] 7e3eNKL(tD6zT39" *159159* TEXTILE TUBE W TH START- UP FEATURE FI ELD OF THE
| N\VENTI ON The present invention relates generally to textile tubes or yarn
cores, and nore particularly relates to a textile tube having at |east one
start-up recess or groove for capturing textile yarn during a w nding
operation. 5 BACKGROUND CF THE | NVENTI ON The practice of w nding yarn onto
t ubul ﬁm,mm“mm”ﬂmmmmrl ng textile production is well known in the art. During
hi gh ion of yarn or thread, the 10 continuously advanci ng yarn
is wound snmoe+consecutive rotating cores or tubes. As a rotating tube

encounters a | eading strand of the yarn, the tube frictionally engages the
yarn to secure an initial wind of the yarn onto the tube and sinmul taneously

br eak arn between the tube and the preceding tube. Therefore, it is
irrport! @aﬁ’wﬁ{wmmﬂ t ube be able to successfully engage the | eading strand
of yar the yarn to the tube 15 and to break the yarn fromthe

pr ecedi ng *tseib®. Convent i onaTEXTOESTOBE SWITEFSYART-WP FEAATURKRIP" gr oove for
receiving the |l eading strand of yarn. The groove is typically "V' shaped
and formed near one or both ends of the tube by forcing a wedged-shaped
tool into the side of the tube. TBLDGIOVEE MGERTIOWde" section about a
portion of the circunference of .the tube sg that the yarn can 20 | ocate

within the groove, ahtfPiesenfdpveplipn e generally o extile MbSHOLNIM (¥ EAM P he
yarn. Such a gr gau&lddy ehRs loSelilé Ribbhavringd iR laRlonDoart Ap 3&8ss bt brooWoeh 1S
assigned to the assjgnee of the present invention and incorporated herein
by reference i ncaptusingfaxtilegiapn duping p @inding eperstien.up gr ooves di scl osed by t he
" 121 patent kave becone an industry standard in the textile winding field,
there are still inprovenments to be nade. -1 It has been discovered that
there are occasions where the yarn m sses the wide target area of the
groove and results in a fail eggtaskotRD ORIl IRFEREGFORT oducti on probl ens
such as downtine and wasted material. There are several reasons why failed
start ups occur, anoHy prastien ¢feripnding warn ouip ftubulapeariiers guring texsihsproductifbis

i nproper |ocati . e & i . pailon in groove
di mensions. In g’glrl tﬁ?@‘{}’l‘g?‘%%?? [ﬁgégé%én%%?gggéﬁrogggrﬁ%r%%&%% sture content
of the tubel@ancintiveouslygdvahnripg parn ésf wawd ontorsondecutiye omating, cors ontubes. albes are

formed of paper f - gr. ,m@ygggf | apabl e
of gai ning and %gaﬁ) r@rg]?ésottl ﬁ%‘g.aqiﬁlrngsg%em I ca g’}éq%%ﬁgﬁ%ﬂ&\%%%%?f%

noi st ur e cont enyarfo sebrze anuipdiabaindof the oyamteatothpwbd aat simultansausly brealsittiech 10
effectively clo . u f s less
i kely.  Becausc ipurnFenfieREPEN Bl Rl i I ER R RE o P bt
manuf act uri ng f beatlé tbisewesstblyengige thedeading swandof zam itogpetra ¢herpaitstd threduteont ent
and tenperafure I{dqogggk&lér o%gritﬂg ak héaere is difficult. Thus, there is
a need for & tub6 Or cor& for W n Png yarn fhat is less reactive to

hum dity and ot her eConversiondnttes oftorahiployoriStartifp” loevefor secailving tie lesdag f or a

yarn tube that gll f or.easi er.yar.n. staht-ups. RY OF THE | NVENTI ON
These and ot hera??gg\é\gyaéx}'e% Mo éc}y%f/an? hg flfaafgfimél%{'\fﬂg%nﬁr PRE orﬂtlagl'\rll(\aérslt

