parts, can be made therein
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the following claims. Therefore, other modifications or embodiments as may be suggested

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

the claims here appended.

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

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

common general knowledge in Australia.
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CLAIMS:

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

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

higher moisture wicking characteristics than a cotton fabric.

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

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

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

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

inch circumference.

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

comprising:

a first circular knitted fabric portion; and

a second circular knitted fabric portion;

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

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

fabric.

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

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

different fabric characteristics.

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

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

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

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

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

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

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

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

standard adult bed.

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

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

length and approximately 91 inches in width.

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

tension around an edge of the bed sheet.

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

UV protection.

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

anti—microbial fabric.

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

lhermo—regu lat ion.

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

wind resistance.

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

water resistance.

14

000095



201220237519Oct2013
19. A bed sheet comprising a fabric circularly knit ofa man-made fiber. the fabric

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

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

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

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

fabric.

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

described.

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

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

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

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

were circularly knit at greater than a 72.5 inch circumference.

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

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

comprising:

a first circular knitted fabric portion; and

a second circular knitted fabric portion;

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

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

fabric.
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