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BACKGROUND

Field of the Invention

[0001] The present disclosure relates to equipment for constructing metal
buildings at job sites and, more particularly, to decoiling system for feeding coiled

sheet metal to devices for fabricating metal building panels.

Background Information

[0002] In the metal building construction process, sheet metal may be roll-
formed and curved into metal building panels, and the building panels can then be
fastened together to make metal buildings. Typically the sheet metal, which can be
of various different gauges (thicknesses), is manufactured, shipped, and stored in
large diameter coils. The coiled sheet metal must be decoiled so that it can be fed
into apparatuses that perform various roll-forming operations.

[0003] Various devices for decoiling coiled sheet material are known in the
related art, such as disclosed in U.S. Patent Nos. 4,160,531, 2,020,889, 2,762, 418,
6,691,544, RE20,000, 2,757,880, 2,899,145, 2,653,643, and 4,094,473 and US
Patent Application Publication No. 20070170301. A typical feature of
conventional devices is that they configured to support a coil of sheet material
horizontally, i.e., such that the rotational axis of the coil of sheet material (i.e., the

cylindrical axis of the coil) is oriented horizontally relative to a vertical direction



formed and curved into nmetal building panels, and the buil ding panels can
then be fastened together to nake netal buildings. Typically the sheet

met al , whwohooianesie of various different gauges (thi ckn®sTasp)11i029292
manuf act ured, shipped, and stored in |arge dianeter coils. The coil ed sheet
metal nust be decoiled so that it can be fed into apparatuses that perform
various roll-form ng operations. [0003]Various devices for decoiling coiled
sheet material are known in the related art, such as disclosed in U S.
Patent Nos. 4,160,531, 2,020,889, 2,762, 418, 6,691, 544, RE20, 000,

2,757,880, 2,@R%ctdkal ditedddd bohg, appiostindatfl9bridrdd atshgWSlifatiends Appl i cati on
Publ i cati on No. 20070170301. A typical feature of conventional devices is

that they confhgufigaltiorcsy r@&{vfen@olfa@uéw@és Iﬁaﬁﬁaua@a %hé’dntah%dn%@éﬂoﬁ' ly,
i.e., such that the rotational axis of the coil sheet material (i.e.,

the pyl I ndri 3 %ﬂ?&(éu%é)?ﬁ tltlehgm §6A1)1n§ e aoﬁélF %gmﬁ%célzc%P géthgc 1?' ative to a

vertical direction e ver |caI irec r oxli ma er oriented

al ong a direction of raV|tat|o al. forc vention d VIC nay i ncl ude
2 hori zont al GRINAREMABAGES AR LS iapligs Flisnatal Srmport g adiooe AE 1 ow
cylindrical core of the coil. Conventional devices may also include

hori zont al suppoke widih elitbe ogibansd Weorgtrpistiensd axestee onietited barizon@llyoiol  and
whose rotational axes are oriented horizontally, to support the coil from
under neat h atsupporotieent st usdericadeatan dutee-nowit burf{cO@04eTdod. pr esent

i nventors have observed a need for a decoiling device that can support and

decoi | a coi l[0gd4]sheghe pREGLiRlenWiERS cldbSertOd aht@N@l a d¥dalifCddviddhatcal
axis) of the coil is oriented substantially vertically. SUMVARY
can support and decoil a coil of sheet material where the rotational axis (cylindrical
axis) of the coil is oriented substantially vertically.
SUMMARY
According to an exemplary embodiment, a device for decoiling a coil of
sheet material comprises a support frame, a rotatable spindle supported by the
support frame, the rotatable spindle configured to be positioned in a hollow core of
a coil of sheet material, the rotatable spindle having an axis of rotation directed in a
substantially vertical direction, and multiple conical support rollers supported by
the support frame. The multiple conical support rollers are configured to support a
base of the coil of sheet material, each conical support roller having a conical
shape with a wide end and narrow end, each conical support roller having an axis
of rotation, each conical support roller being arranged such that its respective axis
of rotation is directed toward the axis of rotation of the rotatable spindle, each
conical support roller being arranged such that its narrow end is positioned toward
the rotatable spindle.

According to another exemplary embodiment, the device may comprise an

adjustable frame assembly supporting the support frame, wherein the adjustable



According to an exenplary enbodi nent, a device for decoiling a coil of
sheet material conprises a support frane, a rotatable spindle supported by
t he suppow0 2brizimesi6t he rot at abl e spindl e configured to lpeTpssetioorzer in a
hol | ow core of a coil of sheet material, the rotatable spindle having an
axis of rotation directed in a substantially vertical direction, and

mul tiple conical support rollers supported by the support franme. The
mul ti pl e conical support rollers are configured to support a base of the
coil of sheet material, each conical support roller having a conical shape
with a wde eRthaimdernbllyriovord@redadebnesitibbathaspPosticrtaidnest thasippgrtan axi s
of rotation, each conical support roller being arranged such that its
respective axig,of rotation is directed toward the axis of rotation of the
rotatabl e spindle, each conical support roller being arranged such that its

narrow end i s positi one%k%@bﬁﬁa&@ﬂm% SHPhRANRINGS According to

anot her exenpl ary enbodine evice may conprise an adjustable frame
assenbly sup j.ng support franme, wherein the adjustable frame
assenbly is %{%‘H]gurgg‘ib&g‘%{‘ﬁti’%ﬁr Peéfﬂeﬁ“}é%élﬁ‘dé’r}éﬁ EPNRADASCEHINESYHHE suppor t
frame. BRI EF DESCRI PTION OF THE DRAWNGS [0005]FIG 1 illustrates a

per specti ve \iceqydufe tatherespst disslosieoi | i ng system according to the present
di scl osure.

[0006] FIG. 2 illustrates a perspective view of the decoiling system shown in
FIG. 1 with a coil of sheet material positioned thereon.

[0007] FIG. 3 illustrates a side view of an exemplary roller assembly having a
conical support roller for exemplary decoiling systems according to the present
disclosure.

[0008] FIG. 4 illustrates a perspective view of an exemplary expandable
rotating mandrel with a tensioning mechanism for exemplary decoiling systems
according to the present disclosure.

[0009] FIG. 5 illustrates a perspective view of another exemplary decoiling
system according having an adjustable mechanism for changing an orientation of
the decoiling system according to the present disclosure.

[0010] FIG. 6 illustrates a perspective view of the exemplary decoiling system
shown in FIG. 5 with the orientation changed for transporting.

[0011] FIG. 7 illustrates a side cross-sectional view of a portion of the
decoiling system of FIG. 5.

[0012] FIG. 8 illustrates an exemplary drive mechanism for driving conical

support rollers for decoiling systems according to the present disclosure



[0006]FIG 2 illustrates a perspective view of the decoiling system shown
in FIG 1 with a coil of sheet material positioned thereon. [0007]FIG 3

i Il ustratwe 2a1igitgEevi ew of an exenplary roll er assenblyPpoaisegi1a2eoni cal
support roller for exenplary decoiling systens according to the present

di sclosure. [O0008]FIG 4 illustrates a perspective view of an exenplary
expandabl e rotating mandrel with a tensioning nmechanismfor exenplary
decoiling systenms according to the present disclosure. [0009]FIG 5
illustrates a perspective view of another exenplary decoiling system
accor di ng havi nOENANCEDD BSCRIPEDONTOE MXKVIPENRYIRM BODIMENTSat i on of the

decoiling system according to the present disclosure.
[0013] FIG. 1 illustrates an exemplary decoiling device 100 (also referred to
herein as a decoiler) in accordance with exemplary embodiments. As shown in
FIG. 1, the decoiler 100 comprises a frame 102 (e.g., a horizontal metal platform)
and multiple support roller assemblies 104 supported by the frame 102, each
support roller assembly 104 comprising a conical support roller 106, an outer
support member 108, and an inner support member 110. The inner and outer
support members 110 and 108 support each of the support rollers 106 via suitable
bearings. In the example of FIG. 1, there are four support roller assemblies 104,
one of which is hidden from view. The decoiler 100 also includes a central
rotatable spindle 109, which serves to maintain a coil of sheet material centered on
the decoiler 100. FIG. 2 illustrates the decoiler 100 with a coil of sheet material
150 positioned thereon, wherein it is seen that the coil of sheet material 150 has an
outer surface 152, a hollow core 154, and an inner surface 156 within the hollow
core 154.
[0014] As shown by comparing FIGS. 1 and 2, the rotatable spindle 109 is
positioned to coincide with the bottom opening of a hollow core 154 of the coil
150 of sheet material. Also shown in FIGS. 1 and 2, the dotted line “B” designates
the rotation axis of the rotatable spindle 109, which coincides with the cylindrical
axis of the coil 150. The rotation axis “B” of the spindle 109 is oriented
perpendicularly to a horizontal plane associated with the frame 102 (e.g., a plane of
a supporting platform such as shown in the example of FIGS. 1 and 2). The
rotation axis B is oriented substantially vertically along the Z direction when the

decoiler is in use. As referred to herein “substantially vertical” means that the



[0010]FIG 6 illustrates a perspective view of the exenplary decoiling
systemshown in FIG 5 with the orientation changed for transporting.

[ 0011] FI GvoBoiliipEbr at es a side cross-sectional view of paTasedlioem20f t he
decoiling systemof FIG 5. [0012]FIG 8 illustrates an exenplary drive
mechani sm for driving conical support rollers for decoiling systens
according to the present disclosure DETAI LED DESCRI PTI ON OF EXEMPLARY
EMBODI MENTS

rotation axis B of the decoiler is within a few degrees (e.g., 1-2 degrees or less) of
a gravitational force direction. In other words, when the support frame 102 is
horizontally oriented to within a few degrees of “level” (e.g., 1-2 degrees or less),
the rotation axis B will be oriented substantially vertically.

[0015] Referring again to the example of FIG. 1, the rotatable spindle 109 may
comprise a rotating platform 114 (e.g., a disk of metal plate), a set of radial
members 112a an d 112b supported by the rotating platform 114, a vertical shaft
116 (and associated housing and bearings), and a cap 118 that secures and/or
guides the radial members 112a, 112b. The rotatable spindle 109 may comprise an
adjustable mechanism wherein some radial members 112b are movable inward and
outward in radial directions perpendicular to the rotation axis B via scissors
mechanisms, while other radial members 112a have fixed positions. A suitable
scissors mechanism can be provided, for example, by connecting a lower linkage
of the scissors mechanism to a vertical sleeve that slides up and down an outer
surface of the central rotating shaft of the spindle 109 such that when the sleeve is
pushed upward (e.g., via hydraulics), the upper and lower scissors linkages are
brought closer together, thereby moving the radial members 112b radially outward,
and vice versa. A control switch 170 can control the hydraulics (described further
below) to expand or retract the radial members 112b. Of course, the positions of
the radial members 112b could also be controlled via a wedge mechanism instead
of a scissors mechanism and be driven by a hand-crank instead of hydraulics as
will be appreciated by those skilled in the art.

[0016] The radial members 112a, 112b preferably are shaped to have sloped

upper edges as shown in FIG. 1 such that when a coil of sheet material 150 is



[0013]FIG 1 illustrates an exenplary decoiling device 100 (also referred
to herein as a decoiler) in accordance with exenplary enbodi nents. As shown
in FIG Iwotha/desiei | er 100 conprises a frame 102 (e.g. pca/useoiioonzval et al
platforn) and nultiple support roller assenblies 104 supported by the frane
102, each support roller assenbly 104 conprising a conical support roller
106, an outer support nenber 108, and an i nner support nmenber 110. The

i nner and outer support menbers 110 and 108 support each of the support
rollers 106 via suitable bearings. In the exanple of FIG 1, there are four
support rol | glosaaedbhtb eise dRdilerqpg., dbwarbd ohtolthe Hécdiden ForamstyipsweldThe
decoil er 100 also includes a central rotatable spindle 109, which serves to

maintain a C%émgfho%hgﬁfor 8Qf1é ﬁbpé‘cﬁéﬁgﬁ §€khe R dif1en IRGRS h?fa 108, sl dqo 2

illustrates the decoiler wth a coil of sheet material 150 positioned

thereon, wher i(%; thé Cé)lﬁo (F %na tag)ﬁoxilggteﬁfgénegte%dﬁ Qﬁ?on R rt’aﬁﬁall%lg&bgr%s an

out er surfacég oW C nner sur ‘ace Wwthin the

hol | ow core 014] As. shown arin nd 2, the rotatable
spi ndl e 109 i]]ﬁ]aé&ﬁ‘eﬁe SHiobo e grnIbE) B erne M&b@ﬁ??ﬁim&ma hol | ow
core 154 of the coil 150 of sheet material. Also shown in FIGS. 1 and 2,
the dotted |imenmnepso egicgniaciele itmer sustase il ohobthe sobfl 59 epysbithe el B50spi ndl e
109, which coincides with the cylindrical axis of the coil 150. The
rotation axi gntoBi'cenfer¢dgosgminrsitle thhOtheicglindnahixas ophe pendomoidas vythitiee a

hori zontal plane associated with the frame 102 (e.g., a plane of a

supporting pliatation Bxis BCoY tBS rName spindlen®oeXana £caf ofsh&S materd1d 5@ has The
rotation axis Bis oriented substantially vertically along the Z direction

when the decqichfbodsincl, tﬂé'?adla%ﬁnén?[?e‘?{]fﬁg) dafl HRGERIRed I‘ﬁ&llﬁ %H%Hfr@' ly vertical”

means that the rotation axis coiler 1s wt ew degr ees
(e.g., 1-2 d S o ravitational force direction. In other
v 05, when ﬁﬂ@fﬁupp§¥¢ efﬁ%{ﬁaatiwﬁﬂ% SRsPrsBRRN S 651 B 8 thin ot ew
degrees of "level" ﬁ -2 degrees or less), the rotation axis B wll be
oriented sub<dssmbly) p@ CQ,I@,prtlfilE%_P.I} {pner support member 110 and an outer support

member 108 that support the support rollers 106 via suitable bearings. As
illustrated in FIG. 3, the conical support rollers 106 each have a conical shape with
a wide end and a narrow end, wherein each of the conical support rollers 106 has a
respective axis of rotation C. The conical support rollers 106 are oriented such that
their respective rotational axes C are directed radially toward the rotation axis B of
the rotatable spindle, i.e., toward, a center of the coil 150, and oriented at an angle
0 upward relative to a horizontal direction that is perpendicular to the axis of
rotation B of the rotatable spindle, so that the portions of the conical support rollers
106 that contact the bottom of the coil 150 are arranged substantially horizontally.
This orientation of the conical support rollers 106 permits the flat bottom of the
coil 150 to supported along the length of each support rollers 106. Each support
roller assembly 104 may also include a side roller 111 whose axis of rotation is
oriented parallel to axis of rotation B supported by outer support member 108,

wherein the side roller 111 can provide lateral support to prevent the coil of sheet



[ 0015] Referring again to the exanple of FIG 1, the rotatable spindle 109
may conprise a rotating platform 114 (e.g., a disk of netal plate), a set
of radi alwoenbenssi&l2a an d 112b supported by the rotatipog/uysb@atioorm 114, a
vertical shaft 116 (and associ ated housi ng and bearings), and a cap 118
that secures and/or guides the radial nmenbers 112a, 112b. The rotatable
spindle 109 may conprise an adjustabl e nmechani sm wherein sone radi al
menbers 112b are novable inward and outward in radial directions

perpendi cular to the rotation axis B via scissors nmechani sns, while other
radi al nmenbergatddada sbakoen fikegd rpdisily boward Aass b babt &lgs if #ROuppsEEdIRAI SM can
be provided, for exanple, by connecting a | ower |inkage of the scissors
mechani smto @gevertical sleeve that slides up and down an outer surface of
the central rotating shaft of the spindle 109 such that when the sleeve is
pushed upwar 9., TVl a | F6S)...the I [ [ | i nkages
are brought jpé@ﬂr tgéé H@%@ﬁ%§8$%%§°ﬁ%Qfﬁgﬁﬁﬁéwﬁ%gﬁéﬁgﬁ%%ggF%a%§§b
radially outward, and, vice versa. control switch 170 can control the
hydraul | cs. ( dUSeyoBdns BHREAIH S BlgoT thé%éﬂ‘&te&ﬁp%ﬁpé " b bicahpl

menbers 112b. O course, the positions of the radial nmenbers 112b coul d

al so be cont rid0ireay hava, lar arateile radhegvidiamatersalheuici iackesi Ao nechani sm
and be driven by a hand-crank instead of hydraulics as will be appreciated
by those ski |digdetenoftabeuied inchd3046] aeghtadiabdut Bénmbares. GiRaallyl 1ixblepgtbf er abl y
are shaped to have sl oped upper edges as shown in FIG 1 such that when a

coil of sheetofmaéteEdnddal dfpottSoll OD6Ishone Be @hlesttah Garge ek alffdréncg. , | ower ed
onto the decoiler 100 via straps held froma hoist or forklift) the sl oped

edges of the y.pdialn EAml Mad%ﬁéﬁﬁe?%}fg?’tﬁn@ | dfath e L?li,\(ilfg)ni]ép to an

approxi mately centered position. ers 112b ose positions

dj bl d d. i 1]
cont act tho. I OhRlT GURF AREEAPRT AR e e SRR TR AR PRERESHAT1 55 i nto a

centered position such that the cylindrical axis.of the coil coincides with
the rotati on BXpEalgoded emthecgtldp8pile aspnmmapdate bwicalpigst eP1s G Phest sheet

mat eri al 150 has been consuned, the radial nenbers 112b can be retracted
radi al | y i nwamaleriglothe zpHrd, suBpart ralists oegn e sbold 18riosshesdetg wihk vi ew of a
support roller assenbly 104 conprising an inner support nenber 110 and an
out er suppor tnamembard difidctehaf abeupP s inchbeamiuppalctendalidregtsr dfGbowti 53 sui t abl e
bearings. As illustrated in FIG 3, the conical support rollers 106 each

have a coni cghciRhamge Warkdw dndvb e /BFhANGI18 TR daRWePositioMbIest @l dkisrehrof the
coni cal support rollers 106 has a respective axis of rotation C. The

coni cal SuPPIEbul Pl B PN ALRR ERIEH, BUSNALBRLO R fo SPBSRINE |

rotational axes are direc owar ero I"on axi's

rotatable spindle, i.e., .toward, .a center. of the coil 150 oriented at
o angle 0 napdicb s o BRESsAb RS Bireui®nd BEwRSHPRai S BhRar cut ar
to the axis of rotation B of the rotatable spindle, so that the portions of
the conical webiepred ata digiarcerd@beyid. Tinghesdton Hie mettippaxisB. t He widet 150 are

arranged substantially horizontally. This orientation of the conical
support rol | end ah@@apewnt slianheert bathelvothicalnmupport hadlers 106 should be chosen

according to the relationship R1/R2 = A1/A2, where Al is a diameter of the roller
106 near its narrow end, A2 is a diameter of the roller 106 near its wide end, R1 is
a distance from the rotation axis B to a contact point on the roller 106 at diameter
Al, and R2 is a distance from the rotation axis B to a contact point on the roller
106 at diameter A2, such as shown in FIG. 3. Choosing the support roller
dimensions according to satisfy this relationship ensures that at any given distance

from the rotation axis B, the linear speed of the sheet material riding on the support



coil 150 to supported along the |l ength of each support rollers 106. Each
support roller assenbly 104 nmay also include a side roller 111 whose axis
of rotatiwo20s/apsiented parallel to axis of rotati on B sappsedied2d2y2 out er
support nenber 108, wherein the side roller 111 can provide |ateral support
to prevent the coil of sheet material 150 fromshifting radially outward
past an outer edge of the support roller 106. [0018] The di nensions of the
coni cal support nenbers 106 can be sel ected based upon the expected sizes
of coils of sheet material anticipated. A typical coil 150 may have, for
exanpl e, an ironear10dimdaelisiholincabepicd 24 thennahRss ofahe Qippert rdil@mebear thaf about
40 inches, and a hei ght of about 36 inches. Generally, the |l ength of each
coni cal  suppqfdhin! qihbeR 1O R 18 s to! a@@tﬁﬁm@&te ﬁfe%‘cp@&e& Qgesdirfchgg ence

bet ween the i'nner and outer radii of the coil the length of each

coni cal SquO/H e{n%e %Eecge(aQO %ﬁte&h%?u g(lxt—:]g ?%%E @%u Ill%lggesﬁ* d%t;]l?ctturﬁpl al width

of the sheet ‘haterial c0|Ie C ccomo yplcal si zed
coils of sheet materi.al, the upport Iers 106 out 12.3
i nches | ong WERE! St #5016 ﬁ%gg ﬁ@%%% E&“ﬁb%ﬁ? %, 918 ); C%h © BWde-end

di aneter of about 5.3 |nches The narrow end of the support roller 106 can
be positi onewa&vlaéectﬁaéechmaloma%éﬂ d\si sgehEsmfirlony « the apgle ficep he gkics B of
the rotatable spindle 109 (i.e., fromthe cylindrical axis of the coi

150), and t héywite-Adn@ RI)=ARE2 R p SnitabloHinemsibOs far anpiimet pdsistto oned at a

di stance of about 12.3 inches fromthe rotation axis B. The w de-end and
narrow end diRp&hbatebiieh€oif GiRéCah beuBROd by adsekiilldPfh mbaligllipe ghosen
according to the relationship RL/R2 = Al/ A2, where Al is a dianeter of the
roller 106 nqﬁéegh%mﬂgﬁﬁ&w,end A2 is a diameter of the roller 106 near its
wide end, RL Is Istance fromthe rotatlon aX|s Bto a contact poi nt on
t he roIIer di nce fromth on aX|s
5 to a cont adlfli nt CBReR w%@r s PEFrAfE Gy R s V%?usgueﬁoagl o

FIG 3. Choosjng the su rol| er dlnenS|ons accordin atisfy thls
rel ationship d@ﬁ%ltﬁrégotaﬂ@ipt gt deeoyling; dexiserifesca prdhareia gre H%mtaét E%ﬁeeﬂpa&. s B,
the linear speed of the sheet material riding on the support roller 106
mat ches t he Ithaexrecdeid and werght gliedikde bohceomemedapysorthercolll 18P of 8lBecat t hat
poi nt. Thus, Rl and R2 can be chosen to acconmobdate the expected sizes of
coils, A camiterisehebt.ddr bangpleealvanided aktiashéa ngetal, btheggpeadues, f or
desired structural strength such as , e.g., 2.25 inches, 2.5 inches, 3

i nches, etc. )éalemﬁne%l&amnteheﬂnmﬁnﬁadr%e%e&t Rase. Ophé%lmkﬁé’ss%m%&l As
seen from FlI , the angle 0 can be given by sin0=Al/(2.Rl) =A2/ (2. R2) .

Sui tabl e di ”Esﬂ&%t%‘fteﬁa{? %rt‘ror%t%&ﬁrosoatsqn@feﬁ‘?{E’E’@%%gﬁﬂﬁ‘c sfoi | sizes can

be sel ected by those SKit he art the exp anation above.
,E gng] Choi ce thlcl%rlests gs note a g'xlfes al%;peigal ICgll fg'rbursle c1:na He&gbul?c[nllg ya%rlcatrg)onqu ts of

have, for example, an inner diameter of about 20 inches (i.e., the diameter of the
hollow core 124 is about 20 inches), an outer diameter of about 40 inches, and a
height of about 36 inches. The weight of such coils may range from about 4000 to
9000 pounds typically, for example. The materials used for fabricating various
components of decoilers according to the present disclosure should be chosen to
accommodate the weight of the coils being used. For example, frame pieces may
be made from stainless steel or aluminum-alloy plates, e.g., 0.5-0.75 inches in

thickness, support rollers made be made from stainless steel, connecting rods and



decoil er 100 and ot her decoiling devices described herein can be made based
upon the expected size and weight of coils to be accombdated. The coil 150
of sheet waterw@absiean be, for exanple, gal vani zed steel psimastoimmeeaby ot her
type of steel, gal valune, zincalunme, alumnum or other sheet material. The
t hi ckness of the sheet material may range from about 0.035 inches to about
0.080 inches in thickness. As noted above, a typical coil for use in netal
bui l di ng fabrication may have, for exanple, an inner dianeter of about 20
inches (i.e., the dianmeter of the hollow core 124 is about 20 inches), an
out er di anet ghafd mapoeinad0 fionchgialesasncel ar haidghdd wécl aeathgsimdigeakResay The

wei ght of such coils may range from about 4000 to 9000 pounds typically,

for exanpl e. pEhRad¥Bt&h haldendisgskifQs. fabricating various conponents of
decoil ers according to the present disclosure should be chosen to

accommodat e t ig of -t h Il s bejr - 0 e f pi eces
may be made #pgﬁngta?% éi%“@%gg?h8ﬁméﬁgﬁgﬁ%%§gﬁf§§&%ﬁ§?g5¥gg?db?q@?5-0,75
inches in thickness, support rollers. be made from stainless steel,
connecti ng rdﬁgwgﬁﬁ1“§ﬁg¥?§mn€9SE%WHEH 'ﬂoﬁ?é?%?ﬁ%@g?néngﬂuﬁﬂaﬁardened
steel, bearings and gears nmay be nmade from hardened steel, etc. [0020] FI G
4 shows addi tradiabmereersilll2h agsbdicasirellvd ibscagsats acchpinisgs.e lmhg cxgmple
associ at ed conponents. As shown in FIG 4, the radial positions of

adj ust abl e r adiFaG. frenfinet ££1bd2hnEl6 b eote@blyratfatied ay hauppdrssdtsammobani sns.
In the exanple of FIG 4, a first scissor arm126 is rotatably attached at
an upper end dugp@NmichibeF 1 AR A steRADEY (cl2 2pid] tola clcastieneh tH3@née. 9., pin,
bolt, etc.) wherein the inner support nenber 122 has a vertical slot
therein. An qppost RGN RRA) BF hdsh& chidaPlioSHLRALT ARBBPTR dnd JriiRerikP Move up
and down in a egrt?%%1 s}ot of Fa&%a%onenﬁéf llggﬁmﬁgﬁe beinglguided by a
fastener 130 passin r.ough, the sciss armthat rides.in. the vertical
Slot of supporrrberoiodh: At G 8L Wil SETSL el HEmbR, " o¢ tached
at its upper end to an upper portion of radial nmenber 112b via a fastener
130, and a |olvl;élCaj il DomerHededdohias SesrdSBasha thomish ¢he %ﬂ%@%pyt%aft tached to
a sleeve 124 that can nove up and down, e.g., under the control of a
hydraul i ¢ nmecokissisthe veoa2aldlasoffsuppdiemembhon?2bn Arsagondiscissheampt 2 bl e
spindle 109 is supported by bearing housing 138 and shaft 140 that include
beari ng housirogsabangttazisdatiistupgeaalrtd agsppéreoeion dfliredibiohtabef l1abgeé 439 of
beari ng housing 138 can be nounted on a horizontal plate nenber of frane

102 shown i n fidtGher 130 BRUMORSAEIING tROWSbRAWs 38 drtn oW db@tabiyat@yhddnder 136
havi ng an associ ated vertical hydraulic shaft that that can nove up and

d d | ' I ' [ haft 116
upand down. THE A RHTERYG hEaEPAN R g AR LRGN Rl DR PTE

cylinder 136, drives the bottom portion of sleeve 124 upward via a bearing
such that t hé"&HPSE rotatabl e spindle 109 can rotate about the shaft 116

[0021] As further shown in FIG. 4, the rotatable spindle 109 is supported by
bearing housing 138 and shaft 140 that include bearing housings and associated
bearings wherein the bottom flange 139 of bearing housing 138 can be mounted on
a horizontal plate member of frame 102 shown in FIG. 1. Below bearing housing
138 is a hydraulic cylinder 136 having an associated vertical hydraulic shaft that
that can move up and down under control of a hydraulic control mechanism to
drive the shaft 116 up and down. The upper end of the shaft 116, driven by the
hydraulic cylinder 136, drives the bottom portion of sleeve 124 upward via a

bearing such that the entire rotatable spindle 109 can rotate about the shaft 116



such that the shaft 116 itself does not need to rotate. By noving the shaft
116 upward using the hydraulic cylinder 136, the radial nenbers 112b can be
noved outwlerdit/mnoseradi al direction to center and hol d trhe/usesi/nieo2 i n

pl ace. By reversing the pressure in the hydraulic cylinder or by actuating
the shaft 116 downward, the radial nenbers 112b can be noved inward in the
radial direction to release and/or reposition the radial nenbers 112b to
accept a new coil 150. 100221The decoiler 100 may al so i nclude a tensioning
mechani sm for opposing a rotation of the rotatable spindle 109 so as to

perm t tensi aotigadthetshaft $ hericlndice hb@decd o tdtatt S B @tbiifi@thetshgt ¢oé | 150. As
showmn in FIG 4, for exanple, the tensioning nmechanism may be provided by a
di sk menmber 144,84 Laghad HyRraufk %ﬁﬂ&r 136 knelrhdiaMichibersatiab @8y ¥ hdvede
rotatabl e spindle 109, against ich a brake shoe 144 or other device may
be pressed vi ydraul.i.c..cvl. i nder to. V| raol.l abl e
frictona foreBedir A RHECR Gug muP CE B BRSE, BORHGHMET e
rotatabl e spipdle 109, Th arj.ous. hydraul i c cylinder and 142 can be
ot batod_ unadhe et B udEuie Paineran (hethe HBwa L0 e oA Bt or
controlling the @unping of hydraulic fluid froma hydraulic punp to the
vari ous hydr gadintmesbergdé?ls cany mavedigwardrindhe dtal dircqimndd release Bydpaul i c
punp can be provided on a support structure (e.g., a nobile trailer that
can be t owed rbpdsitivoh the tadiad njentbead 1 BIbsto aseopponts cothdSdecoi | er 100.
[0023]FIG 5 illustrates another exenplary decoiler 200 having an

adj ust abl e frgo®2|st r Uaé HERilENBI0 MY Alsd nchdiclSthdichiddnREhRnatdron of the
decoil er 200, e.g., for rotating the support frame 202 of the decoiler 200

by nearly 90 c&?%ﬁ%ﬁ rétQti&hSoittﬁe ?@%t%lggpmhf%eldé%% 't@ﬁﬁ‘é@%ﬁl%gfﬁnzggﬁﬂl‘i‘se

position for ansport to an ob site. The Is like
decoil er 100 described above . ny. egts,and. ipcludes a rotatable
Spi ndl o 109 't UBAnABBIS AT s aPs ~rrap i o & B8R Tol 1 er
assenblies 104 with conical support r IIers.lOG,gﬁ control switch 170 to
control hydr d&MSQENg BechamsnyaRy 8¢ AMvédeddyecdisiomepper Ht dteghgdlodpiciag e 109,
etc., such as described above for decoiler 100. In addition, as shown by
conpari ng FI @k Bldambick rotetee watb dlad totatatigepiadlls d 08.sgemisswehich afrakeshag senbl y
that permits rotating the support frane 202 by nearly 90 degrees. This
aspect w |1 new dveteudéties mdede prdead. vij HORddliic painidec Ld2ado, asitepeividenrg t o
FIGS. 5 and 6, the support frane 202 of

controllable frictional force against the disk 144 to thereby oppose a rotation of the

rotatable spindle 109. The various hydraulic cylinders 136 and 142 can be

actuated under control of a control panel (not shown) having valves for controlling

the pumping of hydraulic fluid from a hydraulic pump to the various hydraulic

cylinders 136 and 142. The control panel and hydraulic pump can be provided on

a support structure (e.g., a mobile trailer that can be towed behind a truck) that also

supports the decoiler 100.

[0023] FIG. 5 illustrates another exemplary decoiler 200 having an adjustable

frame structure that permits adjusting an orientation of the decoiler 200, e.g., for

rotating the support frame 202 of the decoiler 200 by nearly 90 degrees so as to

position the decoiler 200 in a non-use position for transport to and from a job site.

The decoiler 200 is like decoiler 100 described above in many respects and
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decoiler 200 is further supported by a frame assenbly conprising a first
frame nmenber 250, a first hinged frane arm 252, a second frane nenber 254
and a secwodohvmngad frame arm 256. The first frane nenbectaBoianck23econd
frame nenber 254 can be attached (e.g., welded or otherw se fastened) to a
support structure 290 (e.g., a steel frame nenber of a wheeled trailer).
The frame assenbly al so includes first and second hydraulic cylinders 258
and 260, each conprising a vertical shaft that is rotatably connected to
support frame 202 via suitable hinge nechanisns. By actuating the hydraulic
cylinders 258nédndes26Qtasdtdywpindle F0Gwith ewpirddablegadibl @tmbavs 1 ¢2b, (ngtipishown) ,

the associated vertical shafts of hydraulic cylinders 258 and 260 can be

translated U%‘ﬁ@ﬁcﬂt rded a@eﬂhﬁﬁés R4dgipfodie s@f)%ﬁ%ﬁer% 888 Zfigol SwidhSer0
transl ated upward via the upward motion of the shafts of the hydraulic

cylinasr s 258 %“%m%%aa e BB AU oo o

orientation

al so |nclude a set _of IIers 27 74, 276 s orted by the frane
(e.g., frame SehBricsoued aboyh o d@%%ll?ﬁﬂé? f d@‘&ioalea%% D YTPIHTNRe sheet
material as it is unwound fromthe coil, wherein the guide rollers 272,

274, 276 havelG%es and 6ribe decalsr 300 dlse eemprases pifamerassqnkly #hat sewtitsr ot at i on B
of the rotatable spindle 109. O course the guide rollers 272, 274, 276
coul d be posirbiatingtheedupparhnme @02 b@calbc 2 Hegre @0 T hanedpsappbbmbwihye ot her
frame portions. [0026] Referring again to FIG 5, the decoiler 200 may al so
i ncl ude a radyahdrdeadiydgt abl e retai ni ng nechani sm 280 that may include a
vertically oriented retaining roller 282 that can be noved radially inward

and outward ﬁge‘%ﬂ%i h{%ﬂ%%gﬁégf&%mﬁlgkgﬁl@yaﬁﬁkhéﬁﬁg&ﬁfam%%z%?" 150 to

prevent the c from Its g strap is released. In the

exanpl e of FlI |t|on f.the.retaini

i ut abl e ol RGO AR PR T BB ShEhaR RS il an
mechani sm havi ng a socket s sh wn in F an accept a hand-crank,

such that turR§RBeEr2RE; ahﬁﬁa Bathkamg ape 2&%&6@9@@&@8@@6@6 A&Wzo0 as to

translate the vertical retaining roller 282 radially inward and outward

dependi ng upowkcand lihgedi frasad dron2 Yt elhieairgt earageimber 2ythangl second frame

member 254 can be attached (e.g., welded or otherwise fastened) to a support
structure 290 (e.g., a steel frame member of a wheeled trailer). The frame
assembly also includes first and second hydraulic cylinders 258 and 260, each
comprising a vertical shaft that is rotatably connected to support frame 202 via
suitable hinge mechanisms. By actuating the hydraulic cylinders 258 and 260
shown in FIG. 5 with a control switch (not shown), the associated vertical shafts of
hydraulic cylinders 258 and 260 can be translated upward, and a rear side of the
support frame 202 is also translated upward via the upward motion of the shafts of
the hydraulic cylinders 258 and 260, so as to position the decoiler 200 in the
orientation shown in FIG. 6.

[0025] As shown in FIG. 5, the decoiler 200 may also include a set of guide
rollers 272, 274, 276 supported by the frame (e.g., frame member 256 in this

example) to guide a portion of the sheet material as it is unwound from the coil,
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[ 0027] The decoiler 200 may al so include a drive nmechanismto drive at |east
one of the conical support rollers 106 to rotate the coil, e.g., to
facilitatwoheadiimgesheet material fromthe coil 150 intecarnusadjiacenst net al
form ng apparatus. FIG 7 shows a cross sectional view of the decoiler 200,
and in particular shows a drive nechanism 300 for driving a pair of conical
support rollers 106 that will be further described with reference to FIG
8. As shown in FIG 8, the drive mechani sm 300 includes a socket assenbly
302 that can accept a hand-crank, a shaft 306 that can be driven by the
hand- crank, anigtraianhogsdotdiers 21 oK ers hawdwict 81 Aidliopeicatct atallehtoa pai r of
coni cal support rollers 106. In particular, rotational notion of shaft 306

i's transferrqge (Qs SPFRAIRIB PR M GBIcAhin&S1®. IO &ut@AnObuillMHIRRI PRket s 310
via a chain 312. Each sprocket 310 is connected to and drives a shaft 314,

whi ch drives b . h | .ge i [ Y not her
bevel gear 31% 46:%6%0&’?@@& Péosq.tgonse E%FS t ng%% tt%egécﬁg%&dg%h:égg%o%ﬁ eﬁtﬁ? I(ralom Vi ew
for the left hand support roller 106). A bevel gear 322 connected to shaft
320 then dri 8%“%%%@E bevel gear 324 connected to roller 106. Thus, in
this exanple, the decoiler 200 includes a drive nechani sm 300 capabl e of
turni ng a pailPOl opBekimeg egatt ©dilGs Apthedecailsr R} way alsgdualede agadhlly ot at i ng
a coil of sheet materials 150 about the rotation axis B of the rotatable
spi ndl e 109. 4dQG2®]d tetamihg nteehayym 280 tiaechay hafudehevevidaeallgusichtedtretniasngof t he
decoiler 200 illustrated in FIGS. 5 and 6 can al so be used in connection

wi th the decablier2820RatsARBE nioved t4dRllylinRafl shd csucdrdaad pb&tibeasieainking
mechani sm for opposing a rotation of the rotatable spindle 109, the drive

system for drjy l)l'i]tg]ﬁfl)&? sIRct BRHE GOM56 R pl)n%%?l@ ﬁ{etco'élq*c%’ng %ﬁ\{&/ﬁ@ﬁlcgox?ﬁléﬁgs of guide

rollers to guide sheet material as It 1s renove sheet
material, an radi ally . adjus | e retaini chani.sm i.ncl udi.n

verti cal iy oroBHPERue KRk bR S mhEs b R Bl P e 200 can
be operated in_a straightforward manner. First, a coil of sheet pateri al
150 can be | dﬁ)é?re?&cp%tﬂa% tdiestapde elpmpmeneshanigy 150 Cﬁagﬁpﬁl&rqwéféa dpagdyyr
straps around the sheet material with the coil positioned with its
cylindrical axink me¢hentsechayerad sogkétyas Sheven enld P thatgay eecept @ hgndr¢ragladed

t hrough the hollow core 156 of the coil 150 and the other end of that same

strap direct egcluhsatughial dixchahberalttams autfcaciedddn frbra viav ko 450 )tranklafet i Ng t he
coil 150 from above via the straps using a hoist or forklift, and then

| overing the tﬁ@%rtiéﬁ%t@ﬂﬁ% foler Becaiiafy icked ahd obid@rd@GRhIBE UBES SARSes four

support rollers 106, use four straps can be advantageous since the

straps can be;nosi i 11@ReH RELIGEN IS Support ol lers.

[0027] The decoiler 200 may also include a drive mechanism to drive at least
one of the conical support rollers 106 to rotate the coil, e.g., to facilitate feeding
sheet material from the coil 150 into an adjacent metal forming apparatus. FIG. 7
shows a cross sectional view of the decoiler 200, and in particular shows a drive
mechanism 300 for driving a pair of conical support rollers 106 that will be further
described with reference to FIG. 8. As shown in FIG. 8, the drive mechanism 300
includes a socket assembly 302 that can accept a hand-crank, a shaft 306 that can
be driven by the hand-crank, and various other sprockets, shafts and gears to turn a
pair of conical support rollers 106. In particular, rotational motion of shaft 306 is

transferred to sprocket 308 which drives a rotation of two sprockets 310 via a chain

12



Simlarly, if the decoiler possess three support rollers 106, use of three
straps can be advantageous. Such a coil will still have a netal retaining
strap w appediiangund it to prevent the sheet material fPomusae@wed2bng
(coils are shipped with such retaining straps to prevent unraveling). If
the decoiler is equipped with a retaining nmechani smsuch as retaining
mechani sm 280, the retai ning nmechani smcan be positioned such that the
vertical retaining roller 282 is pushed agai nst the outer sheet of the coi
(see, e.g., FIG 5.) Wth the retaining roller 282 in place, the netal
retaining strap. @aekembclan3lhs wahdctabio dpe driecoy akft 314, vhrhdegoed her is not
equi pped with a retaining nechanism a large Cclanp can be suitably

positioned aﬁév&kﬁgpﬁﬁsﬁ&wh%@v&%@%ﬁﬂ%ﬂﬁnﬁﬂkﬁ&e§Mﬁﬁ@£%§wﬂ chhgcoi | 150 so
as to free sone length of sheet material so that it can be fed into an

adj acent machi gﬁec?élfjt & dhgRLhY ﬁt'h% Islga%[ ?2(} @chfd%}{ Ay 91@5&18%16 1k h%#ndt the

decoi | er inclUdes a driVe ne one he support

rollers 106, that drjv n1c be operat dto tate n|t|aIIy
foedi ng shoetsURBRTLHsT PodTor Pt Bt 127 ﬁ?%leaﬁdé‘ajg%‘e?f?to tﬁ%}bﬂiﬁlYFé anoth

[ 0030] Decoi | ers according to the present disclosure may have vari ous

advant ages cdwpelrasar 33 ecamnoated fcoRder e dittuprig thiy sxasmmle, thidedeilar 200G onf i gur ed
such that the cylindrical axis of the coil is oriented in a horizontal

di recti on durihelgdessedrivieonechxaisml 390 chyabde oEtntringa geic of bgrosingeohicell | y as
taught herein, a substantial degree of overall conpactness can be provided

when consi dersJupgort Rallersab hedisteatt 1R af @il oTehedk nfa@iAlsNIGOWbbiit the posi ti oned
in proximty to the decoiler 100, 20 By providing a vertically oriented

decoi l er, Oth%&mﬂﬁ%?&Ef&ﬁﬂéﬂﬂﬁéﬁ@%?ﬁh% g? can also be oriented vertically,

in contrast to the tradltlona zont orientations, so that nore

Thi's e o gARlcant K r%g%a%? Gt PE SRR She IE e bur i ng

construction equi pnent transp orted to a job si 100 11In
addi ti on, verlllvwiteddéééﬁﬁeé %nda@e%ﬁ %lﬁ‘hbe v t”ﬁéOIB‘reé%@h‘E“ Eﬂg‘fcfie@g 1d Oftp

naturally avoid "tel escoping,” which is an undesirable shift of sone | ayers
of the coil ecshaanér FHBS.alxanallz,yu@wﬁhQ trasioning neaslaro$m 4ol eppesing p rptaiien s

ext ends beyond an end of the coil. Telescoping in conventional decoilers
can cause al iqgnientatglobpiadis 180ahe drisewsien forsliamgamevamaressdcala coi |
unusabl e, such that an operator then nust manually straighten out the coi

before the cajubpsambiRe fodl & B&LrUsREd rol W8S td Galle dREOLASRES AGCOLh&\Edt 0 the
pr esent |nvent|on natural [y avoid tel escoping because the gravitational

force keeps tfg, BRI ABRALS nallriah! dnala¥&ESy Hjuldile (i mERGREm

including vertically oriented retaining roller.

[0029] The decoilers 100 and 200 can be operated in a straightforward manner.
First, a coil of sheet material 150 can be lowered onto the decoiler 100, 200 by
looping three or four straps around the sheet material with the coil positioned with
its cylindrical axis oriented vertically (one end of a given strap threaded through
the hollow core 156 of the coil 150 and the other end of that same strap directed
upward along the outer surface of the coil 150), lifting the coil 150 from above via
the straps using a hoist or forklift, and then lowering the coil 150 onto the decoiler
150. If the decoiler possesses four support rollers 106, use of four straps can be

advantageous since the straps can be positioned between the support rollers.

13



materi al s desirably against the support rollers, which support the weight
of the coil. [0032]Wiile this invention has been particularly described and
i Il ustratwod 2oirihosief erence to exenpl ary enbodi nents t herewfus2etti/oee2bt be
understood by those skilled in the art that changes in the above
description or illustrations may be nade with respect to formor detai

W t hout departing fromthe spirit or scope of the invention. WHAT IS
CLAIMED IS: 1. A device for decoiling a coil of sheet material, conprising:
a support frane; a rotatabl e spindle supported by the support frane,

t he rot at abl eSislanglietheatsitu Hesketthtre spesdrt foliBRA ObNusd dTfdhicovirgRricen of a
coil of sheet material, the rotatable spindle having an axis of rotation

directed in aoesidbﬁt@ﬁgoh@ SYchvieddil wad sl Ha%@ﬁ'n?é%al 8Athing strap WiehpddPIrurkoni cal
support roIIers supported by the support frane, the nultlple coni cal

support rol | 4l ppp e];nlt Bl ﬁgett atgrﬂt??r%r utﬁa\peefgg (&%ﬂs arl]g slﬁ?é}ed v91fth %J,eﬁet material,

each coni cal a conic end and
narrow end, each conlcal ort Vi n n. axi s tation, each
coni cal s updettalq‘“?Jg TIPS B%Prﬁg IEPPI%’@L‘%I%% {J ‘g’[ 1aef tsseqPE’QBiEzE’ﬂt?‘\?ée‘é‘%}l%g of
rotation is directed toward the axis of rotatlon of the rotatable spindle,
each coni cal Begipaism stel peretayeing goghamyg d80.dhe relainiag mackamgn cambend i s
positioned toward the rotatable spindle.

positioned such that the vertical retaining roller 282 is pushed against the outer

sheet of the coil (see, e.g., FIG. 5.) With the retaining roller 282 in place, the metal
retaining strap present on the coil can be removed. If the decoiler is not equipped
with a retaining mechanism, a large C-clamp can be suitably positioned and
clamped to the inner and outer surfaces of the coil 150 so as to free some length of
sheet material so that it can be fed into an adjacent machine and effectively held to
prevent unraveling. If the decoiler includes a drive mechanism for driving one or
more of the support rollers 106, that drive mechanism can be operated to facilitate
initially feeding sheet material from the coil into an adjacent machine.

[0030] Decoilers according to the present disclosure may have various
advantages compared to conventional decoiling systems, which are configured
such that the cylindrical axis of the coil is oriented in a horizontal direction during
use. For example, by orienting decoilers vertically as taught herein, a substantial
degree of overall compactness can be provided when considering that other
equipment for metal forming will be positioned in proximity to the decoiler 100,
200. By providing a vertically oriented decoiler, other metal forming apparatuses
can also be oriented vertically, in contrast to the traditional horizontal orientations,

so that more equipment can be efficiently placed on the platform of a wheeled
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2. The device of claim1l, wherein the axes of rotation of the conical
support rollers are oriented at an angle O relative to a horizontal

di r ecti orwohati/i18s1per pendi cul ar to the axis of rotationprafi/usb@ned2at abl e
spindle. 3. The device of claim1l, wherein the rotatable spindle conprises
an adj ustabl e nmechani sm conprising plural menbers for contacting an inner
surface of the hollow core of the coil of sheet material, the rotatable

spi ndl e configured such that positions of the plural nenbers can be noved
radially relative to the axis of rotation of the rotatable spindle. 4.The
devi ce of cl atdifed,, Tigio M $ighifigar agedntapfe fotimdeild apliestsors wyHees the bubying he
support frane to guide a portion of the sheet material as it is unwound

fromthe COIkmnhhﬁugﬂbe@pﬁ@hhﬁﬁﬁb@%ﬁhﬂ%ﬂ%&@§Tﬁ§ L &@tation oriented al ong the
axi s of rotatlon of the rotatable spindle e device of claiml1,

conprising a %%r O{TFCQM1c§nm é@lcalddecglﬁé?ga&o¥(ﬁ££{o #0 ppesetﬁtdlgclao%ﬁrte Iﬁa{')? of the

mul tiple sup

naturally avoid “telescoping,” which is an undesirable shift of some layers of the
coiled material axially such that one end of a layer or layers extends beyond an end
of the coil. Telescoping in conventional decoilers can cause alignment problems
and in severe instances can render a coil unusable, such that an operator then must
manually straighten out the coil before the coil can be further used. Vertical
decoilers according to the present invention naturally avoid telescoping because
the gravitational force keeps the bottom edges of all layers of the coil of sheet
materials desirably against the support rollers, which support the weight of the coil.
[0032] While this invention has been particularly described and illustrated with
reference to exemplary embodiments thereof, it will be understood by those skilled
in the art that changes in the above description or illustrations may be made with

respect to form or detail without departing from the spirit or scope of the invention.
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6. The device of claim1, conprising an adjustable franme assenbly
supporting said support frame, the adjustable frane assenbly configured to
control | abbpooihamge an orientation of said support franmecT/Uk201Tles2devi ce of
claim1l1, conprising a retaining roller supported by the support frane, a
position of the retaining roller being adjustable in a radial direction,
the retaining roller having an axis of rotation oriented along the verti cal
direction and being configured to be pressed against an outer surface of

the coil of sheet material. 8. The device of claim1l, conprising a tension
mechani sm f orweODIS LAIMBDaS:on of the rotatable spindle so as to permt
tensioning of the sheet materials as it is fed fromthe coil. WO

2011/ 119516PCT/ US2011/ 029292 9. The device of claim8, wherein the tension
mechani sm conprises a rotating disk that rotates with the rotatable spindle

and a shoe Colr.]f i 9w %gwEg fo?%eggiﬁgg £ goi?gfa ghggttmétgﬁalgégn%prﬁs?né? rovide a

frictional force.

a support frame;

a rotatable spindle supported by the support frame, the rotatable spindle
configured to be positioned in a hollow core of a coil of sheet material, the
rotatable spindle having an axis of rotation directed in a substantially vertical
direction; and

multiple conical support rollers supported by the support frame, the
multiple conical support rollers configured to support a base of the coil of sheet
material, each conical support roller having a conical shape with a wide end and
narrow end, each conical support roller having an axis of rotation, each conical
support roller being arranged such that its respective axis of rotation is directed
toward the axis of rotation of the rotatable spindle, each conical support roller

being arranged such that its narrow end is positioned toward the rotatable spindle.

2. The device of claim 1, wherein the axes of rotation of the conical support
rollers are oriented at an angle 0 relative to a horizontal direction that is

perpendicular to the axis of rotation of the rotatable spindle.
3. The device of claim 1, wherein the rotatable spindle comprises an

adjustable mechanism comprising plural members for contacting an inner surface

of the hollow core of the coil of sheet material, the rotatable spindle configured
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such that positions of the plural members can be moved radially relative to the axis

of rotation of the rotatable spindle.

4. The device of claim 1, comprising a set of guide rollers supported by the
support frame to guide a portion of the sheet material as it is unwound from the
coil, the guide rollers having axes of rotation oriented along the axis of rotation of

the rotatable spindle.

5 The device of claim 1, comprising a drive mechanism for driving a rotation

of at least one of the multiple support rollers.

6. The device of claim 1, comprising an adjustable frame assembly supporting
said support frame, the adjustable frame assembly configured to controllably

change an orientation of said support frame.

7. The device of claim 1, comprising a retaining roller supported by the
support frame, a position of the retaining roller being adjustable in a radial
direction, the retaining roller having an axis of rotation oriented along the vertical
direction and being configured to be pressed against an outer surface of the coil of

sheet material.

8. The device of claim 1, comprising a tension mechanism for opposing a
rotation of the rotatable spindle so as to permit tensioning of the sheet materials as

it is fed from the coil.
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9. The device of claim 8, wherein the tension mechanism comprises a rotating
disk that rotates with the rotatable spindle and a shoe configured to be pressed

against the disk to provide a frictional force.
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