i nvention, whi céfthe tnbe befordng ceealpsdshapebioal iatoohmsidet dfehentubes rTheigraouerhasr ence
of the body of the 20 tube. that provides.a signifi.cantl j der target for
the yarn to engaghd A@"%‘{S‘@R?‘%&?@Q&Sk g’ﬁcgfué?gfgﬁﬁfsofgeg“l?%ﬁggﬁq%gfv cg% occur
with the tub@ ofocitb@ithihisaitbovie andat harow” sactivd dortdahing khdbrsildgpthefari.he score
of the present jnyention,r i ns. nt.i.all st.ant. regar s of the
FUbe' 5 ot ot ur eSEUAMENTE AT BHeL O SOTCB o2 bt arBaBpoa

di sadvant ages oOfssighdt\of Bieipasart igieAdemd irtbrpbrtdddkteiChil @ferent i its@ntitelye t ube

of the present jnyention is used,to s r arn that, is wound thereon to
forma yarn pacWhilg 6?&7%&‘106‘3%41%9?‘@%@8&?7# pgiFnthgie 'b?“&‘?éﬁ‘f“’gmnti on, the
tube conprises @ardddiiuh e t&itilcyinding fieldptherd @ebysti Xhprddémiéhtd 0 Bghdadé.se bet ween
opposed ends thereof and having an outer surface defining an outer dianeter
of the body. The body defines at |east one recessed score at an end 30

t hereof that has a flat bottom surface ané'opposi ng sidewalls to define a
wi dth and -2 depth of the score. The bottom surface extends in a plane
that is parallel to the outer surface of the body, and in a preferred
enbodi nent the opposing sidewalls are parallel to one another and

per pendi cular to the bottom surface of the score. The bottom




surface of the recessed score is at |least five tinmes the depth and is
capable of 5 frictionally engaging or capturing yarn that comes in contact
therewith. In one enbodinent, the score has a wi dth of between about

0. 15-0. 20 inches and a depth of 0.01-0.03 inches. In addition, the bottom
surface of the recessed score has an adhesive applied thereto, such as a
hot nelt adhesive or a double-sided tape. In this regard, the 10 adhesive

captures the yarn as the yarn is wound upon the tube. The score is forned
such that the adhesikbaspedt Eseanryd tabberige assasiont whers thepre istee thesidd ace of
the tubul ar bodyrochres br RO Ul BsWhSR aGAKA BtalthB, WP cduSesHhdduktidn® an
unwant ed obj ect t%at comes in contact therew th. Advantageously, the
recessed score Boblems sighas downtjmaandiyasted autssiela dhprglarasevaalreasensiyshyi faideds hape
regardl ess of th{e (R RbiH SndRHhENbeifd (af PRialidtPR vahRERiAPOS irhiibf Ibatidahe
bottom surface andH%%posindﬁgidemé?ﬂiﬁép(ﬁﬂa s&%stan%{gﬁfyl?é%%anab ar
cross-secti oh t ¢fanechaniepbyam gridess andc) Yasiatiomin grdoye dimepsiomsg dw pastienbay ibbiast o
rounded or V- ShanacGhRMATR: afHbiiie LAERBPHE niEAhPhAk Sehfichll 8RR,

i nvention provides a substantially greater surface area“to capturelﬁhe yarn
conpar ed to conthegtdouesads myesd wbessare Egmedivipeperb@rdand therefors as¢ someewhaint ent  of

t he tube. BRI EFR Qﬁ . 1%%&” A i.bed the
invention in gehergﬁlglh%%pgei?é}r_%ﬁce Wld| ow&%)tg%hg\@gé %gl?i%ghggconpanyi ng
dr awi ngs, whi chrefatigelp bigh medshgs aoriténg ofithatube tan @osel the papado@8 tavkverllewhich Fi gur e
1 is a perspective.side view.of I ndi havi pack qf yarn wound
t hereon accg(r?di f ecfl‘éel%ﬁgsetsaﬁﬁéﬁlshﬁg%&gr 8&8{!’%%%%?%5%%? ° n\S}%ﬁtu %teu?sqlkle ure 2 is a
per spective si dBessiiunast tegtilemirdiinpopetaiensacet bimgl indargnmamifieadingent of t he
present inventign... 3 iqure 3. js.an,end. view of a w ndi tube
according to ongclgﬂﬁoﬁ?ﬁ%ﬁwg8?5?‘%‘8&&%%%{“018F’i‘\rlee?ﬂn%%?ndlff’ﬁ%ﬁr%grﬁ HYea

detai |l ed side viwwuadingatmosphemelis difficaltwingj theretisdhreed €arartobetd cbie fane

