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[0003] Background Information

[0004] Conventional methods are known in the art for erecting building structures made
of sheet material building panels, e.g., galvanized steel sheet metal. The roof of such
building structures can be formed from interconnected arched building panels attached side-
by-side and the end walls of the building structures can be formed from substantially flat
building panels or other suitable materials. The panels are interconnected by placing them
adjacent one another and forming a sealed joint where the edges of the panels overlap. As a
result, the length of the building increases with the number of interconnected panels forming
the roof and the width of each panel. The width of the building, on the other hand, is a
function of the length of each panel. Thus, the overall size of the building is dependent upon
the dimensions of each panel and the total number thereof.

[0005] In conventional building structures, the end walls are typically connected to a
single arched building panel at the outermost edge of the roof. However, the present
inventors have observed that attaching the end walls to the outer edge of a single building
panel in this manner forms a structurally weak joint that may not be suitable for certain
building structures. In particular, the present inventors have observed that this type of joint
may be subject to buckling in some areas and that such buckled areas can significantly reduce
the strength of the joint and the structural integrity of the building structure. For example, as
the size of each panel forming the roof increases, so does its weight. Because weight is a
gravitational force, which imparts a moment upon structures, as the width and length of each

panel increases, the panel is subject to greater moments that can cause failure of this joint.



[ 0005] I n conventional building structures, the end walls are typically
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] These and ot her featured aspects
and advantage for the present disclosure will becone better understood with
regard t owvohelfabiiewi ng descripti on, appended cl ai ns, amrdTaSe@P92yi ng
drawings. [0012]FIG 1 illustrates an exenplary gable style building that

can be forned using building panels according to an exenpl ary aspect.
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panel s s?i&gpﬁa%iir{]ggg&iges%g sggpeomilg' fiYst 358 seeCcE)hd portions of sheet material, the guides

directing the first portion of sheet material in a first direction and directing the second portion

of sheet material in a second direction different from the first direction. The system further

includes a forming assembly supported by the support structure that is configured to receive

sheet material from the cutting assembly. The forming assembly includes a frame, and

multiple rollers supported by the frame, the multiple rollers arranged to impact the first

portion of sheet material and change a cross-sectional shape of the first portion of sheet

material as the first portion of sheet material passes along the multiple rollers in the feed

direction to form an attachment member, the attachment member having a plurality of

segments in cross section in a plane perpendicular to the feed direction including a first flat

segment in cross section and a second segment extending perpendicularly in cross section

from the first segment. The forming assembly is configured to form an attachment member

including: a first segment having a flat center portion and a pair of walls extending

perpendicular to the center portion in cross section, the pair of walls defining a recess

oriented in a direction perpendicular to the center portion, wherein the recess is adapted to

accommodate a portion of a wall of a building structure; and a second segment extending

from one of the walls of the first segment, the second segment being oriented in a same plane

as the flat center portion of the first segment in cross section, the second segment including a

longitudinal rib, the longitudinal rib protruding in cross section from the second segment, the

longitudinal rib being adapted to mate with a rib of a curved building panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] These and other featured aspects and advantage for the present disclosure will
become better understood with regard to the following description, appended claims, and
accompanying drawings.

[0012] FIG. 1 illustrates an exemplary gable style building that can be formed using
building panels according to an exemplary aspect.

[0013] FIG. 2 illustrates an exemplary circular or arch style building that can be formed

using building panels according to an exemplary aspect.



[0015]FIG 4 illustrates a conventional nethod of attaching a curved roof
building to a substantially planar wall. [O0016]FIG 5 illustrates an
exenpl ar ywonosigHsast i onal shape of a buil di ng panel thatcCiraissemagght al ong
its length prior to being curved |longitudinally according to an exenplary
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aspect.
[0017] FIG. 6a illustrates an exemplary cross-sectional shape of exemplary building
panel having a longitudinal curve along its length according to an exemplary aspect.
[0018] FIG. 6b illustrates another exemplary cross-sectional shape of an exemplary
building panel having a longitudinal curve along its length according to an exemplary aspect.
[0019] FIG. 6c¢ illustrates another exemplary cross-sectional shape of an exemplary
building panel having a longitudinal curve along its length according to an exemplary aspect.
[0020] FIGs. 7a — 7c illustrate an exemplary attachment member connected to an
exemplary curved building panel according to exemplary aspects.
[0021] FIGs. 8a — 8c illustrate exemplary attachment isometric views of attachment
members according to exemplary aspects.
[0022] FIGs. 9a -9c illustrate exemplary cross-sectional shape of attachment members
according to exemplary aspects.
[0023] FIGs. 10a - 10b illustrate exemplary attachment members according to exemplary
aspects.
[0024] FIG. 11 illustrates a side view of an exemplary panel curving system according to
an exemplary aspect.
[0025] FIGs. 12a — 12c¢ illustrate an exemplary coil holder in a system for forming an
attachment member according to an exemplary aspect.
[0026] FIG. 13 illustrate an exemplary drive unit of a system for forming and attachment
member according to an exemplary aspect.
[0027] FIG. 14 illustrates an exemplary sharing assembly of a system for forming an
attachment member according to an exemplary aspect.
[0028] FIGs. 15a - 15b illustrate exemplary views of a sharing assembly in a system for
forming an attachment member according to exemplary aspects.
[0029] FIGs. 15c¢ - 15d illustrate a close up view of an exemplary splitting assembly in a

system for forming an attachment member according to an exemplary aspect.



exenpl ary curved buil di ng panel according to exenplary aspects. [0021]FI Gs.
8a - 8c illustrate exenplary attachnent isonetric views of attachnent
menbers awoandimgsiso exenpl ary aspects. [0022] FI Gs. 9a Pew/tskéaseat e
exenpl ary cross-sectional shape of attachnment nmenbers according to
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[ 0025] FIGs. 12a - c illustrate an exenplary coil” hdlder in a system for
f or m nd06dl]at t Ethsra nb —renhlidrstratedornd iand reao vem's ©X empkanplaysipauning assembly
configured to produce varying cross-sectional shapes of attachment members according to an
exemplary aspect.
[0032] FIG. 17 illustrates an isometric view of an exemplary curving assembly in a
system for forming an attachment member according to an exemplary aspect.
[0033] FIG. 18 illustrates an exemplary controller in a system for forming an attachment

member according to an exemplary aspect.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0034] Building structures manufactured using building panels formed from sheet
material can be constructed in a variety of configurations. For example, FIGs. 1-3 illustrate
exemplary shapes of buildings that can be manufactured using building panels and
attachment members as described herein. These exemplary building shapes include gable
style buildings; an example of which is shown in FIG. 1; circular style buildings, an example
of which is shown in FIG. 2; and double radius or two radius style buildings an example of
which is shown in the example of FIG. 3. In the exemplary buildings illustrated in FIGs. 1-3,
longitudinally curved building panels are used to form the roof sections and substantially
straight building panels or other materials are used to construct the flat wall sections. Other
shapes can also be fabricated such as lean to buildings, which are taller at one side than
another side and other variations using combinations of building panels having longitudinally
curved portions of various radii and building panels having straight portions.

[0035] FIG. 4 illustrates a conventional method of attaching a curved roof building
structure to an end wall. In FIG. 4, an edge panel 2, shown as an L shaped metal component,
is attached to an edge portion of a roof panel 1 to form a joint. The short leg of the edge
panel 2 is bolted to a lip on the top outermost edge of the roof panel 1, and the long leg of the
edge panel 2 extends downward proximate the edge of the roof panel 1. An elbow shaped
panel 3 extends over the short leg of the edge panel 2 and is bolted to the edge panel 2, and
the remainder extends over a top portion of the end wall panel 5. Typically, a wooden beam
4 is placed between the underside of the panel 3 and the top portion of the end wall panel 5.
[0036] However, the present inventors have noted that the configuration of conventional
attachment members, i.e., attachment members attached to the outermost edge of a curved

building panel, has disadvantages. For example, the conventional structure lacks stability due



[0026] FIG 13 illustrate an exenplary drive unit of a systemfor formng
and attachnent nenber according to an exenplary aspect. [0027]FIG 14
i1l ustratwe 2an/8%88pl ary sharing assenbly of a system f @eCTfuseoeifgo2an
attachnment nmenber according to an exenplary aspect. [0028]FI Gs. 15a - 15b
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[0037] Exemplary building panels and attachment members described herein may be
formed from sheet material, such as, for example, structural steel sheet material ranging from
about 0.035 inches to about 0.080 inches in thickness. These building panels and attachment
members can be formed from other sheet materials as well, such as other types of steel,
galvalume, zincalume, aluminum, or other building material that is suitable for construction.
The thickness of the building panels and attachment members may generally range from
about 0.035 inches to about 0.080 inches in thickness (£ 10%), depending on the type of
sheet material used. Of course, the building panels and attachment members may be formed
using other thicknesses and using other sheet building materials so long as the sheet materials
possess suitable engineering properties of strength, toughness, workability, etc. It should also
be noted that the building panels and the attachment members need not be made of the same
material.
[0038] Exemplary building panels that may be used with exemplary attachment members
as described herein will now be described with reference to FIGs. 5, 6a and 6b. As illustrated
in FIG. 5, the exemplary building panel 10 includes a curved center portion through 30, a
curved side portion 36 and 38, extending from the curved center portion 30 in cross-section,
and a pair of connecting portions 32 and 34, extending from the side portions 36 and 38
respectively, in cross-section. The overall outline of the curved center portion 30 is
illustrated by the curved dotted line C. Connecting portion 32 may include a hook portion
32a as illustrated in FIG. 5; but in general, any suitable configuration may be used for the
connecting portion 32. Similarly, connecting portion 34 my include a hem portion 34a, the
hook portion 32a and the hem portion 34a being complementary in shape for joining the
building panel to adjacent building panels. However any suitable complementary shape may
be used for the connecting portion 34 that permits connecting portion 34 to be joined to
connecting portion 32.
[0039] As shown in FIG. 5, the building panel also includes a plurality of segments 12,
14, 16, 18, 20, 22, 24, 26 and 28. These segments extend in the longitudinal direction L
along the length of the building panel 10. These segments may also be referred to as
longitudinal deformation, longitudinal ribs, stiffening ribs and the like and serve to strengthen

the building panel 10 against buckling and bending under loads. In this example, segments
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system for form ng an attachnment nmenber according to an exenplary aspect.
[0031] FIGs. 16b - 160 illustrate front and rear views of an exenplary
form ng aweentlyozieonfi gured to produce varyi ng cross-seeCirarsadiisbapes of
attachnment nenbers according to an exenplary aspect. [0032]FIG 17

Il ustrat n isqmetric view of an exenplary curyvi S ly in a system
for Tor i %ﬁn&tﬁférﬁ%ﬁw@%f& C&E&-é?ﬁﬁﬁ@néae%ené%gﬁﬂ?afﬁi Tg?ﬁé@f’. |
[ 0033] RhGandiBwhidlUstd ek &Sctfh. @68 MtRYe GRPELE!ih®hird R ReBNSEBMdAS cfof&rm Ng

an attachnent meriber according to an exenplary aspect. DETAILED DESCRI PTI ON
OF EXENPRARYMEWBORNMVENTEBC cOB34¢®@0nlodiabyilding petalnad onvind actus l@dhersirony

bui | di anel.s forned from sheet terjal can, b onstr ed in a variet
ot coni M BRI G Sl s GRSEE 00! Bl dhg FREL Ss SRR bas Adeiee o
bui | di ngsmbMatxeanitepaBink iaettitngd Fuséaephlistehéd 1PRRRhEs AMGrdY hieraent
menbers as described herern. These exenplary buil ding shapes include gable

styl e Duiafidrenysegragnt 8% anighes eftwardil hin the sxpape PAFICE.G, the; depiby fifl giverst y| e
bui | di | . whi i i : di t
o us Soyr PR Be 2l Skt BAURLE, Th s ARG 5 O &

3. I n theldexgaptlanyy dubd thergse b lustratad attht exdrhfls of FIG, 5;lo0 gl depths pdlkhey
curved building panels are used to formthe roof sections and substantially
st r ai gheeBen BN isaliemonsangthger materials are used to construct the flat

wal | s k@Ans. : f i ed. o]
bui | di ﬁgg","ﬂm gﬁé ggém@g‘?ﬁg‘?ldg‘?bgﬁgs@i 1§§St{%anlhgg§t ﬁé‘%ﬂg‘}%g%%%@@%? er
var i at icatsidingi sagmeatsth 2 niat, il 6nk3, @0 ahdifdudiongvapdlyebsmbay Rh@ 4, d6gnd 2&ibmal | y

curve DR o AL R SO RO R0 ol Syneel s st At

curved ys0@f FOUxhfipRY the number of outwardly extending segments could be greater or less
than the number of inwardly extending segments. Various sizes and number combination of
segments may be used depending upon the cross-sectional shape desired and the building
panel.
[0041] FIG. 6a is a cross-sectional view of another exemplary building panel that may be
used with certain exemplary embodiment described herein. The exemplary building panel 39
includes a central portion 40, and two inclined sidewall portions 44, 45 extending from
opposite ends of the central portion 40. The central portion 40 is straight and in order to
increase that portion’s stiffness it may include a longitudinal rib 43. Assuming the central
portion includes a notched stiffener or longitudinal rib, the central portion 30 would be
separated into two sub-central portions 41, 42. Although such a feature is not shown, the
inclined sidewall portion 44, 45 may also include notches to stiffen those portions of the
building pane. Continuing through FIG. 6a, the building panel 39 further includes two wing
portions 46, 47 extending from the inclined sidewall portion 44, 45 respectively; the wing
portions 46, 47 are substantially parallel to the straight central portion 40 and may include
notch stiffeners 50, 51. A hem portion 48, extends from one wing portion 46, and a
complementary hook portion 49 extends from the other wing portion 47.
[0042] FIG. 6b is a cross-sectional view of another exemplary building panel that may be
used with certain exemplary embodiment described herein. The exemplary building panel 55
comprises a curved central portion 56 from the ends of which extend a pair of outwardly
diverging inclined sidewall portions 57, 58. The panel 55 also comprises two wing portions

59, 60, which extend from the outer end of inclined sidewall portion 57, 58 respectively. It
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structure to an end wall. In FIG 4, an edge panel 2, shown as an L shaped
nmetal conponent, is attached to an edge portion of a roof panel 1 to forma
j oi nt. Thwo=horitiviieg of the edge panel 2 is bolted to aPCirwseniwke9st op

out ernost edge of the roof panel 1, and the long | eg of the edge panel 2

extends do rd proxi mate the edge of the.roof panel. 1. An el bow shaped
panel NS SNBSS ERDIE Hetnghigr fwﬁcg% o 62 Rehie "BQ%BPm?néﬁd@E”BBTF?S@d to the
edge paneLliiftes@PLihbREHIEIRI NIREIafK LLBAGSHOMEY aR doPRIRRALH BIFIRS. cbhenfRd wal |
panel 5. Typically, a wooden beam 4 is placed between the underside of the

panel Degneletabls toapclpdr ¢ n@eh st (fenge wethth asah bf thanedlingd sidodabppidtveever, t he
present .inventaqrs v oted that .the configuration of. conventiagnal

b ¢ achriat e Pt TB7b 6 I ng o SpE R 0 a2l pERPREBLAL edge
of a cunyest dttht dihkg riio8G, i§lihs RAMPUnRG@SFy hEOK ?&iﬁ@ﬂﬁh Rapdbof
conventional structure lTacks stability due WO 2011/ 119515PCT/ US2011/ 029291

t o t he rpegaying Hgthom pergompdached to the edge of the building panel and can

. the o) o ERENCARQEARL sRARLARHOR SRS AR At b ) PN P

unsupparstédithrcenain Ratmpiayy dabqimehiclech@iteyd hstesc eplid ddemplary bhiddiag phct 3 es.
[ 0037] Exenpl ary bui |l di ng panel s and, attachnent nenbers described herein may
be for 88 2CPBYAXIRERE4 Hagrars sgFtions g PRIr @6 spaced upkiaiiside Pogiqns 6P dpdPost eel sheet

mat er i r.angj t j (OFR i '
thicknggg?a%%%@gwﬁggﬁ}lngﬂﬁgﬁgggggﬁgﬁg?%g%ﬁgg%?yﬁéw%gﬁgo%g%ﬂﬁgskg?wgd from
ot her sheetx bt 64, al wpasinerhéd flagetpoasonadhepjetcypesvaldlg tieel thegaparal une,
zincalune,.algg%n¥n1 or ot her buildinq g?te iaI.thg% i,S suitable for

const r JBHRBR! coprd! epd Bih SLeetign TRy Chigite erﬂ;éep%ﬂﬁ%?% N &P HEHEd e nber s
may  genemab byriiod 58S rbjeasbaiudly ¢ hﬂ%?%?ar%iﬁal%ggélbf shO8Q divehes 1 n

t hi ckness ( 10%, depending on the type of sheet material used. O course,
t he buitradisyegseqpankd sdapettian baehdrbat 2 dewierned teyniied pporomeda asihngutsr her

t hi cknesses an in her, sh bui |l di n terial.s.so lo s t he sheet
mt o | ArCepuCEtedRii, ot dhuRTonl heyR S3aRt Rt MR Bl Rebughness.
wor kabitbivhy, thetide pbitiodH3Ub Brvidon ROcRObEM driTald dnlde dvubledhitBnddanehs and the
attachnment nmenbers need not be made of the sane material. [0038] Exenpl ary

bui | di myttyeedifenghpertignds hebans dewnivandheearpyide § sErighic Apnspiurmed igyarsalas

descri - hergl ). d [ | - - 6a and
b o T AE L ool (AT P ERERADRE ST EIFRADERIE sl botap 10,27
cur ved openingr Thebbit@n opbing §irmda byah«c outiekdstlahge portion®s i8S61f gueateB&idth
extending fromthe curved center portign 30 ip cross-section, and a pair of
connectN#ythsorttmsadlanse paHon 0 sethabl il gegerysine Heuapd Bangsmoragisoldbe and 38
respecty I S i | i nt er
e i e N ol s T S R
32 may Thedlasele4 andihelsideotticamn 63266 sy iclwistooauigdians terén toimipute the gener al
any suitabl e configuration be used for the connecting portion 32.

Si mi | arfyeiuEa) gHest ﬁ&ﬁﬁGPPﬂgﬁy34 my include a hemportion 34a, the hook

portionogdf andid e iNemararhd eRIEAepHR1 HOFIEPRRLEARM AL YinicRespaRe for

joining the building panel to adjacent buil ding panels. However any

sui t ablattaglomgitereerhcapyd theapechregnt bembse gorfingeted heacenhed imagcpdendeonitiB4 t hat

permts_connecti orti.on 34 e.joined tq conpectin ortion,32.
o030 As ERaRRmPRRRRPOBR e FIch PSS AR 4P 80 Gt e BT ¢y o
segmentéirved, bulldingdaneld 8Th@Burvé®builfng géheiidcldée a TiResefpaETENOnRXtRING | N
the longitudinal direction L along the |length of the building panel 10.
These gegheit wofpgnchi4oApshevet. dhg eaneginggortion 32 of the first roof panel 72 is

connected to the connecting portion 34 of the second roof panel 74 in a longitudinal direction.
Mated to the bottom of the two building panels of the curved roof 70 is an attachment
member 76. The attachment member 76 includes a first portion 78 connected to the bottom
portions of the roof building panels 72, 74 and having an L-shape in cross section. The
attachment member 76 also includes a second portion 80 nested into the bottom of the first

portion 78 and also having a L-shape in cross-section.
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| ongi tudi nal deformation, longitudinal ribs, stiffening ribs and the |ike
and serve to strengthen the building panel 10 agai nst buckling and bendi ng
under | oamie.20119315s exanpl e, segnents WO 2011/ 119515PCPCUSROML/02R29291 22,
24, 26 and 28 extend outwardly in cross-section and segnents 12, 14, 16, 18
and 20 nd (nwardly in cross-section,. For reference purppses, inward as
used héﬁ@i rebREE Pedp ReTgBIBI Ml Bhbe s POre @Qéﬁ%wv n of a
bui | di ngyRANGI isaNPalghyt é&@lﬁ&trg@qag,waﬁw of MBS SRRl GRMALKT of the
cross-section of a building panel. shown 'in FIG 5, adjacent segnents
ext end rubbapplegicagndipthecpilpmst arddrr fearampite]alsagmelite appresiatahisoierdar dl y

wher eas i,.n adj ace S nt 22 exten outwardly. In t ex I f FIG 5,
the Gositad UL R e 2EB T e T PO SRt ety nebite E BRI EsLlogepeh o
The degirbsidoh nvisi@@MRMcrObtwdea thubdtdidgndRariab ofy bakiling&trhfigreS AR oad
illustrated in the exanple of FIG 5; or the depths of the segnent may

di f f er walbt ehebuikbrhgructyro oyuoicTrlaneswi Peanypl iy dneodgmesmisitymcallyl | ust r at ed
in FIG_ 5] Ve | L ng. { ) 20 and
G R RSB L SobIRL Y e SRS R0 EATRI S Bt i e 2, 2

ext endifagn Skegoantsial Rondrovaidicybl eoks ewmdod) 9r apgomat siitably boddiung echterkdbs

exanpl e, the nunber of outwardly_ extending segnents could be greater or
| ess t HEeRl¢ he kpemm & onsrofiordiasy| ﬂlel%tt@h%ﬁt-ngl% rEpiteates\ig puyed ©of e and

nunmber { I : i .
Cr o5, SAPPLIRL Wl E ROITRL 7 MR aER AR S9PBT ilBhegnd, ¢
cr 0ss- sedt 34 n&lG. Vi éllvsthitea that duevedeweff, aoyndoted|td thegatiaalmednt nleahbandg bbe used
with certain exenplary e di nent de j bed herein. The exenplary buil ding
panel Q@tl?%Flﬁcfg %%éﬂ?@r@ _Oﬁget‘?“gﬁ” Bé‘!'and two inclined sidewall portions
44, 45 [gud@ndi RAVATASBoARDOSIchD 1LY 81 @hg SR tGEY hfafh2BRFdd RhHdacigntcent r al
portion 40 is straight and in order to increase that portion's stiffness it
may i noherdecraas desgiibegdinwabmplaty @gbodimsutsihargint mey oetsufial frporthe meakness udes a
not ched stiffener, or |ongi inal rib, . the.central portion 30 woul d be
cepar atd oM vlOF s SnisCRERE G Ra ebd Syt BInE E 5RO sk Syt ARHSET e | <
not shaw®botidig pbitiohiofeo shi@ﬂmggdmemrTﬂi@ébr&‘fguraflﬁnr&axypﬁva@ ddaglondieidgighes to
stiffen those gortions of the ui]ding;pane. Cont i nui ng t hrough G 6a,

t he buidndishgngsh tethe 3ant bacawsert pravidgsie Fiangte-shiapefl poPeit sWectys, in gosext endi ng
fromt b i | de or tii v | V. X | 1g. portions
a6, a7 "SIt ORh i ST R ot ki dd FERER] ol Gekios hREIAE POLT 00
may i nahodentnoF elhexainpld, enetosvnSia, F1617a, hdpyex pdite teiond8 is tex teandbetheamhene

W ng partion 46, and a conplenmentary hook portion 49 extends fromthe other
wi ng porulisg nanels /8oxb 1 unpepwailsarg the igagvedisial dhedruildingpagels fdothepd

exenpl ghyy hégkggdB9ﬂ§hn&g@g?§Q%ﬁ?$§qged with certain exenplary enbodi nent

descri bed hereln. The exenp i ng panel 55 conprises a curved
cent r al[0p6Ht i o &Blitiono aitadhengethd sndvaldhbaveexthe bdttampaitronod! teatbwediaky

di verging jinglined sidewall portions 57, 58. Th anel 55 al so conprises
o wh i BOALT B eglaEgD <SRl S UPaR Yoo Ao RBEBURLI 8RR "o oRLrTREY

si dewal theRR{ueh. 0PokanpR, sRSPAGIhY HaYl-in b&e&{%?a%%oh%%é% BEhe Praldd/ 029291
may al so be preferable to include notches 61,7 62 within the wi ng portion
59, 60 disslosny daps ot tred 0 bé pltasded tof the hdereofoop! pavs], Ug end| vaall gan belingsdugh

they are nat illustrated.in ElG 6p,.if.may b referabl e.to incluyde a
ot 2 g s et {7 AR o AnydRsiced o R R A b e B M g € o
refer twidtH & ol t@d blilding pshedf todBEN Wh B/ e OF Ink@by2Lrbset diGaf@To pedtideon 53

and at the end of the other wing portion 60, is the conplenentarg hook
por t i orinspee yplasvercdfarqadesi. visheliarios syeshage prepbnMempover, walls can also be

attached interior to the building structure, allowing contractors to construct buildings with
internal partitions.

[0048] FIG. 8a illustrates an isometric view of an exemplary attachment member. The
exemplary attachment member 76 has a longitudinal direction L as shown in FIG. 8a, and a
cross section in a plane perpendicular to the longitudinal direction L. The attachment

member 76 typically is curved in the longitudinal direction L to match a longitudinal curve in
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100431FIG 6c is a cross-sectional view of another exenplary building panel
that nay be used with certain exenplary enbodi nent descri bed herein. The
exenpl ar ywbunlditpgyspanel 63 has a convex base 64 in croPETASCHI1ORY29R pair
of spaced upright side portions 65 and 66 projecting upwardly fromthe
opposi te.margi nal edges of a in.g direction transverse to the.convex base
64, an wg&g et foating }haﬁa%P %&rtt"illgﬁlg@?‘uﬁtﬂlbﬁ’ éethahy et oG Wil s upper
mar gi najyjiadgeaféisand in a direction transverse to the side portion 65. An
upper outturned flange portion 68 projects outwardly from an upper marginal
edge of[084f] i nThe dianetiiyouiachmagrs wensher 76 it foemsd Gempwiotjostoré6thaidsthas a

downt ur ned t 1 nal rtion 66a at the outer rgin dge thereof, The
oo et AL P ishi o BE8s S fndd bSoal B Bior e T S S s de
por ti onnGRysk SedibRY THE fidst PEMRNSS iRENEEsQr chhfhdl wandh 2t das BhEarddy Bk pi@sdnal The
outturned flange portion 68 is bent downwardly tolgrOV|de a straight,

downt urtie?P tidherpthar ensldshevwnas@earprase Periting)- avinilagerthe secogépertign|®) U- shaped
connect.j | Wi o) ing... Tk peni f y the
ot tar risg ARG Bl 0 Ry A bhe BB IDGei [NGy PSRRI MRS o
por ti onebmdgrtidag0 istmased lo the €iedt pertion ey 8| thicutidethdnt argdepd6 hawnfiat t he next
adj acent panel directly through the bottom opening to facilitate assenbly

) g
of t he ssamenidhatfpgnymeiangal fahgrcomaadare Hoeng Wb agha sesendrssement| ude
cor r ugat, i i n: 4y t r4ctaur i i 63.
[ 00441 A1 e 5 Sk Pib R A Py o S R ROt Hon 1 ROARE
exenpl 40950t t adherfirdt segemdng of thaatxtinplagt 4ttachmentmerebdyeio is bmed thedh thoccan end

wal | in accordance, W,th certai.n | ary enbodi nents. Fl 7a shows a
ot ved SBTPnGte o TelaRer bate SETEE B peS B I My betion 28 SeadiEhr vod
bui | di nGsNARGIaf ot éé@&lc?pcfrii&%())[ ngth@ﬁé?ﬁéndf%lé}fbﬂﬂﬁ%ﬁ Q1190 A ugegend roof

panel 74. As shown, the connecting portion 32 of the first roof panel 72 is
connectredierndq, had Gohtheqrimegdisolat clomngiwai 92 hkths dicgpdrtranors, pamdl togeth¢rn a

| ongi tudi.nal diregction. ted to the bottom of, the two buil,di anel s of
the curGuae p a5t ol usd Btk ok P RtuPRg e i ek Bt s Ry 76

i ncl udegst ia d&di%ﬂ?d‘d tpaédonflodae HRNPEEL Rt drPoftdhenBatAI08M AErhaymsludt thehe r oof
bui | di ng panels 72, 74 and having an L-shape in cross section. The

at t achrisgingrapmber S2asdllesdrafaddn fidfes’a Bedemal Pieritat sentgmoniéat Thveriedlyt he

vo 201 aneE R A OB 60 S BtEuRhs Rss P O B RARR Bors Lo R TR, ' O
wal | s df adjbeent io tht fipamphhanfor Sxangle t Biew sectbudis peEdws) Aivad, drdtiger Seiadbilang

el enent 82 (e, g., neoprene, or any other suitable material §uch agrrubber,
pl ast i CBO%Hid 18 HEPNHSTIFHET Obing coPPRBM Rt BFRANeMbR /fixiengeirapphetidt ed by
one 0f QEMAALHiRkh the WAILDS A kconlRriGiRd Rl 8AIRN P38l DlDES L OP
portion the end wall 84 to provi a noli sture barrier between the

out si dehafldt den®i dertioh 98 theufilstsagmest. r et secend sEhmerndcivaés loBgitwlinahribsi | di ng

structure .l n accordance with exenpl ar di nents i.s.typi cal

Subos arder b fyRERE SPIR firtiahd s R TR paiohs ST0AE WBRD: e oy RS Bt drdunatpte

bui | di nge RABRLENABHLHITINE RG-he FRIEAS Bdncl SRNGT BIFRGCH BEBIRb QG KIinaaRd, Or
any other suitable building material as would be known to one of ordinary
ski || isactigyed pofithe building parie] phogyy atld6. bheTlhase vibd 96 0B mTpbe afxed ta diet he

at t achnent. e 6.a incl udi ng a . | ing element 82, .but, without the
ol Py TERPED of € oftnt Bnct BN Aty SuR REhsSlF Tl oo bkt vl bJ8H
at t achngdl ofeibéether/ithble nvdah$) Olike dikRknsi6Ad dMe BlceAMB2vay té he end wal | 84.

[0046]Advanta%§gusLy, exenFIary bui | di ng structures manufactured using
at t achriaspeMmense variaus sipes of pybyall Rodioaml G ineirsB 4ne anbodigicaisn Feay not

suffer t ' i - ' wal | s
o the FenPeboRk SRNIRES. B oRRMEDHa Rl ERADRUER ipfly AERLIS ARG

bui | di n@rip@n® 8. crdBissctomnindyBIGa 8ic ditustrates phod vxdheplagditthclonalt niangicd wtith aand
strength to the joint because it provides a triangle-shaped support

st ruct (VBN MPTE PYERY EGLETS YN ISEHEE %P he roof and the end wall that is nore
resi st 0 S i NG 1 | G
o thdvasts o FIG AR AAf ORI hS oo T fon Rt Riap v bl 2
24, t henlpperBawald dnarmstsbaionnthe exevaplsy afachientbudrhiohir 7g inadnddsshe7@rst 74, and

t he base is rmed by, the a n nber .76. [0047] 1 n additi.on

bt ¢ achifig e’ Bt s et Bhont RE! BURPRS HTHdSAr o T B URA pane! s
al | owns advant ageous configurations that were not readily achievable with
conventional techniques. For exanple, _gince the end wall in exenplary
enbodi ments of the present disclosure does not need to be attached to the

edge of a roof panel, the end wall can be inset fromthe edge of the curved
roof by any desired distance. The end wall can be inset by the width of one

o o M o o, e -, v




[0048]FIG 8a illustrates an isonetric view of an exenplary attachnent
menber. The exenplary attachnment nenber 76 has a |ongitudinal direction L
as shown WP 2Bi1B1984, and a cross section in a plane perpemdiScuharozvp t he

| ongi t udi nal direction L. The attachment member 76 typically is curved in
the | on directio mat ch a i tudinal curve VO .

5071/ 1 198 TEER YS9 7 B SReT ot Pllﬁ}gﬁl;;}d‘ﬂalnrélP 863{1%}391“?1613{%‘@“1? sflongiagingt | g ng
St I uCt Yrieyorfin BP@Buﬂl&m%ﬁéhe@ fRaglya E@Eé‘d Wof. hTEé‘?e%@n@jf%ﬂﬂQh RO iR 3t one

[ 0049] The exenpl ary attachnment nmenber 76 is forned omtwo portions: the
first pﬁ@dtamrp%imamqllgn@hwal@@a@éatﬂlecxtltegsn@e]dpnglmdmélnh 9eddimah thor t i on 80
i,ncl udes a

also h ction. The ion

channentoarragy S SERE sishadzRaon i PRt o BvoB e Pria’ B¢ AEVEBAG
(shown a8 c@mmbeeihe upPétfoRidn ofSinnnldavdly , TH Rt SIRREN thdd@ck 768 Mol NCl udes

t he channel wall 90, at one end and a longitudinal rib 98 at the other end.

When t Hélagheddnd cppiedibgdigg perclnfr expnepie.rustgrtiolissrivsss, s¢rews,ngelds. B8y at t achment
nenber gﬁnﬁﬁmﬁté%&ﬁioé qgﬁﬁsﬁgﬁﬁeﬂg&g§ a channel for accommodati ng an end
wal | on i i i i

a secon egrre gitudinal rib for mating with the
rib of [&052]r st FWr%duhwtésdmmgtaaﬁﬂ@it n@dimtich €00 dodccofdaf&O)Thendtherst segnent
of the exenﬁwgry attachnment nenber 76 is fornmed frgmthree caonponents: (i)

the fl @xcpplnesmpedipicah o a(tﬁaclénentmf‘én%rlp@ Hislusles g westpprtion 198 Mayvipg ang
eXte”d'Lﬂghlaefﬁlé%goQ?sé’éﬁbh alda %n& Rf?)ﬂ 1@8%&8 a&8%n %%Ero%!‘?ecﬁs PeR 'CU' ar

channel the secon tion ||| e perpendicu
channel ﬁmlqidrti@izl@ﬁ hasta¢ ofi¢ ersta pmpetndmula?f&hawm wlalltlﬁ@ ahdetrthdefhenendaa r ec es s 94

oriented i.n a i.0 endi cul t he ortio The ecess
o o oMb T2 el SO e i b SRALED aPS bl haring Paneh
i ncl uderjchgcirdriiéh MRMReKC @%nﬁ’e‘i sbé&éiﬁ%?ﬂ{e%tabﬁhl&lt@ieﬂ&r thhp frchiRRs Ro t he

flat center portion 93 vertically Supports and nay be attached to the
bot t ompsfpeadselo nbanoak walts, b6 hetl HEP, pdmel fooh atrh@sa‘r oY¥ daskeaed ﬁcsaca@dpmx@ﬁte to

L0 abl B HBER oriandraE SR 0, R e B S Sins R § Ruie st sl 6

ext endsyphptoportibeof the $hd SRUMERE CSétApéd f@oad pdrifien Wed hesdPined the hestBped ekt
portion 80 and is oriented in the sane plane as the flat center portion 93

of t he Hortigt 1&egndmay byhbadied éhe cawedrbwidingpangder ¢onyie biamsans afiagwlios, 98
at the r‘f’%@l Sg{ewt %l&éﬁaﬁl&é}%‘ij sﬁﬁa (i)é‘llqle r&l’tl ons 78, 80, which are designed to

accommodat’e the 1o nal por ions 16 of the building panel shown in

FI G 5 [0053]he FIIBgactludstmé axrattncsmeﬁur@ﬁnléle% inhcdodanbeliitlliyegarpaivel shown in
FIG 6a. These rj may, be affixed to the Iongltudlnal rib of a

b
bui | di rfgFeHRIFEY GIBQ@HVH% ut heaasqa%h%amemh%rl ©isefiopIneseOlrs yglo shyst tnd thew,
wel d or. g0yr @k ARAcIttnt Ah®FERRSC [oHMRudin By ORS 18, dEi8ndd8F G8Re WhnMBY vary

to accommodate various sizes of end-wall portions I'n cértain exenplary
enbodi rtmng@duﬁbmb @marqnls of clEVG] bdhling parstsrthatefoan aenerpireofy Tat tathment nmenber

with a sli htI [T OWer reces ortion 94 in 0 ectio G 8c
N1 st raentarh SR Bren R A S e g e SRR 38H s TAAAR bW  ecess
94 in cm&ﬁat%ﬁﬁé QPeceésO%1 Jﬂﬁb%ce@@ud &a%sdke&hﬁ%d@fe %&ﬁp@eﬁﬁ&&lbﬁ Bt &f eddne

exenpl ary attachnment menber 76 shown in : n cross-section,

the exenl andmay ala@mmd@ AR A upner arien 6fbﬁbwn®walﬁ8 and second
porti Or[0§§)4] Th%lé S. alri)cP {(Sbl ustr %e L g‘tlte{J glmen AheRb& 1%rellgcoard29ncre RS de{n% Sl

exemplary embodiment. FIG. 10a illustrates an isometric view of an attachment member 114
having a C-shape in cross-section, attached to a curved building panel 72 and having a
sealing member 115 inserted therein. FIG. 10b illustrates a close-up isometric view of
attachment member 114, The attachment member 114 includes perpendicular channel walls
116, 117 that define a recess 118, the recess being designed to accommodate the upper
portion of an end wall.

[0055] FIG. 11 illustrates an exemplary attachment member forming system 150. The

system 150 includes a support structure 152, shown in this example as a mobile trailer
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WO 2011/ 119515PCT/ US2011/ 029291 channel wall 90 and at the other end a

|l ongitudinal rib designed to mate with the longitudinal rib portion of a
bui | di ng wearrelvifiegisi ng a curved roof. The second porti orC3@Skowaloestes at one
end, a perpendicular channel wall 90 and at the other end, a |ongitudinal

R R A AT A R e

an end waliby sﬁ@”'eS bLAGTBEME s trubfurd Y2, hea 88l ﬁ&ﬁ&dlsh%@aﬁ)%ﬁﬁ@ Al di ng
panel , for exanpl e, using boI s, rivets, screws, welds, any combination

t her eofqf Sb¢et amjerod fveg., el shdst matmahsshqv@%@pﬁﬁ@ optheichil betdentsescoadrnt
tt h 0 d it th di Th
bl R R S R R e I

Cr 0SS- Sigatik §AriddEnie 1 5& CPMAIPRI dniOrs 613 hphiadd dpodinEdsiP@RlckdhaAiMSHe&ect i on.
The first portion 102 has at one end a perpendicul ar channel wall 103 and

at t he ‘ithabbeier atharsugatlaiiatesiel for grabbmadbe sheremateralandsiivingait reysh
| ongi “{Hég?s enfi'g?o ?fl%%dr%;e,[l%/ dln { n@%ﬁ@%@&hrauﬂ‘&oﬁ% ?@%c{?f%%bt%fojro“ is the

channel des tWo pendi cul ar
channel drwaﬂg the dliO6 raheek, bOthe dabve @hitfl66 Mag He@ﬁl@ﬁr&aﬁchﬂy@éﬁiagﬁﬁ@z cspmrzaed;ommdat e
t he upper, portion of an end wall. This segnment may al so include a sealing
el enentangdds designed e foge sheet pgtariab o the rail Belderk i i theywibge R FOMPOBEHHd

porti on,elP4 sy $sj. nto the L-shaped first portion 102, and may be attached
to a curved bui dsng panel, for exanple by neans of a bolt, rivet, screw,
wel d or[0656] ot Asnllsstriated bthe cnmgmsants[ QGBés]:x%ln@la@csyi;tbmﬁOrpmferahty sappat Hrent

nenmber n accor dance W|th et anqt her exenplary e di nen att achnent
Tenber shoy A AD S St oy Lol o Ehiatis Hhe B (BAdE T bHAR DS achom

member JepsdaViQlchiRaWhdrbgliRah bhaaatle’%ﬁwnﬂl%% fe@%g&eﬁr@ . 0] B €obdshof an
| ongitudinal rib portions ¥ curved buil ding panel’s That forma curved

roof . Thentginn earaﬁelgnélm axp$ off grevitationalHimesn taltoeit enppb2Ostiuaeirel Hekhassen
h walls 122. t d 126,
P ecbss g Bt HRTR SRS RETHRE K58 4B bF AR ulal RET ki ing) S <o

I ncl udeompdaaits towelkane et Matgial intahRriAPFiciIidd @fy Aiow (R @ApoN&t to
[0054] FIGs. 10a and 10b illustrate an attachnent nmenber in accordance with

anot herta@@rﬁgﬁ%&py%ﬁhﬁ@auhﬁ@mntalrm@lgmu thergby Fagtldatingriransperation ot ¢llég of an

attach \ g h

curvedrgg)w ‘ﬁgg‘ééé‘é@#ﬁa faegdH \%‘%gﬁ% e)ggafﬁk%%ﬁet@eﬁﬁ Cgt%%t i nserrgg% tOﬁerel n.
FI G 1Qhe piebérs disalogsrealsol cas erdlialei cmrmhrdrecmnpmneﬁfs cahfigabdani howsohesd 114.
The attachnent nenber 114 includes perpendi cul ar chapnel walls 116, 117

t hat dé‘F"iaﬁéeIﬁeqleg%%mﬂ’ée in pshcmphodiments fhg cad dplise ipd epuléd haveridkpsizeniahe
upper pRELdQb nE B fad spal hme[rQPt%f?a] fdr%ogégi olibieg aﬁeéﬁmf Ds %GR Rb¥id

attachrrent rm ng system 150. stem 150 i ncl udés a support

st ruct vhen £6@ honimnmilyl mwh’ra@heetamqbérml &stha sniodsijhaent compdremnts of the system
150.
[0057] Proximate the drive unit 156 and supported on the support structure 152 is a
cutting assembly that includes a shearing assembly 158 and a slitting assembly 160. The
cutting assembly cuts the sheet material to a shape (typically rectangular with longer
dimensions along the feed direction F) and size suitable for forming the desired attachment
members in accordance with exemplary embodiments. The shearing assembly 158 cuts the
sheet material in a direction perpendicular to the feed direction F, i.e., a vertical direction as
shown in FIG. 11. The exemplary slitting assembly 160 cuts the sheet material along its
length (i.e., in the feed direction F) into two portions: an upper portion that is scrap sheet
material and a lower portion that is used to form the attachment member. The slitting

assembly 160 includes guides that direct the upper portion of the sheet material in a first

direction (i.e., out of the plane of the feed direction F) for collection by workers, and the
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WO 2011/ 119515PCT/ US2011/ 029291 platform which can be towed behind a truck
so that the system 150 can be easily transported to a job site. Supported
by the suppantygpsiacture 152, is a coil holder 154 for eapaseaioge2al coil of
sheet material, e.g., steel sheet material. Shown supported on the coil

hol der is a cqil. of sheet. material 155. Al so supported on th upport

st ruct UP¥CHBSUGHH ap%szlilfﬁ&f@ﬂea Tt disim s dirsitiotipn (e lpe Pededdrne. ari ve
uni t 196 608PF] ReSHARRRSkRYY 1ye rollers having faces with rubber or other
suitable material for grabbing the sheet material and driving it through

t he syd0858]1150Theminrg asserablytl 6256 lndey nilgple dgdauhgadlyagtuatedrollos  or

el ectri¢c not or driving the.drive.rollers, or. the drive unit, 156 nay be
neunat R o hftabtry b 00N adsien Seesfinbd Spda g trebdiut orf
from t hesgpklin BRkdsctibRF HOwERE iB4HSRIMAI e LORPABEASE] 88 dfitiéh Byatem 150.
[0056] As illustrated, the conponents of the exenplary system 150 preferably
suppor tsuitide sHaner syah ay ifen exiapple. slgbisicalh. inzanuglly, er prcoaiatiefiye fingeiteh when in
use ( i I L i 1.ned her ei V. OF ion
i thi n Sorf SRR ook tHERA ! edEtkigRoi R B BEN S ERH 6] PO
t he axifsd biickahpigh alid amaing hoseadlyaf 44 ivhidheinsSlup@asrimsihg tdlewy r ibpartiaga been
| evel ed) and. translate the sheet material in a feed direction

t . F!
Advant dgestvsingl cyive Ehdie aagmeent Bispdsent e fear dldhk cymimessesarblydpdricides n a
verticagl,; okl i : han a
nor i zont AL M b RV O b CuBRERIDADL o e FR e RSB A e
conponextsipbiny eursinggiseenttlgil b4 is. mblowal/enr g tratk sosthetdiptanchd hyvelont hoplgtoed t hat

enbodi nents of the. present disclosur | so can include ane aor nore

oo nerRe e v e R P RLCRERT. A nG e i fordibtiibe Py itasuch
embodi MRAESabilRy fRistovhfg BRMcubafly 6QEMEINAVIBe & 1ARE 1 qm%teafﬁ@&{aﬁb@,t Al on
and feed sheet Taterial to a horizontally oriented drive unit 156, which
woul d ttheextérsbeg thercunomg asds¢mblyrtd privedt sheckt frontler ¢usling asethidy sebwequent
corrponefnt S. of th% S em 150. [0057] Proxi mate the drive unit 156 and
suppor t 8d"8# 18 Qﬁ%%éort structure 152 is a cutting assembly that includes
a shearjposp)asserbkyppbhtraddrel 2 d1$d inbigdess estidloylerl B6b thdthBae b, tbmGampiendl y
cuts the sheet material to a shape (typically rectangular with | onger

di mensiZoregaMerPle laicreatoler(BEE) ena Ficraprgceisoiebased eamioder eedffefr mi ng t he
desire [Sql ' Y, [ t The
sheari%gﬂgé@@ggﬁahfgﬁﬂgg?gﬂ?%8§@§@%$gﬁgﬁ%$ﬁ%ﬁnﬁﬁﬂ§8 |%€€?ﬁ§%%8§§%é§ i cul ar
t o t he Thedditidhsepdw@Bupply) forexandply.er ditwhberdrdt@Cl680 tarbassebopwovided bh the 11.
The exenplary slitting assenply 160 cuts the sheet nmaterial along its

| engt h SEPPIL Strychure &2 feRpvdithetarioos finctippt @f thewyskar ¢ Ponk: addiiqiper porti on

that i Sexéﬁl[orﬁragy nﬁi‘?@&?ﬁg&ﬁﬁuﬁ?}fﬁ%ﬁ f‘o&@@% n%[lfnieﬁlgb[){]%&)t bd iﬁclgﬁ&ﬂo fhef Orm t he

at t achnment ssen 160 | es gui des that direct
t he uppepp@ostticture 362t Rer shaepic, phuddinglpanel farnfing stackine esdésonbdd indJ.S. out of

t he pl th eed di tion E collection wor kers, and the WO
2011/ 116618 Pr) Db ) 51 flgudh UsahaeFBmhcu R BaRHERA et | on di f 1 er ent
from t heyoBjonsd 1 56 dogfd B@dﬁpﬁ)@m&i on £p&n bhécfsepshriithRakt @52 fiht fsogt form ng
assenbly 162. [0058] The form ng assenbly 162 i ncludes nultiple

hydr auldceepicd budteudtaeltnens nearber forming system 150.

[0060] The individual components of an exemplary system for forming an attachment

member for connecting an end wall to a curved roof of a building structure will now be
described with reference to specific figures.

[0061] FIG. 12a illustrates an exemplary coil holder 154 (also referred to herein as a
decoiler) in accordance with exemplary embodiments. As shown in FIG. 12a, the decoiler
154 comprises a frame 169 (e.g., a horizontal metal platform) and multiple support roller
assemblies 170 supported by the frame 169, each support roller assembly 170 comprising a
conical support roller 171, an outer support member 178, and an inner support member 173.

The inner and outer support members 173 and 178 support each of the support rollers 171 via
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designed to formthe sheet material into the desired cross-sectional shape
(e.g., a Cshape or L-shape in cross-section). However, it should be noted
t hat t heywoaoniidiibasdri ven in any suitable manner such a®CTfuseolg29pi e,
electrically, manually or pneumatically. Once the attachnent nenber has

been forune o0 have_the desire 0ss-sectional shape, it can then be fed
back t Y F\E’?arﬂ%lgéuﬁ/‘ihﬁéx%gléﬁ’gf&l@&‘ 4, LU SPRRAESTOUPY 4385TH i&dillers for

i par tigg o wWhkigk hitdieA BonfUEVE The dbOS1eR T $ASBIRRILIE FRE ral I&gtam%%mafe the
curving assenbly 164 includes guides to direct sheet material fromthe

cutti ngl7aswbwblsyrm©t0tm@ntam acoijobdselrhityridlg2ngrad antbe émnlpt &4y dar v2hg
assenbl unt ed .on..a t hat. uppor
2t uct d et LT a e s T EERE et oo e PE G e e R e
confi gueat ihanthecoN ol Sifeet MBteFaPEI3 Hak tadl ohiRE sEERY DBolldWe cil Mdng 1ﬁr$e§e”b| y
inside a trailer to facilitate transportation, and for extending the

cur vi n@uéfggeewﬁhlpth%h@}mmé a track fromthe cutting assenbly to the
formn e Ju | udes a
cont roIg[ eﬁ166 ha na%gglgl;girg@rmggr@r%{ %I}CF 5 ﬁ{e%%mﬁ%p%(ﬁgl?%%cont roller

(PLC)  goshiontd foojoliteidssiol tlia&ﬁﬁdmccqnhrngldfamouwctofmfth@acmr Mﬂ ofidedthe
operations of the conponents of the attachnment nmenber form ng system 150.

I n addi®iteial é%lffbs}o@wnsla BpEs, 12p8Rd a3yt dotied lpree @é’ |deggpaipeiieFolaed axdan al so
be pr OVdeﬁ@ro%aﬁl?ﬁpﬁ%%ﬁ?é tWElE].rl UGhLEs fvﬁl% e R@ﬁgﬁéal ta?ﬁ oYﬁ'L' CBPZI f5u %E' ons of
ments a bul |

the system 150 ti'on, 1 n exenpla ng panel
f or m ngotmohaxie “Bﬁy)f &ies&putd@ 112k udemied)perph@mﬂmﬂmtda sdrizootaliplend 52.  For

exanpl e, a.buj 514 rmn ?]t{nne as. described in S. Ptent Nos.
5 oab. asuebnEhIRBHCIof § s Rt RppPTEGPIOR OB Catog i
2003/ 0QQ9kpR AauGH. P& 84APKY. Bl Bitien BRK B 1@'6r1@1f1te&1 BEosBHPRGY %erﬁ%zﬂ%%lé’ﬁo%tswz

that is not occupied by the attachnment nmenber form ng system 15 0] The
i ndi vi dbal disationehesthoflcemiceisanpbar 4s syferahtofhorcid trubbtagtialy \@rttlcatl:hnent
menber for connectjng an .l to a cyrved rqof of a hujlding structure
11 naips BRLDEH bR A B PLRS bt oSt E oY Bt ) BTG 12a

i 11 ust rigds@sr @graemmlaafoycec&tdcuml HedthdrShoriavaRnried ﬁfpgsaﬂ flaghci@ogs N as a
decoiler) in accordance with exenpl ary embodi ment s shown in FIG 12a,

t he dedwrizeptapariememio witlsing ey degressdl eved (o2 hddpeisnt ol leswbithg rotons or m
and rrulagds &ift YRRAL Lt ﬁg’ﬁﬂf%&ng@?%m&hﬁ/ 170 supported by the frane 169, each
support l'er "assens nprising a conical support roller 171, an

out er s[()p@}]rt Refelnem;;ﬂglzﬁntoahdemnplaléFlcsuaaqhércs’retﬁblerspﬂaa& 172heay nner and

outer support nmenbers 173 and 178 support ach of the support rollers 171
via WOSODWIg 3 198t mpipigil @J@Mﬁ?@c&g@%ﬁk gLmetay P@t%@aﬁ ﬁé@dwf RepRerselydpl e of

FI G 12&@ 1@&65@}3%%%93@ Coﬁﬁggwmﬁ%l 195, ARSAN 'shﬁ?lﬂ@(%xttl?igfk%ﬁﬁfed%'uﬁﬁg' S

hi dden from vi . 154 al so’ 1 nc es a ce ot at ab
spi ndl end bRarings),cind senp 37 that seeires and'ongwided thofadsd estmbemt €74aal 74berkter ed on

t he decoi l 154 G 12b il.lustr t he decoi l 154 with

Cheer bRl | botey CORBHS RGeS e B bhreoat tRalmERboRa | of
sheet nBughLiEhovabke mvsﬂr@alcpéut%rdslﬁrrmﬁedue@umlﬂe%nafaﬁ%x tPihd r@taua)msg B
surface within the hollow core. [0062] As shown by conparing FIGS. 12a and

12b, thea squsgtsabq:(éqaglpmﬁdw@lelqtgen rgdlal members 174a 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 172 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 174b radially outward, and vice versa. Of course, the positions of
the radial members 174b could also be controlled via a scissors mechanism driven by a hand-
crank instead of hydraulics as will be appreciated by those skilled in the art.

[0064] The radial members 174a, 174b preferably are shaped to have sloped upper edges

as shown in FIG. 12a such that when a coil of sheet material 155 is positioned onto the
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positioned to coincide with the bottom opening of a hollow core of the coil
155 of sheet material. Also shown in FIGs. 12a and 12b, the dotted line "B"
desi gnat esot2he/mnediati on axi s of the rotatabl e spindl e 1P2T/Uské1al2201 nci des
with the cyllndrlcal axis of the coil 155. The rotation axis "B" of the

dle 17 d ndj.cul grly t i t al i ated
ot ¢ rlscsTen e baes b P Grang o il wipp Breingt past oF breLBRTas shown i n
the exaipeg eﬁées':df(ﬁ@e ra&%@nﬁ%egszl@)ﬁla l-ﬁtlﬁ sEQEAS b@Re i ilB 55%0 8f 1 ent ed

substantial 'y vertically along the Z directi 6n when the decoiler is in use.
As r ef ewppedimaichyeraicned m&bmaﬁﬁlﬁalrh«jaahreamb@all74bréalmemhatlommer otation axis

B of th Wl er |s wthin a few s.or less) of a
o avi 1 401 SRR PE s e tedchuft i H BTReRR Rt o i e P 9FERE 6o
i s horigremd @il ¥5506ipatk 8 cb 185 iktb A centbRW pdsiabe eschothat th@ ¥RIndric8l Mis ofl- 2
degrees or less), the rotation axis B wll be oriented substantially
verti cah¢ goil f@%Q?SRélﬁ]éFhelrﬁ@UQ@aXlﬁBth thheotatgllarppiadlsfl 781 & henzecoik tfsheddt at abl e
splndl t ta

at ) T3S HiP B! e SR AT RLALRTS Cb b eucse Bl el Dy
pI at f or|0065]5, EI@{elrztcnmadtrafel@afstdelcwss(saa@bnasﬁtem oﬁfta&dpﬂsmumllagmﬁdbtyelaml ngs),
and a cap 177 that secures and/or_guides the radial nenbers 174a, 174b. The
r ot at afIOBPEISINGANANICy SUPRAL BERPEY I8 aaﬁ ag Qies FABIOE RERPRIHI/S thakserRarhs ome
radi al EEE Fotlels A RX ?ulgtm/e%laﬁn nv)@gﬂug’t%ecpfﬁtw dd &gﬁc@ﬁ SIHLJ bCT i ons
perpenclS ar to the rotation ax via scissors nec an sns, whi | e ot her
radlal1nﬁﬂ®é06e&%dmvhawentakﬁdmpwﬁhanmdsendhmmamammemﬁbm$@umsawh©manxsntcan

be prOV|ded for ex by connectin | ower I nkage of the scissors
ochan b RP Y T al SR AE TGN 1T St S b PP F ace of
the cenfralke Bﬁ’étﬁéd §iBh ﬂth@ftﬁenq{esﬁeeﬁvésﬁ%'tdﬂ%h@l &chw&&lréd%&t raWhay tdhadsheeve is

pushed upward (e.g., via hydraulics), the upper and | ower sCissors |inkages
are br caghion a¥1@§fe¢f th@gétthblc spindley eebytomvd raqenﬂaeofitad cail 1#pmpdosicizd bt

radi al | C the of. t e radi al
onber s et Bl afhesp DO iE PR R b ANER ALkl ven by a
hand- crrakioh BsdfaRelrovdtatly dpiadic ﬁﬁth@t&h%bﬂtmh@oﬂﬁh@b&ﬁbﬂtsﬁﬁp&yroﬂlaﬁslal&lﬁﬂ led in
the art. [0064] The radi al nenbers 174a, 174b preferably are shaped to have
s| oped aapiset the dgbem a4 therreiin! SorrerEnged substantialin heriawieya Toei aricpiation eét

decor | ape Pt SufiZl bR BB’ S alihnr ERAP T LomBRR PR i oo
or for Kbigth pf tdod sapmpedlleddds. ehcl hq)pbﬁdblaér aRenittdy $7(0 kAR alsd Tdddudeer sige t O
gui de the c0|I 155 to an approximately centered position. Then, radial

menber $OHsi4ly9 (vvmgémﬁ@érqt S!S gFignige peratieldp &¥iS RA oI SuRPosit R n a
cooper atj, bi&is Feﬁt%@fﬁgowa%ret&h%%megstter 178 chf BRIV Ete?zﬁ%u;ﬂ;ortttt}%r Wi thdS5 to

push t he 155 info a centered position suc e cyl rical axis
of the cdidf shewit neikates 13 frbmtshétingtaglidliyrouaward pBstai dule edge of thbkeprepi ndl e

172. V\heqﬁ_\fra]gcioil of sheet material 155 has been consuned, the radial

menber $° can be retracted radially inward. [0065]FIG 12c illustrates a
si de Cr[0§§6]5eCfThQHﬁ‘lllen\éioﬁWopﬁle%oﬁMﬂF%ﬂﬁﬁor[ Rlch®ersass %at)by sétg&ed:wma Lpbg an

i nner support nenber and an outer support menber 178 that support the
suppor tth¢ oXfieeted sw&omcalssxﬁ sh@bn@teb@hmtwgmtedAsA bipiaas ceihl Bdman hiyeGlor12c, the
coni cal  SUBROLL iRt Ak Sic SPERE B HRNES A SROE AInRRAP Soth i gl Uga§nd and a
nar r ow SAAY WHEFEh eagt?S e conicar Susp fnrol 3 én(h

res pECtHe‘t/gEht 3RatoudB6 iithad. | Génetallyl iR 1@1@1!1 @ﬁéacmpm@mtsuppdrt Bler 17ﬂs1amm iented
such that their respective rotational axes C are directed radially toward

t he rot#igagiisdaigs apthstdikferengedicayeds) the wﬁh@ndeouttr radii of haged 152 icerther of the
coil 1 i HPMRL

di rect ﬁgétﬁﬁg?é%lhs?%ﬂtec?ﬁg Oﬁ I%nggﬁs%he aX|tgea{()s t ?ﬁst(%l&r)le I%dﬁf Mdﬁfe?mrro at abl e
spi ndl eshegandtéradl cbik&i qnonhb IcOﬂISSS)f To heconanodand ty$!.q9pﬂietd doils loé slsceflhtetinat

contact the bottomof the coil 155 are_arranged s bstantlally hori zgntal | y.
Thi's orheRRHEN SHPRSFTPHES dBfrEmbe %lt%éfé tpedyep a pFgi ead f g9 @ bot t om

of the 6Ll 235Rcha &RARId:ada Al ANGerldiEnb Aol Ihcﬁé e haRRRAGL Q) | ers 171
Each support roller assenbly O may also include a side roller 179 whose
axi s ofsupmratqlbn17bcamrbeepusmd>npraatad distan¢coofakbet Dinchetiaim dre Btasioppois tBeef by
out er S rt. menb n th si.de.rqller ca rov de | ateral
suppor 1t B G SRAGEES b T (ahedIHEH drisat GEEiF Fom CRith Mg St al 1 y
outward past an outer edge of the support roller 171.
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[ 0066] The di nensions of the conical support nenbers 171 can be sel ected
based upon the expected sizes of coils of sheet material anticipated. A
typi cal cwOl20589318y have, for exanple, an inner dianetecTafS2aboed29L4

i nches, an outer dianeter of about 40 inches, and a height of about 36
inches. CGenerally, the | ength. of each.conical su rrt rol.ler 171 should be
at |eadt® %@Ppﬁ_rraliera} lﬁﬂ%gag@ﬁr%wﬁeéag&m%ﬁ? S0 P dhehan OBUEFORERR | of
the coigdyigip5Thé whde-eddBid BRGH A diSAGRrsCPMLRIni AUARPEE rbiRlrt €71 thishoul d be
at least as large as the radial wdth of the sheet material coiled on the
coi | 15Boschmcaordogto it latippshimR 1 1272 d 1642, vshasé Adheediamsteoif dic, rotlerel oni cal

support rollers 106 n be. about . 3.dnches I gng.wit nar r.OW en

ai et <0y Slstut o5t 99 RN a e GbET BNt on ARt R 0R AR o hes.
The narh@wiansh Ris B Aea SHARAPbint 0h tRS rolidd1 Tan dRendd@sA i8R idh dastficst ance of
about 9 inches fromthe rotation axis B of the rotatable spindle 172 (i.e.,
f r om t Heora {ha retitios akis Bciost eeftachpoiaben thegelfer 17h @t digmeigr 4., sl aghoym in

2011/ 1 15PCT, h tor r - - i,tloned at a
i st andaCof oot 4 ADRAORT PRI g & SifahiRRARS 2137 0
nar r ow-eaggtediran®taal givah didignce dront e retafpwitis BolHedgardspted btk dhdze chosen
according to the rel ationshi ere Al is a dianeter of the

Qo tr R/R2 = Al/A2, wh
rol | er Maiqriggihing ensthg sppRaKt wHer 174omatshes the Hnear specgrof theesurigre ek the yupnestar it s
w de e i i i i int on
Uhatr ortfitle gt ufh itk SHAE, RY QY RI%af B BhdsRR 1 AicBnihd i  pRlicBch sDALTE ON
B to a deniladt! qoitetsclentetl hea deditedrvallié1e.gt, lagaomstugh f@@]essetsinasurghown i n

FIG 12c. 00Si ng the rt .raller dinensions accordi 0 satisfy this
o at i oVene e st ey 28 PRRES 2l e g s EL I b ay s B
the |ingakd sPRERPind RE. dR&EEn MBhENGAl 2d il HG1aNcdnR %ﬁwt roller 171

mat ches the |inear speed of the surface of the suppor er 171 at that
poi nt . sifiFd 1/(R1R brrdh 2R2°Ran Sugallh dseensians doconpotatliers teeacenpmodad odicres  of

coils, Al can be selected to a i.red value (e.g., large enough for

dost r e U RR et a SUERAG: ko fah S ntfipl e un BBy B eo!

i nches,[0667W. ) . CableRr G mibas BeedGialreiHatiedvaasgdomPoithis HaAhanetofbr  As
seen fromFI G 12c, the angle 0 can be given by sin0=Al/(2.Rl)=A2/ (2. R2).
Sui t abl lB4dindéiiesetBersderises desspbed hareinicap ko pyda bassanpanthe wpeded Het andsj zes can
be sel . t I I ] ] Lght o .an_ above.
[0067] CPoERaT 0 Rad Sl Al 08 REomidank 87 b oyl B BB, P

t he deagpicalrcollFér wrdn hiveal duliding debricaten dap bavdradnhardameteasyt, be cradplcpased
upon the expected si z‘iﬁand vveiq%ht of the coils and sheet materjal to be

accommsiatied el (b4 atipidmelyr fidhehpliopocae ispboyht Glehesyian qug dipggetsipinet a
bui | di i i i dirgiets : ut 20
inchesQ?Pﬁgafh%ﬁ%’ﬁ?%%g%%?%ggb?ﬁg%ﬁo e%mﬁcoregigeg Sgﬁéggﬁgﬂghgﬁéggn out er
di anet exboutf 6080 da®0ADpoumdh epicallndioa ckmnglbt Toé malrouats B6d fardhlescatiiheanmisght  of
such coils may range from about 6000 to, 90 pounds typically, for . .exanple.
The. narEFIPRSH G iies o b PreosR g ruf B D6 peTrane lRetares et e

pr esent,rhSEdiRMA 8h&h HatFiabBeif§ QRAN HoP c AGHABTRHRA SictdamMebIhhdOfrothe coil's
and sheet material being used. For exanple, frane pieces may be nmade from
st ai nl etanlsssestdel or alamiminnalewplay, g4.a0.64).7einghes 10 U5clgneys sipromiersllprs

t hi ckness, ,su rt rollers e b e fromstainless, steel or

pol yur dois e REE houh Bl sRRAG P liBiine FAPRLRt RuS 534 S inabiheduadest ee

or har desedtagil@elstecb@aakdt@sd sto€l, BeRINEs My gdaes MagBe haaetdar idenaeddstceel , etc.

[ 0068] The coil hol der 154 may include a tensioning nechani smfor opposing a
rotati oi#-of the rotating nenber so as to permt tensioning of the sheet

mat er i it - t il EQr. Walpl! hani sm
oy be 0080 e dhE EiobOAA, il o Bl BB Gan AL BRRLAR LRI

r ot at esofihd totdting n@hairisags repdpeit, teagmimsst thikleiet materiakes isiided Gomahber

devi ce maly be pressed so as. to péov.i ded contr OCHJD?bI e f.ri(&.ti onaLVI orce
agai nst°th&ogpeaeple theleagoning siqg ?nli%&n%&? PEpPeiged P rfating diggtached to

adj ust i i : g‘éh%@ R0 9291
verti 03% %tﬁt;%éﬂé‘%l{elgerﬁgﬁ}g@%egw ﬁgl? hggoﬁat%leg\q%%g%r’lé adi al%vllﬁ;f&i-re{nwar ds%/ﬁ out war d
and pogithdraleede agaibegpressérbsaastte pnosdedshemtrotifible iectmoil folceGighinsiphedskt t he
coi |l frgm unw ndi ng, when. its hol di strap is rel eased., The coil hol der 154
oy al S RiohET 24P &isheteii SRS B AP RS e e ol L ers
171 to rotate the coil, e.g., to facilitate feeding sheet material fromthe
coil 155 into the drive unit 156. In addition, the coil holder 154 may be
arranged on an adjustable platformthat can be attached to a side of the
support structure 152 so as to reposition the coil holder 154 (e.g., rotate
the vertical rotation axis by about 90 degrees) to put it in a non-use

) o o o o o o, A~ o o . o o



[0069]FIG 13 illustrates an exenplary drive unit 156 in accordance wth
exenpl ary enbodi nents. The drive unit 156 includes a franme 180 that
supports wbheonanptinent s of the drive unit therein. Attaehedstaiokeframe
180 is a pair of inlet guide roI | ers 182 that support inserted sheet

material in_a vertlc i entation. nsert d heet material translates
t hr ough'Sf & erigRed A leﬂf%%t SR Qé%f‘e %ﬁyrlél&vtar %‘P Vi a0d Pesigoneds i s from

right tQ.efihe oﬂaﬁnémﬁéet Hmh%rcbﬁh79@&dﬁ%§exﬁ%mrﬁ&ﬁhh@ﬁrmf§he&@@ in the

feed direction. lers 190 are fixed to the frane 180 a ollers 188 are
at t achdwlding atrzmafmleaiss@ Thapilihsldgr i ¥emapylsa igphade A@Pe Mitchagieario 193¢ hs

G ven el i 1G] Pl s B ik € hoibiely S  fe ML RR TR L YD 1O

the feafe il es3 inﬂﬂth%hlh%'ﬂﬂﬁtlb@ B dddeidiNite cbifoldePPTPhp badethhdedvnta sheet
mat eri al g%g ied fromthe exenplary coi| holder 154, the drive unit 156

may al S¥iustads platfemmythet %@rﬂshe@tttéclseértap silend thonsaipport sﬂﬁmturﬁdﬁ lse aaloai | abl e at
the | Obre s&t‘iaont 9 éoﬂaﬁ(?lﬁglj F5'4 (Ie § rﬁgﬂateqﬁ% @erﬁgﬁ%&aﬂ% g{lg ﬁ& ta‘[}&ﬁgﬁglggreeg@% iously

slit as descri refer he "exe 'y 160

bel ow, pubérie amay-usepsditidi whanthe seE@p s§sshaﬁt15fm@ l&rln@iraﬁspomcbdmexﬁﬁiﬂhﬁyi onal
attachnent _nenbers. This scrap sheet_material can be fed into the drive

uni t 15@6%%&%%@%9%‘?@%@1ﬁ%rrthg GoH holder Iddpdisclonsd pdopakatent 14, 15a,
15b, 15 Q&'onlﬁg1 i11ust r@& gfﬁﬁ U@L MoEiRegs! r@@?ﬁ 998f et Iﬂ@dGVElttchlgSI%%tse”bl Yy

The cutt ng asse earing assenb 158 N strate

14. TheMstakReeailgn@Sgstannd q,ndlMSthpdsﬂ fuleld!svem daltea]rme@ﬁlﬁ), thadaptre dotontbef shijmpor t ed
on the support st ucture 152. Attached to the frane are vertical guide
mermber $2 qué%tecg}ﬂﬁrﬁl@ SHEEt Y&t erial as it translates through the shearing

assemblgodf8 | Pl(t}h@ ﬂlﬁﬁﬁhtéi'arneé%%h@ Hﬁt&ﬁhd BdihnGecdrtac® WiltPdRehd to left.
Al so attached to the frame are guiding rollers 204 that horizontally

suppor tembpdinggdt 0Ty drigsusPcH iugrds s B2 930 dhesppoms dreicampascrnits ofghgses
th h,th the fe t ached t hi
o, 0% g RN g SRR T BB

used t dngddled khext 5laeeial Bd Rdriiedl oﬁbﬁlﬁﬁlorﬁ VIR k&R sBXdt Snatdria® trandle@thpdidie
perpendi cular to the feed direction F. The cutting blade 206 is driven by

hydr aulthe dpysemhsSinghe (e dhceton, rbishtied1Gnl X ldront sak toddt. The haet t hr ough
the Shﬁghe éo%éeé%emle&%%if f%ﬁﬁ 1&5’@%@%#&{? chtidi SR <§1§e nsg ﬁﬁafgﬁ%’ Sy front

view a VI'ew, respec BN ng 'ass I'n accor dance
wi t h exenmyd 880yareirbbictis 18R L& attﬁbl@edstb|atshaﬂng8@,313z&rﬂ)dhyveh&gz d g&alrm%sﬂ@e gaaame 210
t hat sup arts the conmponent ssenbly therein

S the sljttjn Sh
mat er i al?2padawn bydraergear 594, w?il%lsagaéeéwmt ‘%Gga‘fl’f?raéﬁF‘@l*PI}’Hﬁ‘éfo fgme&ger ol lers
224t haly,SHRBOMH: rBlh&%Z ﬁrﬁd RSN Rk 1 éa rﬂatéﬂmh%feg(}]hﬁf%%h& Iﬁﬁéh the

orientation. After t et materla passes throu e 1 nlet qguide
roll ersclrizvz41mt|1156| s then slit into two portions, an upper portion and a

| ower engt hwi se along.the fe irectio In.t e ar

enboci HONOI°T hin SR p&ﬁ?%twt?quaﬁ§%Hpélﬁgﬁr@f’aﬁhe€%gﬁg ot il RIS SSTOHE D1 ane of
the feegiWivhfdlsk hyfado &@éw@gﬁd ®dhsladGrd N @cbaNnah] tBQtrﬁlh}Qﬂe avsanm@%{h@t ed in
the feed direction'toward e form ng assenbly 162 t formed into an

at t achrehsitarerdyexampie, rf@unt@ée shehlemealienal; hﬂafop@msremdslmbt aﬁfdescrréoepdvlth ons of
b T N T T L R
t he sl irhiteng toprodacsadiZforangitdchfent members. This scrap sheet materlal can be fed into
the drive unit 156 by hand or by any other suitable mechanism.
[0071] FIG. 14, 15a, 15b, 15¢, and 15d illustrate exemplary embodiments of the cutting
assembly. The cutting assembly includes a shearing assembly 158 illustrated in FIG. 14. The
shearing assembly 158 includes a frame 200 adapted to be supported on the support structure
152. Attached to the frame are vertical guide members 202 that guide sheet material as it
translates through the shearing assembly 158 in the feed direction, which in FIG. 14 is from

right to left. Also attached to the frame are guiding rollers 204 that horizontally support the

- 18 -



proxi mate sheet material supporting conponents. As shown, the slitting
menbers 226 include a pair of cutting wheels 232, 236 that are vertically
of fset, awo2a1gtipiipper wheel 234 supported opposite thePcutuszong/ogsree! 232
and mounted on a shaft below the cutting wheel 236 that prevents sheet

teri f h th tt wheel th [itt
ot o6 SICHHRAEIA it Hepaniss BIrOUSiATF ShaDBEsaToA b shans abgUE izttt o
gui de noklifinciffine s SRHTALRM0M 08, HRRAIRYES Ahdd) Sk 1ARSH Y 6 ihet ween

the hydraulically driven cutting wheels % whi ch causes the sheet
mat er i ahe¢tandteriad lalanglaeregidahivgs.i. eThlea@Lamts mn@enmgdhstozﬁezfeeé 36cetram F. The

T R R e O e e g R

sheet r&tﬁ{rb@htﬁ§sh&3tﬁ@§§1@§ t hr ough the slitting menbers 226 is an
assortnent of horizontal gquide rollers 222 supported by supporting nmenbers

238 (e. [9072]squ51<2:r>S Bpaenkl D illpsiraic ampexapuary s pomt &, sidghyipw, @émrlméd as
hydr a“'df%gs lth rsée‘ﬁ% 166 irf {L%ﬁ:}(ﬂn?e WiObESn 1%&%115 it tTl{%gslﬂﬁrg)%s
could Frven i e manner s or exa aIIy

manual IMOQﬁclmwane:ald t)hat {uppardy ﬂibeompmmoﬂtm/antl@g 5sslarabla/ theretid Shleaﬁ it
is desi rable to support the upper portion of sheet material closely

after dNftefalmgsses 1r(ti> the, Shtt&%ﬁwlv {69 Htfeugiblﬂlﬁ galﬁa rolisfe?29bat suppert the t he
feed d'sﬁ@&%ﬁ&%al it @ sPSsBNGRy Lﬂiﬁ #i%?ﬁﬁtaﬂgﬁthﬁ@r ﬁl@@ﬂéeli?ﬁﬁgérﬂg AQUNNRY ghunder
gravitational force agal nst” t ower portion to pr ev nt_bi ndi ng of

t he sl ith¢ inig gagleentibry 22460t is Thinssliairso tm@mm hﬂl%ﬁ&%ﬁﬁdﬁﬁﬁﬂaﬂb@@f)wl

prevents damage ta the slitti menbers. 226 t cqul d be caused by.the
b1 i ng o R edidat e e i S Che. 1 CRiEp AS OB e ABES AT y
2)9(, enpl g ¥cr§m€iﬁﬂﬂ %ﬂél@te&’f)uttdﬁhe%lﬁﬁ@@ﬁthg fe%ald%blﬁ&l forebiudeoy et itkdlowep! | er s

0 (e.g., rollers with a v-shaped or u-shaped recesses) that support the
sheet meree ialtrangateil catheyeghdirectign tfwaed thetlofmging lapsentbyy 1 dietodiei ft)tmenbmtre nmber s

2ot ) el el F PR RS BrdftRs HhBHe AR piabt alpry Rt oo

| ower pRkt b dkcitd féh@&hl};imsf@ﬁiépi)hes &?eaﬂ@éduu@;ﬂadwba&ve@bd ers 230 are
supported by supporting nenbers 238 and attached to an adjustabl e pedest al

216, wHPBRIi s By antblittt iBlystraie elose-pp diewspfthe sfiHengaupuberaBPe apbtest al 216
18
S UG AL el AR SR TRNEA A R D DR S b 2 2

varyi ngnelu@ss psieof cuatiad whbedi 32, a6 shue ete mé&ﬁcatly@ffsauaﬁcbd)étﬁplﬁ@rwhearzeMQ si zes
of attachnent nenber 0075%‘6%l can be seen, hilag%ger ortion of sheet

mat er i aUPPRdPPasisihe sutHng Pore2pad mauried Cprinesthesheet

mat er i 8 r and
verti 02%369%-%1 i én‘ﬁg&%r%oS fﬂf)éee %dtg%imaﬁ%ﬁﬁhgﬂg%g;c E@iﬁ ? %!éﬂg yf%oﬁlt{ﬁg etsst%l%t e frame
210. Thnsocte@meThq:mxtnmg)wheai 23?2 somswppdon edhdfyaboee hihoakomal gederolleed2?. 481

., roll ers W|thav ed o shaped recesse th er . end.
& 01 ronRHphang Shet Palrd RSl SrBVER g HRERTRARY edienguiisd PEIASr e 231
are al %2%%%1{ &u&é&%@éﬂe@ﬁﬁﬁ@hﬁl B edeat RhoBW et %@%ﬁ@ﬂg‘%ﬂf&%@ 2\3@%@19
cross sectional w dths of sheet material suitable for vary |mg|5|zes of
1

at t achrasqitotanmpy drwffromﬁllﬁir@;hqmator of thedryiltaulie pysamblyad? 8e wémbl iampuisdm ng
assenbl 16 artl n | red, cr.os |onal e to,the eet
ot db b ERi0 TRR Ep AT SREURGR BeRREL PR B BRI BB oe
exenpl alininganérnBers aLé thanfssdrﬁhétﬁ 13 h@m&laim kgidt @olleds D21 suphapetbparppbaig of
sheet material. In FIG 16a, flat sheet material oriented in a vertical

di r ect iTBembere AR fese. o?ﬂuﬂlf‘i’é’rilqk@ﬁt bagp.chs offfer swrportsk niVhye dessehed 95 162,

t ransl exits
ot pe PO HRHANGR, REFQATOhoEBLENR i Ih b 54 EGREHOREen Bden!

I mpar t edithble henoer stbiead, cﬁdsmaxampm sleaticyllyl Gzanbaldy er fricamatiedly. t hat supports

the co nents_of the form ng asse ther Starting fromthe right
side ofOB4: 1840 P%?ﬁel}tm@t%h% agfﬁe%ﬁﬁlyls ilr?t%e%?tst“aEﬁgglet%’Pme?%ne 240,
the i ”lcﬁtthegéﬂegtemééﬁﬁrﬁ’is\élf dHek Hﬂ'ﬂuﬁg il éeagfsfﬁg‘ta%% & 486 &aﬂ&re{oxgnha{ét ed

rollers that support the’sheet materi al ent s the orm ng assenbly
in a vdetd d:ledctlon) mprawmmhe ufiper portien figui btedapstombiwar@dddear godvitdesnah set  of

{Rer o iR sB® 6 SpnBneeto st ibndink o DI R S ARFP SRR ot e

of sheet material. [0077] Aiter the sheet material passes the inlet guide
assenbly 241 in the feed direction -19-



F, it passes between a first pair of shafts: a front shaft 246, and a rear
shaft 247. The front WD 2011/119515PCT/ US2011/029291 shaft 246, and rear

shaft 24Avanelativashed to the frame 240 via bearings thacraishawordrel shafts
to rotate. A concave roller 248 is at the upper end of the front shaft 246,

d | 1 h d of haf
507 oarnenty Taree Lefieg s porTes T Bocs Tbbe Gy ahonty derins o Be Sbr m
263. WiRRcSA188 th Wit Rl a’%gen@&}?38§ R%Edﬁ’ﬁ {gbx Qgerglﬂ%ﬁéﬁ@ocfd%&% 0P8 p?éaelmt he

convex roller 249, these rollers inpac eét material and forma
| ongi t uijs;qmurermbluﬂhwr@pad rolidrs @30 &t g ahled with ahehmdtcmm@apbctﬁewsh@) thaont

vort i catbrorb® afed a4 or RUNCRrD P H G PR oFBRE R E2%. Theld O

conpl enrRicl iybll%@srﬂ}@aldeeg ﬁieh@?eﬁp"—tﬂmoﬂ‘h% thd@rgh@etal) oS sh@bt Iﬁaéﬁmrdmt ween
these conical rollers these rollers inpact the sheet material and

begi n tlallisgdawniad inederingayh thel lower pardon dethg shot mateb@h dTheovartieal guide| y

obt ai n A t

pet neerOLis 230 A5 hbat oo BPRERe i ER S A5G b TLGLOR PP RABES" 11
front shafiwhidhis @mmyl Sndﬂﬁfeﬂlt@ dlel fyarhe DI0. tTt& dipseabf pddlaaalf:rlme nd8teti @n

appr oxi mat el y the center of the frame, and is supported by adjustable

pl at f ornraes2nd o a%ﬁ@ae%p%féo%béhar&meplo?rﬂfﬂo\fw@ﬁ@ of ligkgecgndhts 252 is an
upper Ca% |s& htgcr(a{l!) r%%ﬁttg&% 093 160 &n@%&i rlmts%ét}’o gﬁw JBMRELT cal .
er 4 may

The uppe coni e renove d replace a cylindri cal
rol | er R&8ridsusatpe ﬁ]rrvamrﬁg,lmdmmfabecﬂnmnt ochders t he sheet material into

differ hapes. tached to the m dd ortion of the rear..shaft 253, and
o) so0° s BBt Byl HEabe ePpi G 2B e R aRseeHERE SRYTERICH v ol fer
255, alifigh MOV P Rt oriSIShBa @shtéPal rr@h@ld%ér ohfb% é&é@&:@%lo%@@lxﬁé ufdmg er 254.

[0079] As illustrated in FIGs. 16b, 16c, and t he coni cal

rol | er sn@slers 265 andyrdrgenl gu@hrrgawﬂvatillé Whqu amslmh fihedy nmnfedrtmhegfrzmsfs enbl y

162 is red to.produce C— ons_of et material |n Cross
sect | ort 0 He Aopul S P SRS BRL RS HTereEd e anbi Rihielis 52a,
255, thasged @ludaped BEGEs) bhicsPpatcndrSahilal to @ity dpend ghifae rolRpE23M@d | on of
the sheet nmaterial to obtain a cross sectional C shape [ 0080] The upper

coni calvertifal evidpsalcrais Iyae plso srwateddn therashinsiable Radgstehal odajeeeanmepdatorechani sm
260 k
mechgiﬁl‘g mg RJOS%J%eﬁggﬁhggNﬁ%itggFfQ%Ff}ggtggglﬁ ﬂhf/le e r&ffgg%dsa vg]"t@‘ﬁaé‘ﬁ%@ﬁ ndri cal

rol | er m&8Bberdhe repl acenent cylindrical roller 258 is used when the formng
assenbly is configured to produce L- shaped portions of sheet material in
cross é&?ﬁlon g’sﬁn&éﬁ ,169\»4@1&@%@11&15%? AolQraE Jsnbly 1oL oriimppigigedced wit h

the Cylde@ﬁj %] s deBlidiBl s ?)gto tk&n ée(?ln{a%r%l aPorder23: Br ager %%ta@ﬂn@ﬁt%eﬁn@e%:t' on

shape tot eet materi al an instead act nerel y ori zontal guides
t hat sdflGe 16&)111ulstazrtssl at exesipbey comli@ratain dfivolberg buitabée tbdomn heghapsigitigns

ALt ached 9, SMED0L [ o eng ol e Lot shatl, 252 5. pucon <o) foller 256
?r; t te ?Ie atﬁ@aght%w 3t tROB rintnBasc Qb 4 6B rﬁalrsbét&%loﬁa{ a 51 ds @ rdRfs inheeclihe sheet
direction F, and exits on the left side of the forming assembly with an L-shapes cross section
imparted thereto. The forming assembly 162 has a frame 240 that supports the components

of the forming assembly therein. Starting from the right side of FIG. 16a, an inlet guide
assembly 241 is attached to the frame 240, the inlet guide assembly including fixed members
and vertically oriented rollers that support the sheet material as it enters the forming assembly
in a vertical orientation. The inlet guide assembly 241 includes a set of upper vertical guide
rollers 243 (e.g., with v-shaped or u-shaped recesses therein) that are adjustable to
accommodate various cross sectional widths of sheet material.

[0077] After the sheet material passes the inlet guide assembly 241 in the feed direction
F, it passes between a first pair of shafts: a front shaft 246, and a rear shaft 247. The front
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WO 2011/ 119515PCT/ US2011/ 029291 passes between these conical rollers 256,
257, these rollers inpact the sheet material and further bend the sheet

mat eri al wo 20twtapsIsnore of a cross sectional L shape. | mCotusesiimends, as
descri bed further below, the conical roller 254 is used when the formng

nbl i d t t - d f t he sheet i al
(oo St inamaacrentiort e tiedhs a0 Maagrecs Dousar Ha A AL gHs SRS car
roller @3&afes N@&Ea%ﬁﬂeﬁf@i@%iﬁ%rﬂ@péﬁﬁ%ﬁr@kﬁé A&7 shar ¥&8dng @ create an

L-shaped nmenber fromthe sheet material. [0081] After the sheet material
passes dostphesntaricorexantenidioris af the hpifar sn@ §Pthe 268 shalt 24E bodewlldisrbeotgi on F,

it passes between .a third pair, of af t.s. front shaft 268, d a rear
shaf . 3aBroraddppyfiot Bk pBSue S anitRags R See SRk ta peden B Ve I
frane Z4Hcaicaolraausngs thahval toder 2Ae tfRatdiRrd Pnpat Bt SheofnBRNGRMR] fofth! er
270 is at the upper end of the front shaft 268, and a conpl enentary convex

rol | er @pngifulingl ribfeecrpivp ¥lseatiadied ththerbotpmsingiof traloontshalh24is|agogiceei ng
support j jti j.ustabl £.9r rial
o b os ol BUIF Bl ApPEARAR 30 B AR S idend S Bi§ipin JHET

rol | er sedrshtihen7 isepaghplehentsiashicabiotiet 28 1. t Whenithchéet haitendl besskongi t udi nal
rib therein. Al so, attached to the bottomend of the front shaft 268 is a
coni calbekwgandhesg eonisahioHers 2A0.a4ndh BresgyiotlessiipRpe | the shset malgiiglendibegin:toang
attach 1 : i . i cal
Fol teor o P EeRb I ObrdvI 4 R b Lifilely BB P ERACRILANY, S8R 13 o
272, 278078]hesdlekiotht shicet mapaat pdshes whesh amatard @i dsdafiurftoneshaliieds@ ankie

sheet material .t tain f a ¢ross ctional, L shape. 100821Next the
sheet g Tial 234538 ToBt hebrrd craft verpeth b Uhess S RRSHISROND 274 and
a rear $Baiim#éR-thd Busrd@Mhe SNAE tand (dsppbRELSy ¥ELdthlablaviolhi 287t Raabige of
the frane 240 to approximately the center of thé frane, and is supported by
adj ust dbltke yripat partion 26the fiamt sleiie2b2tis an hpparppeicalgolen 29d habinghe ahglent shaf t
274 is an u

verti cdPPoMBEEET B BB are Pra TR Al PRl RO R PR alied 1

cyli ndriigtah cylaldriebl rR86 253 £%RpiRInNRE duriner bbiRk beEb@MHeahbammtéhe igbeet
material into different shages. Attached to the m ddle portion of the rear
¢

shaf t 2d7Herepindhapgss d\iagpesbiottaeiniddlaapitien abthe rprahplb 2A3.26¢ alse suPRWREIDMent ar y
i cal j ith it i 76.
Copasr AR Al SRRy oty ket BReT GO Sayel BUISHITTS, |

rol | er amaé &ithARd uppee cusiesl rola@r2sthe form ng assenbly 162 is configured to
produce C-shaped portiaons of sheet material in &ross sectiaon. Wen the

sheet VB al Apdldwdategdn TiKdh 1ohelds: Edni @l 0k 8nd d¢, the gonisgizollgradad 1ol | ers
i npact e iLial f ] : i heet
maCor a1 L5 BB i eblE I VACIRE (ARG LI HRRED JRleaRah pritc?

rol | er QFkapedpotimnk obseredat@nd inenwy ecttvna Wina thel phest metetiahmetrarticsmed 61

(e.g.. tﬁesfercloﬁlic!dﬁr(}ﬁlers |2gﬁ,ki£9thggecr% Q}ssig?phctv‘éﬁel s%%etuglgtseria arrllﬁ%%fl(? ‘Ehaer{llf)pgre chani sm

portion of the sheet material to obtain a cross sectional C shape.

[0080] The upper conical roller 254 may be loosened and removed via the adjustment
mechanism 260 (e.g., a frictional locking mechanism), which uses a hand-crank mechanism.
The upper conical roller 254 may be replaced with a cylindrical roller 258. The replacement
cylindrical roller 258 is used when the forming assembly is configured to produce L-shaped
portions of sheet material in cross section. As such, when the upper conical roller 254 is
replaced with the cylindrical roller 258, the rollers 255, 258 impart no cross section shape to
the sheet material and instead act merely as horizontal guides that serve to translate sheet
material through the forming assembly. Attached to the bottom end of the front shaft 252 is a
conical roller 256 having an angle approximately 30° from vertical; and attached to the

bottom of the rear shaft 253 is a complementary conical roller 257. When the sheet material
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WO 2011/ 119515PCT/ US2011/ 029291 The upper conical roller 276 may be
replaced with a cylindrical roller 280. The replacenent cylindrical roller
280 i s uswo 2oher9iihe form ng assenbly is configured to pcodise@iiozebhnped
portions of sheet material in cross section. As such, when the upper

conical roller 276 is re |.ac cyljndrical roller 280, the rollers
277, 288SIEHBSPYCeR st 6L %é@fﬁrﬁ)%éﬂé@ﬁ% rpiiers uppast thegshestimaterigl and st ead

act me rfﬁhb{erao%nﬁ' afd s%@éltrﬁ‘dtelgél g S&afnhﬁéreso? ra\(:?OSTS QedifoaRiSt, HPe S ﬂ?@t‘heﬁ%r‘ﬁ% i Al
through the formng assembly. Attached to the bottomend of the front shaft

274 i s desgdwidduaithar dklosy, tR7A@nkvalfoblgr 2 angédewhgpthexomung hsse@®dlyf F@ms weadt i cal ;

and attache he bott mof ar shaft 275 i.s a, co coni cal
o 1 or 1375t st TGorbB e IrarS Bl e e RLEBTRENTERT Y0V or s
278, 27RgrdeRuds)r AldlRé §yllﬂmaﬂtroﬂé1€258 h@@iedﬂﬁie@ﬁh@forﬁlﬂ% dsvehiner cbengkeli he

sheet material to obtain nore of a cross sectional L shape. [0085]After the

sheet rfatcéqﬂteaﬂrnIpéh@@dnmbﬁé@ﬁmﬂhésh@hmaﬁﬁf{&hlr of shafts 274, 275 in the

f eed di i on h i f shaft
v, arli0EH; onATier ik RESEFARGRE bHSE ALl b0 B8 il o BRIt Za s e 21
at t acheed dirdchien f Afass24betwieen bedrd pagsoftshats: alttodvsiafe2ashadd srdaostiadt at e. A
concave_roller 285 is at the upper . end of the front shaft 283, and a

conpl erdéft Ay foghshakt 368 fask re%ﬁéﬂﬂ@@tﬁfﬁt Hiacheshiorthe fiams£49 pia heatiresthalf t 289,
bot h rqjyl ont 63.

When s%élgte“?r%tplgrfﬁg? %{gtgs és g%\\;/\é/elgﬁéﬂt é)q (E:] 8%?3&@5 ﬁ{jgﬂ@g&&éﬁﬁdﬂ 1 %e co%vex
roll er Q@ﬁ;plemaﬁayro«)m@«mlléwllhe at thopapdr enbef gteaedr shaft 869,doth wllewsr t her form
the longitudinal rib ther att ache he botton1e d of the front
Shat 1 38y Srpedindarop By Gie S UmOPhASER sh oS TR SRR s T om
verti C33etw@éﬂC{h@-E&ﬁﬁh@l‘j)lltap27d1ﬁ1dbcﬁ& E&mleroﬂé?Qﬂ SfEseSOAES (&8Rr ifipaet the

conpl enentary conical rol . \Wen the sheet material passes between

t hese cbeéteedicnadlié énﬁlezﬁﬁm tﬁ@Bmgtth@sel rrtothksts Ahpaéttacluddéo dlrelegttomaerst ofal  and

further nd th eet rrat obtain re 0 ,0SS, sectiona
Chapo: 1o 5aR il 2R et Fouly 202 nerh et pRRE BubuuiRas BRSRal, o
shaf t s:and afth€hetl t6 ﬂ@fﬁottaﬁﬁoftﬁ@ﬂeaasﬁaﬂazr@sbaf:bmgQﬁlenﬂahﬁcchﬁm&owdﬂ@m 28fn and
rear shaft 290 are attached to the franme 240 via bearings that all ow the

shaf t s thoshest meerialpasensdaiveccndhese compioal rpera72.Rd 3upperroberd igpagt e sheeint
shaft %ﬁ%;n@glgd %,B%fegB @tsﬁl&% et 5b%[1%lidor§ 3fa bx%s?léeghl}%al Lﬂ{’gﬁg{; end of the

rear sh ers being suppor N posi adj ust abl e

pl at f or[00&H3. W&gﬂhsble@t magfial pakesireses abtehmﬁpmlrbhalaﬁ@ﬂ@mehﬁmzve:m&% and
the convex roller 292 rollers further_ inpact the sheet material to

.. th
f ur t her® F8 SRattRd 1 gﬁﬁifrP%}Hﬁelﬁzglzm|6P3tePﬁ%Y%P?F‘”YAfF‘§B thedrase ehidg g 448 ot t om end
of the %PRJ}% maQ atpegﬁ@ ot 1 f¥iht ra%h&a{pgmédﬁ};acagé bid ﬁ!m%;rfﬁz@heguaalehhe

bottom t 290 1s a co ment ary cy rlca
When t He tlsahqmer patien bathegass emftitie em uppresenicyll derHﬁdiavmgl anengle293, 294,

these rollers i cgt. the sheet material. and conpl et e bendi ng the sheet
mat or | APPTBEHG G S o TS SP B oM ISHACIE SaBE b oved and eplace
2011/ 1l%@%é?ﬁﬂd%@l%ﬂlé%%%%xfsﬁ%&]ff&ﬁe& BEIWDL FornRiHcaRB& M dt&iARRG OXi mat el y
the mddle of the front shaft 286 is a
different shapes. Attached to the mlddle portion of the rear shaft 275, and also supported by
adjustable platform 267 is a complementary conical roller 277 designed to mate with the
upper conical roller 276.
[0083] As illustrated in FIGs. 16b, 16¢, 16f, 16g, 161, and 16m, the conical rollers 276,
277 are used when the forming assembly 162 is configured to produce C-shaped portions of
sheet material in cross section. When the sheet material passes between these conical rollers
276, 277, these rollers impact the sheet material and further bend the upper portion of the
sheet material to obtain a cross sectional C shape.

[0084] The upper conical roller 276 may be loosened and removed via the adjustment

mechanism 261 (e.g., a frictional locking mechanism), which uses a hand-crank mechanism.
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cylindrical roller 259; and attached to approximately the m ddle of the
rear shaft 290 is a conplenentary cylindrical roller 265. As illustrated in
FI Gs. 16bwoR6ry/11986, 16g, 161, and 16m these rollers arPeTised kel t he
form ng assenbly 162 is configured to produce C- shaped portions of sheet

mat er i in cross lindrical. raller re af fi xed
in trar?b@e L@ﬁerrpéu%aigﬁﬂgg%@ay ok %ﬁeéorlt%\,ascyg@drlﬁ%hmﬁ%é?gna@ 364M§8 ed up
or do“ﬂyﬂﬁdﬁ&ﬁr@ﬂ%bg@uﬁﬁe@&@gﬁﬁ%fﬁﬁﬁﬁgagwﬁﬂ%@ﬁcﬁﬁﬁéﬁé@ﬁ?ﬁ%d&%ﬁ;& Biped When
t he uppér portion of the sheet material passes between ese cylindrical
rol | er po2i@s o 6Bxet hatssial modrbssrssctiamp aey suphswlsﬂmbt uma?(r@pmaal ratier 2«7@@ et e
bendi n of, t hee into the d

coct ! odsiedRRE bRt G Bt i, Wl intsh el s S Ted € or e

used a&h@&weama@ﬁam\rﬁstegmt aleesy asﬂﬁor@zrohﬁrh ghiays 18t fepvaBdranfihe sHedtf er ent
shapes, g., L-shaped nenbers or C shaped nenbers é gﬁi t he C shaped
9

menber @ﬁmalﬁ@rwmtf@cfoo@gg asschbhy sAttaghgd g8thadotpmen ey shalt Bt i8@ni cal
| 77 267,
oo SR B R S RS T S e e e

i ncl ud&ﬁ)ttanﬁcﬁfakefeaﬁﬁlﬁffﬂ gried cbmpreﬁikﬁta\lﬁc@ndﬂﬂlﬂ@i{@Qaﬂ k\R&iehaEé’lﬂﬂeMnateﬂalS et of
| i nkages to_nove the adjustable ﬁgatforn1267 up and down within the frane.

This f é&'@%ﬁ’ﬁ detyyeen lsse ﬁ@nr% FoHGY 2 B 2dRdFhgse rabers gmpact Hierberineaterial apd et y of
si zes rt b%ﬁﬁ'ggerbthe &l to 5&9&9&1&% o%%késsggbnohtﬂerbﬁ [3er s 248, 249, 270,

271, 28 are supporte an adjusta p1atforn1263 t hat
can be [ﬁdﬁiﬁlst eAfwetltershedtlngatmalwe@betwaermﬂp lﬁmlrﬂepfmr ofeshh@n2 B226# ththi s

adjust nmechani sm 262 i ncl ud a socket. configur o receiv
o MBI R Roh yeeas b e oA an Ser gt oD S it o 9o at  or m
267 up 2x0d TeeWnHad 183t Bl Jeﬁlagmﬂ%@ ard Q&%@&d% th@ﬁaﬁabh@fwaoaeaﬁﬂs thar m ng

assenbly 162 is a set of guide rollers, | ower guide roller 264, which is
fixed tablowribe phradivdo rqatmtd @@;&ma@frOUotpk% 1gai e uppiricod of Q@drqrhahafai?é and

adj ust abl e and/ or t o .,acc s si zes of
i ot i DR R A AR S i 8 e

shape. HeQp%l Ebdittédhﬁ plolslhuﬁby@i@dhmr@braﬁymemdwﬁeﬂhheet ﬁﬁtemlaaf)ztsgesand

rollers in the formng asse I1{}_&162 are driven by a hydraulic notor.
Howev erbetweendho eqngarerobler 2P amlthe ?WXé@iﬁr@fﬂéeth@ﬁeurolérrs ifrthen ymeast thebl e

manner UG Asial &Fﬁgﬁﬁ}%}nﬁhe Fqnggﬁ@h&% 1y t%ereﬂ?”&@&'%ggﬁed&g?ﬁeﬂ@q foBRbddor

Hydraul1c assenb 0 a drrve gear sihnturn
e ngagedhavfrbht dhhf 2§&ay eSccﬁﬁcta’thﬂ&d 28D hivirg shaidls aﬁiroillﬁﬁtdlp p5pooiniverticaf;, t he
frame. illustrated, the |arge g ars 242 are attached to }he top of the

rear sr?élfitaéta%?‘ to thedotiomenl theresar Spd 289gpa complementayygonieal rallos 288.oWhepn ¢ yr n
coupl edyl ¢ ReAGBAL ssé% Wn%esere&pkmguggég? 2%%6the§:e‘¥ohgi§rrﬁg£cﬁ (ftéh%et' ar ge

gears 242 engage W drive sna gears that are att

2011/ 1198¢58EN1 08RG bblