STACKABLE W NDI NG CORE AND METHOD OF MAKI NG SAME
BACKGROUND OF THE | NVENTI ON The invention relates to
tubul ar wi ndi ng cores about which various materials
are wound into rolls, and nmethods of maki ng w ndi ng
cores, wherein the cores are configured to facilitate
roll's of wound naterials being axially .5 stacked
end-to-end so they remain coaxial wth one another.
‘Wb materials such as paper, plastic film netal foil,
and others, are comonly provided to web converters
(e.g., printers, lamnators, surface treaters,
packagi ng manufacturers, etc.) in the formof |arge
rolls of the material. The web material is wound
about tubular w nding cores, which 10 typically are
fornmed STACKEBORWINDING | ' N
multiple rolls of natﬁgqgle% ac edlﬁ\;‘gcﬁlscal AME
end-to-end in two -or nore |layers on a pallet. A
corrugat ed paper or plastic separator or slip sheet is
posi ti oned betwee gl I s to prevent -the

roll's fromrubbi @%@W@ﬁﬁmlﬁw edges of
the web material. The separators or slip sheets
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A corrugated paper or plastic separator or slip sheet is poéitioned between

adj acent layers to prevent the rolls from rubbing together and damaging the

edges of the web material. The separators or slip sheets increase the cost of
15  shipping the web material. '

BRIEF SUMMARY OF THE INVENTION

The present invention provides stackable winding cores and methods
for making such cores that can allow rolls of web material to be stacked end-to-
end without separators or slip sheets between adjacent layers of the rolls. A
20 stackable winding core in accordance with tﬁe invention has a male end and an
opposite female end. The ends are configured in such a manner that they do

not hinder or prevent the insertion of chucks or mandrels into the core for




5 configured to support axial |oads exerted between
the cores. The wi nding core can be produced in various
ways. I n one enbodi nent of the invention, a

paper board tube is produced in the usual fashion for
meking a winding core. The inner surface of the tube

i s madhdingdr atwiotmhgeTdvedimithigal aboiighd Goré. "TRERSR hl®f one
i nside di aneter and thereby produce a fenmal e end. At

the FOredpRr6siveRicanta T fepals andind anether come %trthguhﬁ aeres fan be
h
machi;afy §Qc e%déﬁ‘ag teﬁﬁ tﬁé’% Héagglpe b%ﬂ%eﬁ éh g ayesf

produce a rm e en Into

anot keepingthe cotercothially Bh@ﬂﬂhvztlﬂea@@ bthet. ST @l Q&dalso
h vin | e, and fenual and nowhere is the

e ends,
si § rEoSPPRATt Rpal IE@géXPIé%dis@ﬁm thpgeresnf the main

portion of the core that extends between the mal e and

femal e engge Wﬁ?diﬁ 6bR%hY be ﬁ{iﬁ&lﬂqg Faifd S%v@ gr:; She &Abdiment

be inserted into he core out hi ndran
anot héthe énnsotometapafboeddeubeas prdduoe] inttheussahthishign éareaking
tube di sposed within

- o ey [TRG i pifies Ob e dute s pUSPPOA arend ohtie
an endeROfrciate B iidi®: diRRSE: ex%?)(% Emﬁcéﬁ I‘eanﬁé’EHEﬁ At the

the outer tube at one end, and e ot end
bt eﬁpmﬁ@e@@féh@l glb@et}lg otiter b ficn frmactinadutb eeduch dreatyside

provjdin e _ends. d ou

t ubes are gﬁt&& ptr% u@ﬁ&i‘in%? ?tr?agﬁ] fﬁ%‘ﬂ"f

to pﬂlmbome |Iﬁth1§ faRBMEABdE iPRLIRRD hah'ﬂg E’ﬁalér Qﬁi female ends,
e enbodi nent can be produced by making an

t ube-i

i nnef® rf:%ﬁ"er i éhes’é‘ﬁl&? dianofervh Kierrgralessobar that ofths meint portion
the guhstsle e b n

slightly esﬂgdtt% g}é b Fénd;t?gke'm Jnd?t? bt e?‘d &n{h@gly’

tu bechuﬂfhseon amendrel Qahebeamrtbchmno the cbfesneiuﬁcﬁfﬂ hili@ﬁ'aﬁlcé.h e

outer tube and posi tioned in an axially offset

posi tion,, and,t es C be affixed to_each other
to prever® apg@g{ F’i‘} O‘E %‘?FE]H? Ingentipeethc MHading core essentially

Al t edogiris¥@d innbntub® BisFSe8 w‘?tflur?m?&itélacll d m%%&?allly offset

paperboard wi nding core, a plurality I nner ,
can R%ltm@ﬁ@l ﬁiﬁbm endl [Butiomeidhe innamibad:ktemtsd)m bgﬁinki&he outer

to f 4t and allt of outer
pl i etgﬁég%tﬁb &&Jﬁ’ﬁ Qifer teﬁ‘th% t?§ tends) g%\’éﬂﬁ‘@ﬁéﬁﬂmﬂ“
200getbe Ithetrébyf p?bﬁiﬁﬂfg 4lk @hd female ends. The inner and outer tubes are
affixed to each other in suitable fashion to prevent relative movement between

them.

The tube-in-tube embodiment can be produced by making an inner fube
and separately making an outer tube, with the outside diameter of the inner
25  tube being slightly less than the inside diameter of the outer tube. The inner
tube can then be inserted into the outer tube and positioned in an axially offset
position, and the tubes can be affixed to each other to prevent relative
movement between them. Alternatively, in the case of a spirally wound
paperboard winding core, a plurality of inner plies can be wound about a

30 mandrel and adhered together to form an inner tube, and a plurality of outer



tube surrounding the inner tube, while the interface
between the tubes is free of adhesive. The resulting
tube assenbly can then be cut to the appropriate
length for the core and the inner tube can be slid
into an axially offset position with 5 respect to the
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15 embodiment of the invention;

FIG. 2A is a fragmentary cross-sectional view on an enlarged scale
relative to FIGS. 1 and 2, showing the male/female end engagement of two

cores in accordance with the invention;

FIG. 3 is a cross-sectional view of a core in accordance with another

20  embodiment of the invention;

FIG. 4 is a diagrammatic depiction of an apparatus and process for

making a tube used in the production of a core such as shown in FIG. 3;

FIG. 5A is a cross-sectional view of a tube made by the apparatus and
process of FIG. 4;

25 FIG. 5B is a view similar to FIG. 5A, showing a finished core made
from the tube; and '



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
inventions now will be described nmore fully
hereinafter 5 with reference to the acconpanyi ng
drawi ngs, in which some but not all enbodi ments of the
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enbodi ed ny diff erent fo nd.shoul ,
const r uedPg% rqallg ersge% o the” O}é%?}gﬁt HEW?% gel” Fré)lufﬁta"ked
her emith thadstancd EELestibociriRRE SvitkrtBe fvemiched so t hat
this disclosure wll sat i sfy appl i cabl e | egal

requi renents. _Like nu to 10 like elenents

t hr oughout . FPQM@ED@E%@BHQ'HO%QF dHEBDW BYITHINCor e

10 in accordance with a first enbodi ment of the

i nventi ongy, @ﬁl@sén'{ ﬁlv%ﬁ & oW witl %&ls&% Qhdrs ﬁ?ﬁy l\f%%naﬁer

mat eri al on su cores. e Wn |ng core
conpwithesfemngetndhahdopmpehiing ﬂfmhgs hmdlylcl‘n 8orh& Butenot all
Iengtht at exceeds the wi dth terial to be
wounfmBegnts ﬁgﬁﬁd’ﬂ‘éem@aéwst d.ithese isntgnsenpabe

i's “@rﬁﬂ@dléd‘fn%ﬁif Qftbrent fb%n@tﬁﬂ(g ﬁ ndt e §?If&‘ftru5(§] 4 ﬁl&ftlg% to the

proj ect beyond the ends of as i1 [lustra
FI G ertiboditments scirferth heteinj esther, ﬂnkeeemimdﬁma;ts ane popyidad goethat

d, .a. mai rtiqn 16 extendin
bet %fﬁﬁfﬂ%ﬂﬁf% sptinty Sppbiodhly toed Teaipreriens 21?1‘6%‘%“5&?“3 refer to
1(EaSIIkéé1@mmeﬂ1rombht on 16 conprises a paper board
tube; in a preferred enbodi ment, the nmain 20 portion

and the two_ends are of one-piece integral
const r uct FI§%- dnd 288 Ay depict 4 wipdine cprsd0dn pedeadanth avithe first

porti dgxg b lhga{t#oglgléndzl %%fél} %t%glgnéf RN 8&5) nné:ftenal

cylindri outer sur Const ant
oV er weurisdresuch abﬂey dhe Wardlmg a)rb @0 gdapdes blpendrallin cylindrical

ortj] The fe end 14 has .an i.nsj de dj aneter
S r eal %fS’ hapigg atlﬁrg'arf cepdihe widihof web material fobg wpwRken
BT T 86 BorkBsueh thdt $/haR me W& ﬁuhf%ﬁaﬁ@ wolip& uﬁ@L So1f e %ﬁ;
an outside di anmeter |ess than that of the mai’n t1on

-and ¢nds of thezaretprejectisivdad theicadeofthe ofll dstifludtews] ia RFIGd1. The

14 sych. that th | d of th table
e Sl BTG oest Baite o B4 58T S isipparion 16

FI G ex%dldgfbeﬂvﬁh%ﬁ héifted toRfb ﬁﬁlé@ﬂtfelﬁsleteﬁ@s | AVRR 'tﬁ’enmam

t he anpunt by which the fenal e end O exceeds the
| D grortioiel edmpripes & paperipdasd mbnamtaarreﬁestcé ambddmmna:thq inein
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paperboard tube. The main portion has a cylindrical inner surface 18 and a
cylindrical outer surface 20 each of constant diameter over substantially an

entire length of the main portion.

The female end 14 has an inside diameter greater than the diameter of
25 the cylindrical inner surface 18 of the main portion 16. The male end 12 has an
outside diameter less than that of the main portion and less than the inside
diameter of the female end 14 such that the male end of the core is insertable
into the female end of another said core as shown in FIG. 2A. In a preferred
embodiment of the invention, the amount by which the female end’s ID

30  exceeds the ID of the main portion {(hereinafter referred to as the ID increasc) is

-4.



4 approximately equal to or slightly greater than half
the radial wall thickness of the main portion, and

t he amount by which the nale end's OD is |ess than the
OD of the main portion (hereinafter referred to as the
OD decrease) is approximately equal to or slightly
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between two cores having their respective male and female ends engagedr asin
FIG. 2A. Ina preferred embodiment, each end defines two such stacking
surfaces. More particularly, with reference to FIG. 2, the male end defines a
first stacking surface 22 at the end of the male ehd, and a second stacking
25  surface 24 defined by a step between the reduced-OD portion and the main
portion of the core. The female end defines a first stacking surface 26 defined
by a step between the increased-ID portion and the main portion, and a second
| stacking surface 28 at the end of the female end. The axial length of the male

end is substantially equal to that of the female end. Consequently, when the

30  male end of one core is inserted fully into the female end of another identical



stacking surface 28 at the end of the female end. The
axial length of the male end is substantially equa
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within the outer tube, thereby creating a male end 112 at the one end and a
female end 114 at the opposite end of the core. The immer tube is affixed by

25  suitable means (not shown) to the outer tube to prevent relative movement or
slipping therebetween. This can be accomplished by an adhesive applied
between the tubes, by mechanical means (e.g., fasteners such as staples or the

like extending through both tubes), or in other ways.

The tube-in-tube core can be produced, in one embodiment, by

30  separately making the inner tube and the outer tube, of appropriate lengths and



25 suitable neans (not shown) to the outer tube to
prevent relative novenent or slipping therebetween.
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one another by the adheswe to form an inner tube on the mandrel.

A plurality of outer plies 210, 212, 214, 216 are wound atop the inner
plies. Adhesive is applied to the outer surfaces of plies 210, 212, and 214, so
25  that the plies 210, 212, 214, 216 are adhered together to form an outer tube
surrounding the inner tube on the mandrel. However, there is no adhesive
between plies 208 and 210. Accordingly, these plies can slip relative to each
other. Thus, the inner tube formed by plies 202-208 can slip relative to the
outer tube formed by plies 210-216.



one anot her by the adhesive to forman inner tube on
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step in the process of making the core is to slide

the innerThéfgckhBf} bk lc¥res #h MdoMBinde With UEnPLHBh allow
tube 150 and then affix the tubes together by staples
160 Wils of Web maiesiaistothy sprckadtotcréate miuliple Blyers oua pallet, as

nove t .b n t.he. tubes. . The stackable w ndin
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descri ptions and the associ ated drawi ngs. Therefore,
it idesqriptigas gndide assoeigtedifzawings. Thercfore, it is to be understood that

20  the inventions are not to be limited to the specific embodiments disclosed and

U

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

purposes of limitation.




20 the inventions are not to be limted to the

speci fic enbodi nents disclosed and that nodifications
and ot her enbodi nents are intended to be included
wthin the scope of the appended clains. Although
specific terns are enployed herein, they are used in
a generic and descriptive sense only and not for

pur poses of Iinitationvwmﬁeﬁskﬁdgﬁﬁhy%g IS 1. A
stackabl e wi nding core, conprising: ~a mle end; an
opposite female end; 5 a main portion extending

bet ween and 4 siackatiletvaintiing corl eorapidbiigenal e ends, the
mai n portion.conprising a paperboard tube, the main
portion hﬁ@@ﬂ@egg cylindrical inner surface and a
cylindricgh opMsRE f&i4IE agg each of constant dianeter
over substantially an entiire length of the nmain
pdrtion; il poios egtedding betwgemand josiedao dieanst and female

reate han .t he di aneter. of 10 th l'indri.cal Jnner,
Sur £ Sids. 1 S0 PRIIoR SBPTFGE 2 PRRGOFAIN Shen HRoHARR. RFtaR having o
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femal e end such that the male en e coreis
i nsefliaristes oven substhetifllyrmm|catired puapt bf theandie possiang cor e;

and the cgre. nowher,e havin ..nsi de dianmeter |ess
than the |eg?}3?l§ ren‘g?‘aw% g ﬁgﬁ@ﬁl%‘ﬁ?ﬁ Qﬁ?tcﬁntﬁﬁ‘é'fhemeé?é’f
10 tihe cyBhdiidadirinkbOsurfade offhe nBlidpdAbh.e W nding core of
claim1, wherein the male and femal € ends conprise

paper boar temale end kavigian onteide diamptepdash thah ghaviaside diameter of
port i t Welo( ore.of .clai

L@l o0 SABRELRIAY I8 BELE Bl SR e et
f or nendtdfannthiensgddedrepandar e nmachi ned respectively at

i nner 20 ﬁ$d outer. surfaces of sajd Paggrboard t ube so
as to forRFCRE neahsrehmymeandnsde diamster doss hapba dipmeter of

TR NhB QUi PR aPiRHer SMEREPd Eh AR ends conprise
integra? parts o? sg?d pape?%g{r #ﬁbe. 4. The

stackabl e wi nding core of claim2, wherein the core
conpri ses?. The stackable winding core of claim 1, wherein the male and female

ends comprise paperboard tubes formed integrally with the main portion.

3. The stackable winding core of claim 2, wherein opposite ends of the
paperboard tube that forms the main portion are machined respectively at inner
20 and outer surfaces of said paperboard tube so as to form the male and female
ends, such that the main portion and the male and female ends comprise _

integral parts of said paperboard tube.

4. The stackable winding core of claim 2, wherein the core comprises
an inner paperboard tube coaxially disposed within an outer paperboard tube
25  and axially offset with respect to the outer paperboard tube such that one end of
the inner paperboard tube forms the male end of the core and an opposite end

of the outer paperboard tube forms the female end of the core.



an i nner paperboard tube coaxially disposed within an
out er paperboard tube 25 and axially offset with
respect to the outer paperboard tube such that one end
of the inner paperboard tube forns the nale end of
the core and an opposite end of the outer paper board

tube for t The. .

st ackabl g% vvl'InITI |S£1agﬁ%%§e og %{oré HFT&% Q‘Lﬁh T OBIEEE ng:

a g i ][st staduki stag:kingrshﬁfa& dtdiniedh bl obeycl)(ﬁhe nfifie ?ﬂ&ﬁfeﬂﬁle&mds and
and fenal stacking surface
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port beﬂm%?g@glteefr&ﬁ Qi SAL gfglemé dd e il e g

ends, the e|n

frst and 5 second stack I'ng sur aces
nén pamnd elackiog aulifmg btinginoegaradicl ® olongineligdlkeis of Iﬂd: core

R AR R o e e AL A ot N e
of t BBurGAdEother WRGEME Sehid Shd di8nd &R s%n?e%d;?ﬁ tl}fﬁ@ﬁl‘{é%ﬁd of

said core. 6. The stackable w nding core

wher angiheriseidfdorst st acking 10 surface conprises an
end surface of the male end and the second stacki ng
surface ig between th nsi de

di amet er of &ﬁ% gﬁglg?%? gm@wpcgﬁ%o ﬂ’é‘gc))?ﬁ?eﬁed’il fhefirst starking
suir f anfacotoipsd¥Rinnp Qlific@df the mdlB end hiRfhaRb&nWisDEking
-core of ggsa&qu wherein the first stacking surface

conpyrEs rpeiby a stea betwsen thednsidpdiameton of thedemhle end and
sec frh::gp by a step between
t heojglgt 2. de glr?éltsseu?fég% %8%@6 end and the

cylindrical outer surface of the main.portion. 8. The
- st ackabl e7.wl hﬁ:jm@(abbr\eindﬁm&bmi ofickaimfSy whbein therfst sticRihg

a thalf %ﬁ st acki n Eﬂ% d by an end surface of
the 1kes SomresAn thederuple gud and thesecand stacking
By asusfaPis _ 55‘@ Qé{%blgﬁle%fﬁ@tcﬁﬁ &E#)ﬂﬁe ARl EeriNla
20 and the cylindrical outer surface of ‘the main

porttﬂl@)ﬁ}’hfﬁﬁléa]tqﬂtﬂcsuaﬁaeb¢fdh¢mm1wm@k| ng surfaces being
structured and arranged to abut each ot her when the

cai d cor e B EGBR oiBi e e R 3. FleC i e

cor estacking soefadofbrmed by an end surface of the female end and a fourth
sfacking surface formed by a step between the outside diameter of the male end

20 and the cylindrical outer surface of the main portion, the third and fourth
stacking surfaces being structured and arranged to abut each other when the

male end is inserted into the female end of another said core.

9. A method for making a stackable winding core, the method
comprising the steps of:

25 forming a paperboard tube, the paperboard tube having a cylindrical
inner surface and a cylindrical outer surface each of constant diameter along a
length of the paperboard tube, the paperboard tube having a wall thickness
defined between the cylindrical inner and outer surfaces;

machining the cylindrical inner surface of the paperboard tube at one

30 end of the paperboard tube so as to reduce the wall thickness over a lengthwise
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conprising the steps of: 25 formng a paperboard tube,
t he paperboard tube having a cylindrical inner
surface and a cylindrical outer surface each of
constant dianeter along a Ilength of the paperboard
tube, the paperboard tube having a wall thickness

defi Li i | i r,.an uter ..

ur A5 SHEPUTGH o B fabLltdld (8L shfVER (AT AR i hprgiop pas an
t he paspierdianetdr grobter fhian GRedia@OieLBtho EyliddeicIaRRERAAREE of the
tube so as to.reduce the wall thickness over a

| engPRRGTRRA @hes adst end portion of the paperboard

i anetor - creefing P it AR AT GE R oat{iEpE gy on

i Hineopmasite andobthe phperbeap euteaarad td tedace e dallakbikitsngver a
e A e T o
r edugertioh fadad dutdibh ﬁlﬁﬂ%?%ol&\é Zl'iatnﬁt e ln@ﬁgtd%‘%ﬁgrtosf?ﬁeg Rt end

end portion of the paperboar , suc

secopettiond portion has an outside di aneter |ess than
the inside dianeter of the first end portion. 106 The
met hod of ,clajm9 rein the machi ning steps reduce
the 10 vvai“? ﬂ\? Wﬁlgég’?ﬁ g In oS %WF@W“&@FKT&‘“&? the
B@c hwafl thibienekd B ipROdnRRIP 50 p&Reht APIhiIP RS fi econd end
nmet hod for maki}:s}gp st ackabfe \II)VI ndi ng cores, tlﬁe ITEt_F]Oéi
conpP?¥PPYy the steps of: spirally winding a plurality

of inner plies one atop another about a 15 cylindrica

mandrel a dhepd Q]ﬂ?-' Lies.t0 one.another, to
form an igﬂe$ tu%(peﬁ)cr)n ﬂgk@rr%?%@gk‘;gndsmpg FEFY Wﬁ@]lopig a
pl ur edmprisingf thesteps ofol i es one at op anot her about the

i nner tube.oE t he..mandr el . and. adhering the outer plies

to one anBtftey “il'bdiP%P urglify § fraer phgsene giepamethce shquya
e O iAol R EUE 0l e THRELn AR AUl Bl g e
a r agbeph thegurgrelsur f ace
' spirally winding a plurality of outer plies one atop another about the
inner tube on the mandrel and adhering the outer plies to one another to form
an outer tube concentrically surrounding the inner tube, the inner and outer
20  tubes comprising a tube assembly, an interface between a radially outer surface
of the inner tube and a radially inner surface of the outer tube being free of
adhesive such that the inner tube is axially slidable relative to the outer tube;
removing the tube assembly from the mandrel and cutting the tube
assembly into lengths corresponding to cores to be produced; and
25 for each length of tube assembly, axially sliding the inner tube relative
to the outer tube a distance substantially less than the length of the tube
assembly and affixing the inner and outer tubes together to prevent further
axial sliding, whereby a protruding end portion of the inner tube forms a male
end and an opposite end portion of the outer tube forms a female end, and the
30 male end of one core is insertable into the female end of another core for

stacking the cores end-to-end.
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of the inner tube and a radially inner surface of the
outer tube being free of adhesive such that the inner
tube is axially slidable relative to the outer tube;
renovi ng the tube assenbly fromthe mandrel and
cutting the tube assenbly into, |engths corresponding

to cores tI2 bk methodifrdnakana bckable wiading cergihe nidthod
tube assenbly, axially sliding the inner tube relative

to t HPRRuEEE heHepsofi st ance substantially |ess than
the | engt : hxihg the . .
i nner and%gﬁilg?]%t% u%rg{s]ﬁ?%g%tﬁﬁ%?& %‘%t%gﬁé@é%{’@ﬁr"b‘?% ﬁ]e?utmde

axi aldishetdi;ng, whereby a protrudi ng end portion of the
igner tube farps a mal e end and an opposite end
por

tion ofPFPHEMEFsesond jBke hayingamivpersrfacedediningan inside
- 30 ; re.:s. i [ t he nmal, e
nd of FSE e B B dhidids AIRGIL BNE ifBhibe. 88 i TR Second
end- ttobasrbeing-of kprdxinfatelptehwdl 1émpthsiraki ng a st ackabl e
wi ndi ng coy.€, Ihﬁlqﬁ%ho conprising the steps of
provi di ng “PPFIAE the isuhe Goaxdallyingde the seqond fiths with the outer
defi ni . . . . .
Lube Rl GRS 8o oOhaTERhe o hRLEL e S RA A,
dlanet er gxialy effsttting tHefasidtubsieinive i@tie sedond frubid¥ich that a

T T R
" coaxiadd b opptsitelSecdoh& cAEEPIME stdohE umeteﬁteht??mﬁ %%?6%% an, opposite

surface of the first tube contacting the Inne
of t Keroad cadhaf thaidiest tulg, whiceeby sheofirbsaudtof tire firsetubé fstns a male

~tube j ' d tuhe such that a , first

end SPEpRL g Sedee eiF oF B3Pm0 T e & b ena
®5 the seaffixing thb firstand séodnd PRRS td Qich BGRAR [HBFLnP hxibl\Qiding
secoa% ?ﬁﬂlébe extends out beyond an opposite second end
of t HET9PIEent yphe, whereby the first end of the first
tube forms a mate end and the second end of the

second tube forns a female end; and 15 affixing the
first and second tubes to each other to prevent axi al
sliding therebetween. o
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