enbodi nent of the prese Lnvention: and.Figure, 5 is a side view of a

wi ndi ng t ube ac\’fB‘f’Eﬁgﬁﬁ"‘t G e St ‘H&‘H‘E‘“dg?’g{“{w‘é‘h?fr°8§‘é%’f“°flﬁg%%’fii“8ﬂ% DETAI LED
DESCRI PTI ON1OF  Tirdre s hidERheédNod diyaritubs ehat aliows Gsiteasier yaawtad-igs. be descri bed
nore fully hereinafter with 10 reference to the acconpanying drawi ngs, in
whi ch preferred enbodi nents of the invention are shown. This invention may
however, be enbodied in many diSUMMARY OBTHE BNUENTION d not be construed as
limted to the enbodj nment et forth herein; rather, these enbodinents are
provi ded so that thi'SH a'é‘gf’ﬁ'@ °§8WrF PmE?éie‘% R’b'ihSEFQ‘HﬁafﬁtEf %Mr‘ésf’ét,mviﬂﬁmw |
fully convey thehiskpReided a febRsddriverd hicand #he olitGRumkdrddce f thebédyf et . 15

Li ke nunbers refer to |ike elenentf LBroughout. Figures 1 and % show

per spect i ve?Wi etiRe thpt proYidss jsigaiticanthy viiflerdprget fprdha yert fprengage. As such,

successful start-ups are more likely to occur with the tube of the present invention. In

addition, the shape of the score of the present invention remains substantially constant
regardless of the tube’s moisture content, which thereby overcomes the hydroscopic
disadvantages of conventional grooves.

25 In particular, the textile tube of the present invention is used to support yamn
that is wound thereon to form a yarn pack. According to one embodiment of the
present invention, the tube comprises a tubular or cylindrical body extending
lengthwise between opposed ends thereof and having an outer surface defining an
outer diameter of the body. The body defines at least one recessed score at an end

30 thereof that has a flat bottom surface and opposing sidewalls to define a width and
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supporting a continuous strand of yarn 14 wound about the tube into a pack
16. The tube 10 is suitable for high speed yarn w ndi ng operations, such as
during the manufacture of textiles. During a typical w nding operation, the
yarn 14 is wound 20 about a plurality of consecutively aligned tubes and
transferred fromone tube to the next by a yarn guide (not shown) according
to known techniques. In particular, the yarn 14 includes a | ead portion 26

that contacts the tube initially according to conventi onal gr actice. The
yarn 14 al so i nésntlekthesqors | Thspttqmyspriaee exiendgingplanedbpt iggragalielio|the pugrow. 25

The tube 10 inclyfgsofnt by Aldin £pRAGRY @mb&ﬂiﬁerltgh% Jﬁ&siﬁgssiéé@&aﬁ? GrePhiraflel

durable material, such as qE)aperbpardtontgl astic, nme carbon fiber, and the
like. The tube toensmnether apd peperdiculayorfne bettomssugfageraf éheisaerey Thelbetiemageous
when paper boar el HBess fE RcstSEch® id it Teald LIRS BRGAh bRl cARLRAPC! boar d
tubes are relatively I nexpensive to manufacture and the advantages of the
present inveht i Girtignallygngaging|os eaptuping arythat Toraesin dyntacpthe@withefreomgbl y i s
suitable for re g%iglq R RN Y WDl aty g@q {nel ydes -4
opposi ng ends 15‘? %dr{l’gﬁ%gncla%g{tde? sur%{acé‘p%ggg%{?gﬁgi%higq? St Bbe (\iﬁggln# The
body 12 al so i n@0U@dS imahes.nner surface 15 extendi ng between the opposing
ends 18, 20. During Malell i i dnto..the pack
16 about the outer slﬁira alggﬁ’lrﬁ%b%} 8@%@&%@@&%&%&%%céreth% Xew%gl Sl‘é%apglll%({;ussed
bel ow. The bodythtteakwb akabotanetdbestedcdr 8 dountde-gidedompex ilmitieregard, td t he ends

18, 20. In e epbodi ment he score 22.1s |ocat 0 0. 30-0. 40 .i nches
fromthe en &of acﬁ%gv? ?Jah[)’g'r%fr%ﬁaﬂ %glsasgﬁef}fag% Sgort %H‘\’%ﬁ%@@%%s \ils lsafoﬁ%ﬁdr of
opposi ng si dewasuch tid#the 3Bhesiva preéardblycddeanct extead pat the dutstsutfaceof3ke tkdlames t he

i dth of th 22 _and ds | | i al | ] el h
of the out or sunaiBnsEore ShENEEapls BeS BIRHT g s opelPareSae °a6™

are spaced apar in doytatthkerbaith. om surface 38 and extend fromthe bottom

surface to the outer, surface .13 of the bod 2 to define the depth of the
score 22. In one enb%%iaﬂtéﬁ?o,“ﬂ?’ﬁlée ISbeﬁffgisﬁHe éf é&ﬁﬁf@%‘“ﬁ%‘f”’%é“ P@“‘H}y
substanti al Iy prtaidishdpe adgatdest Sthd@bistute Gutchbereheltbe. MakE epiricyily, tiee
opposi ng si devva%(ls 34, 36 are parallel to one_ another as well as being

e
per pendi cul ar t BPtOMSUHBTe BfoRRASING Sidevsalisform ﬁ%f’cbs‘i?st‘aﬂﬁéccf“é@égé’é%{ss'éﬁ%‘% 22 has
a substanti al | yihaei§ hidboredistint Sd@Rensioth dRangd3 Qompaed to fbumBEaBONShapbd t he score

22 depend on several factors, such as the size of the yarn 14, the size of
AP& &If"ﬁté"‘{%i

the tube body 1ZCCYHqARf thejreaesse thenfessnt ipyrationpraddes whgptially defi ned

by the bottom s%keitafsﬁrf&% area taePtlire fhe yan lcbiBsred RLoMRALiGhaPErob N8 répailegs For
exanpl e, the tube can have a | ength of about 150-350mm an inner dianeter

of about 75%%430fHe Battuse ooptepkatitiatibe kness of about S-9nm The recessed
score 22 can have a width of about 0.15-0.20 inches and a depth of about
0.01-0.03 inches. These dinensions are provided for illustration purposes

only, however, as the di men&RIREDES IONSE EHESRAYWINGS han t he ranges
described herein. Figy tﬁusﬁ%&%e@ﬁleﬁﬂgﬂtidn‘ﬂr{]vg&femiQﬁnsﬁ%@?&erﬁb@%llﬁgwb@s shown,

the bottom 25 surface 38 is recessed fromthe outer surface 13 of the tube
body 12. Howevemadetpgheqspnmpapying drawingy dduchpranes pecessarily drayr t seale, padt i on of
the wal | thiekngfgeinf the tube body 12 that is defined as the distance
between the outer surface 13 and the inner surface 15 of the tube body. The
recessed score 22 i Fighiabpsd psepective sidpeicw of p singding tule hagingaippek ofiyAnsi onal
30 changes if t ; i ur when the tube
body 1218 -5 P o S e e

hydroscopi c. Wi | e dbgwedisiansspectishsigevicyoba windingduer aceprdiogfd orie" or cl ose
as the paperbo i ] he tube swells with an increase in

noi sture | evel aé%%&gh@bee r3£eggnrleat rtleﬁl’r educes or elimnates the ability of
the groove to capture the yam the recessed score 22 of the present 5
invention retains its substantially rectangul ar shape regardl ess of the

moi sture content of the tube body 12. Spegjfically, the generally

per pendi cul ar configuration defined by the bottom surface 38 and the
sidewalls 34, 36 is relatively constant regardless of any changes to the
shape of the tube body 12. Thus, while it is possible that the width and/or
depth of the score 22 nmay vary dependi ng on the noisture content of the

t ube



10 body 12, the score 22 retains a substantially constant rectangul ar

shape. As such, the score 22 of the present invention does not close or
shrink as in conventional tube grooves such that the yarn 14 is prevented
from being captured. Thus, the recessed score 22 of the present invention
captures yarn 14 better than conventional tube grooves in a w der range of
conditions. 15 Figure 4 shows a detailed side view of a portion of the tube
10 according to one enbodi.nent. AdvaPta pusly, the bottom sujface 38 of
the recessed score 29181% Jjaar gbdew 814y Wﬁé“‘%éﬁécc&? P%tofﬂeaﬂg?‘{\‘@c‘ltﬁét i ndi ng
operation. In thigedt@dnebn; at | east a portion of the bottom surface 38
accordi ng to one enbodi nent has_gn,%dhesive 40 applied thereto._ The

adhesi ve 40 can be f Bighisd i # gffp et apogtioned 2 windipguke acgording i enene t
adhesi ve, such %ﬁlbbaﬁlcmf&hd:p’r&%ﬁlm@nﬁ@ﬂ%ﬁdi ve adhesi ves designed for

| abel i ng applications and sold under the names HW 2703, HL2198X, and
HL2203X by H3B. Ful | Eigueesyipaside yrewef 2 winding tug sraeidizg 4o onegmbedimeaicef the
Alternatively, thg.Adlesione 40 can be a doubl e-sided tape, such as
doubl e- si ded tapes sol d under the nodel nunbers 465, 463, 926, 928, 976,
and 970 by 3M Conpany of St. Paul, M nnesota, can be 25 used. The adhesive
40 can al so be applied to @pTiagesh DESPRIFTION OFf ThHRENYENGYEGY! s 34, 36, and
the adhesive 40 can be applied in a uniform patterned, or random fashion
about the surfaces ofhe presentipeentionnew yilbbodescrgd morefybpbeseipafter withadhesi ve
40 i s positigne . such,
the tube 10 lganq%fg@f)‘%\g%e %ﬁﬁ%ﬁg’%@ﬁ@gsﬁg@gh E%%é%&lg@b%g%n%%aﬂé i ng or
storing a pl uralinveytianfar¢ showsn, Tois itventitineday, Boweviey beemleliadzn ornywiffocot

i nadvertently stickin tr i i t 0 [ . The
adhesi ve 40 ena1;l:§(?r$(5,\hls§ a?(gseh%grnr??{ﬁéoﬁ %%gq%glgp %d?ﬂgél%l T he e?'%géts@}g?j{‘%%g’r e 22. At
| east one wr ap, rahal, thesefembadiingnta bigproviled Go thatthis, distosure ayiit b thdroogh amdl easabl y

secured 5 in th e . i nnj . {:ndj Jd for the
fube 10. The wi SARREeCaoa CAly o Shabitorile By Mg RN AR A 1 3°
yarn 14 fr ormSond&ikeulnmbers referad hike elbperds theoughaptii de (not shown). I n

particul ar, the contjnuous_s nd of rn 14 i ed froma,.conti.nuous yarn
Spi nni ng process andklgﬁrﬁfEf‘"é%i‘lﬁlr?wtﬁ%Sp%/cglgg?segaog%%’r(@eﬁgngfortt‘f(;béeqplg%re 10. The
yarn 14 is br okeuppattingaeohtimdugstriaid cffya@6l 4t voound aboud theeutd it d p2& MhiThe t he 10

tube 10 continu .rotate.and, receive varn. \Wen the tube. 10 has received
a predet er ni nedgi’ﬁéﬁﬁstsuw%f/g’f ﬁlgﬁf’eeﬁPf%mtvé?(fm%)?ﬂﬁﬁ%%s’ S5 8t ‘Erﬁlqu}ear nis
transferred to annafiitaceftextidaviDedngaappicdl atiadingpetatibe tdyarel 4 it wosnd apt ur ed

by a recess score defined. therein The .tube 10 stops after the rn has
boen caught nd B R EFILH Ohsenirbihey Al S et o B SBERIREN 56
associ ated w t hntfidyhyhe ghidei(sot Bliovknd acconliigho kaswn tebimiquas. | In padic®ar, thehe
process i s then repeat to, transfe rn_ont bse nt tubes to form as
nmany yarn packsy‘ggqgé‘é" o leﬁ‘?@‘ﬂﬁ%"g‘s%’ﬁo mé}ﬁ&ﬁﬁ%&‘ﬂgﬁﬁ'\f@coﬁu{ﬂ% | ment ,

wher ei N anot her céRefiomaltbradtios. eTirAyairs14 aisvdhctaep i Xl poition 304 disetss@Dmore
addition to the recessed score 22 proxi mate the end 18 di scussed above.
Advant ageousl vy, ﬁﬂg’jﬁeﬁ?@"both recessed scores 22, 24 allows the 20 tube to be
reversible 28 that erThdw@be Ridclides adfibutaa/tldiatd $6dl 120h& aPfothel dfardarabe duri ng
t he wi ndi ng operation. Therefore, the tube 10 according t.0 t_ﬁg re;e?t
i nvention provi g@teriphpshes ppethgednplastierpdal; ?i‘ﬂf"ﬁ‘é.‘bﬁf’la“do‘ge Eﬂ“’ov i”ﬁﬁl '] east

one recessed sC@e§rebéntlienteiit Parti@arkPddRantsbesUsWHRE paperionfll thigks QRAised inon t hat
retains a substantially constant shape, regardl ess of 25 the noi E‘%ure

content of the theyEndingpreratiop,asparRaroratdfBbe afrarelatiyely Wexneptiye 19 naguiseitifoar d,

the recessed scCgfifhdgdanagssEr e priert ireRichsRdnoleR¥RAY §HRBMPTAY béty2a nor e
robust start up region for a w der variety of environnental condlﬁl ons.

Many rodi fi 88t i ereéeraihyissuitable faraspertedatst drneh 3y GBS OPEAtiaNS) and ¥ 0 mind
to one skilled in the art to which this invention pertains having the
benefit of the 30 teachings presented in the foregoing descriptions and the
associ at ed draw ngs. Therefore, it is to be understood that the
invention is not to be limted to the specific enbodi nents disclosed and
that nodifications and ot her enbodinents are intended to be included within
the scope of the appended clains. Although specific terns are enpl oyed
herein, they are used in a generic and descriptive sense only and not for
pur poses of limtation.




~.g_ .CLAIMS: Atextile tube on which yarn is wound to form a package,
conprising: a tubular body extending | engthw se between opposed ends

t hereof and having an outer surface; and a recessed score defined by the
tubul ar body proxi mate at | east one of the opposed end, the recessed score
having a substantially planar bottom surface and opposing sidewalls to
define a width and depth, the bottom surface capabl e of capturing the yarn
and extending in a plane that is substantially parallel to the outer 10
surface of the loppisingendhikd; 2 inl apjcgten swface hkextendingskegebstyomen. The udyl2ast
about five tine - ; . r di t L .wher ei n
t he opposing si g’\%’\/a ﬂ@ggéﬁn}b%?grﬁ%g[ls %xée‘?é‘%&%gﬁ%é’%&%‘é%%%ﬁ?ﬂq ﬂa)}m?% t he
bott om surface efwitdieg oppcaios éd ysmddds woBndlintoAhd pable 1 Giaboot e ngtet rfatedi3m 1,
wherein the tube.jncl ud re ed..scor t each of the opposed ends
thereof. 4. A tﬁsgle%g‘gyofzg‘f%e?oeﬁaéﬁﬁd%scil?se\aﬁglf"gi n the recessed score has a
wi dt h of 20 between @hoiidyd2 ibe Bas2(retcnsdasoraipraxitaptdae of thalkadit18020) 1In0. 03

inches. S. A tube according, to Cl.gi.m 3 er ej | east. one of. the
recessed scores °ﬂ%§m?%\ﬂ‘ﬂ’tt'ﬁheosfc 0’652 \)\7?8 ﬁdt%{ig%ﬁ ’t’tea(ﬁi.bl@g(b’.n sitﬁr?Bhtg% e dept h
of about 0. 01- 0403 andhdsaSlat Béitom suffate B8cand agair df spposing Sllawalls 34, Ish@i ei n t he
opposi ng sidewal I s. of each recesse re.are parallel to each other and
per pendi cul ar tBaIF’ﬁ'glarbﬁ’te$8mr§ﬁ‘F?a§%gs 5{{0@13%% Yﬂ%’?t){}ggscg&i}raaﬁﬁ@wp ®faim 1,
wher ei:l In t he ][ECﬁEﬁeﬁlg)Sﬁﬁﬁaﬂy!p%mII&Sthato'i@hdidﬂﬂﬁg@%ié a8 gmhe:gcr@tmntmghape

regardl ess of the tube!s Isture content. - : ube according to
daim1, whéPei ﬁpm%@gﬁ@swgfﬁi“*b%e mac?dgarpﬁ'ém&hébaﬂw&r%@eaw@ sxtdfom | and
wherei n the recapIRMdoReRtRe icthaber sarfasdStAitletaly 12 ©UBHASRE d§IREBhe
regardl ess of the tube' s noisture content. 5 9. ‘Atextile tube on which

yarn is wound t&9e# a opaembndiment dhpenperingsideralle b 38 arasybyansisbendi ng

| engt hwi se bet \A@a?g,mm&?aﬂm@mn{ SR 8038. aneteddBY] (ROopPBsiRE LiBEw 11 3l G @
recessed score defined by the tubular body at at |east one end having a
substantial |y pPambel thenerapptherss Pl és beine pispradicHly eithedniipmsurfesedéee fet a

wi dth and 1Qsdegfelecehdad sddpd 2%5@6&%&1?&&&&@11@&&&. Vil etdiat 1S
substantially parallel to the outer surface of the body so that the w dth
of the recesseddisessiens of thascpred3 derepd ar sqverpbiagtorsesich prtheiaipe of theuanedt:; and
an adhesi ve dlsaﬁ%a@omeg&b%bs@ffgmhéﬁeé %J@&m%?@k%&f}gag fo hefineaby 10. A

tube according to Caim9, wherein the adhesive is applied to at |east
the bottom surface 38 is about five times the depth of the score. For example, the tube

can have a length of about 150-350mm, an inner diameter of about 75-143mm, and a
20  wall thickness of about 5-9mm. The recessed score 22 can have a width of about
0.15-0.20 inches and a depth of about 0.01-0.03 inches. These dimensions are
provided for illustration purposes only, however, as the dimensions can be greater or
less than the ranges described herein.
Figure 3 shows an end view of the tube body 12. As shown, the bottom
25  surface 38 is recessed from the outer surface 13 of the tube body 12. However, the
depth of the recessed score 22 is only a fraction of the wall thickness of the tube body
12 that is defined as the distance between the outer surface 13 and the inner surface 15
of the tube body.
The recessed score 22 is shaped so as to be resistant to relative dimensional

30 changes if the tube body 12 changes shape. This can occur when the tube body 12 is
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the bottom surface of the recessed score. 11. A tube according to Claim?9,
wherein the adhesive is a hot nelt adhesive. 20 12. A tube according to
Claim9, wherein the adhesive is a double-sided tape. 13. A tube according
to Claim9, wherein the opposing sidewalls are 25 parallel to each other
and perpendicular to the bottom surface of the recessed score. 14. A tube
according to Claim9, wherein the tube includes a recessed score at each of

t he opposed ends thereof. -10 15. A tube according to Claim9, wherein
the recessed scdPraeAatparesiperd o ethenypateral hatase biydrescapic. Whilpeqnyentwsaldfid a
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Fuller Company of St. Paul, Minnesota, can be used. Alternatively, the adhesive 40
can be a double-sided tape, such as double-sided tapes sold under the model numbers
465, 463, 926, 928, 976, and 970 by 3M Company of St. Paul, Minnesota, can be

25 used. The adhesive 40 can also be applied to at least a portion of the sidewalls 34, 36,
and the adhesive 40 can be applied in a uniform, patterned, or random fashion about
the surfaces of the recessed score 22. Advantageously, the adhesive 40 is positioned
below the outer surface 13 of the tube body 12. As such, the tube 10 can be placed

adjacent other tubes, such as when stacking or storing a plurality of tubes, or handled
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by an operator without inadvertently sticking or transferring adhesive to another
surface.
The adhesive 40 enables the yarn 14 to be captured in the recessed score 22.
At least one wrap, and preferably about 3-50 wraps, are captured or releasably secured
5  in the score 22 at the beginning of a winding operation for the tube 10. The winding
operation includes transferring a continuous strand of yarn 14 from one tube to another
by a yarn guide (not shown). In particular, the continuous strand of yarn 14 is fed
from a continuous yamn spinning process and captured in the recessed score 22 of the
tube 10. The yarn 14 is broken at the lead portion 26 to form a lead epd 28 while the
10 tube 10 continues to rotate and receive yarn. When the tube 10 has received a
predetermined amount of yarn 14, the tail portion 30 of the yarn is transferred to an
adjacent “downstream” rotating tube where it is captured by a recessed score defined
therein. The tube 10 stops after the yarn has been caught and broken by the
downstream tube. Thus, the tail portion 30 associated with the tube 10 is broken to
15  form the tail end 32. The process is then repeated to transfer yarn onto subsequent
tubes to form as many yarn packs as desired.
Figure 5 shows an alternative embodiment, wherein another recessed score 24
is located proximate the end 20 in addition to the recessed score 22 proximate the end
18 discussed above. Advantageously, having both recessed scores 22, 24 allows the
20  tube to be reversible so that either end 18, 20 can be used to capture yarn 14 during the
winding operation.
Therefore, the tube 10 according to the present invention provides important
advancements in the art by providing at least one recessed score 22 for capturing yarn
14 during a winding operation that retains a substantially constant shape regardless of
25  the moisture content of the tube. Thus, for hydroscopic materials, such as paperboard,
the recessed score 22 according to the present invention provides a more robust start-
up region for a wider variety of environmental conditions.
Many modifications and other embodiments of the invention will come to
mind to one skilled in the art to which this invention pertains having the benefit of the

30 teachings presented in the foregoing descriptions and the associated drawings.
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Therefore, it is to be understood that the invention is not to be limited to the specific
embodiments disclosed and that modifications and other embodiments are intended to
be included within the scope of the appended claims. Although specific terms are
employed herein, they are used in a generic and descriptive sense only and not for

5  purposes of limitation.
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&610% & () - 123*5. 5/ 51(?515%51{6}“?1'&3 tube oljrg.%q%lh(y)ar-n is &'9341%' t«g }&r@a]pgg(agc, comprising:
a tubular body extending lengthwise between opposed ends thereof and
5  having an outer surface; and
a recessed score defined by the tubular body proximate at least one of
the opposed end, the recessed score having a substantially planar bottom surface and
opposing sidewalls to define a width and depth, the bottom surface capable of
capturing the yarn and extending in a plane that is substantially parallel to the outer
10 surface of the body so that the width of the recessed score is at least about five times

the depth thereof.

2. A tube according to Claim 1, wherein the opposing sidewalls are
parallel to each other and perpendicular to the bottom surface of the recessed score.
15
3. A tube according to Claim 1, wherein the tube includes a recessed score

at each of the opposed ends thereof.

4. A tube according to Claim 1, wherein the recessed score has a width of

20  between about 0.15-0.20 inches and a depth of about 0.01-0.03 inches.

5. A tube according to Claim 3, wherein at least one of the recessed scores

has a width of between about 0.15-0.20 inches and a depth of about 0.01-0.03 inches.

25 6. A tube according to Claim 3, wherein the opposing sidewalls of each
recessed score are parallel to each other and perpendicular to the bottom surface
thereof.

7. A tube according to Claim 1, wherein the recessed score retains a

30  substantially constant shape regardless of the tube’s moisture content.
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10%% () - sl hydroscopic material, and wherein the recessed score retains a substantially constant

shape regardless of the tube’s moisture content.

5 9. A textile tube on which yam is wound to form a package, comprising:
a tubular body extending lengthwise between opposed ends thereof and
having an outer surface;
a recessed score defined by the tubular body at at least one end having
a substantially planar bottom surface and opposing sidewalls to define a width and
10  depth, the bottom surface extending in a plane that is substantially parallel to the outer
surface of the body so that the width of the recessed score is at least about five times
the depth thereof; and

an adhesive disposed in the recessed score for capturing the yam.

15 10. A tube according to Claim 9, wherein the adhesive is applied to at least

the bottom surface of the recessed score.

11. A tube according to Claim 9, wherein the adhesive is a hot melt

adhesive.
20
12. A tube according to Claim 9, wherein the adhesive is a double-sided

tape.

13. A tube according to Claim 9, wherein the opposing sidewalls are

25  parallel to each other and perpendicular to the bottom surface of the recessed score.

14. A tube according to Claim 9, wherein the tube includes a recessed score

at each of the opposed ends thereof.
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recessed score are parallel to each other and perpendicular to the bottom surface

10  thereof.

18. A tube according to Claim 9, wherein the recessed score retains a

substantially constant shape regardless of the tube’s moisture content.

15 19, A tube according to Claim 14, wherein the recessed scores retain a

substantially constant shape regardless of the tube’s moisture content.

20. A tube according to Claim 9, wherein the tubular body is formed of a
hydroscopic material, and wherein the recessed score retains a substantially constant

20  shape regardless of the tube’s moisture content.
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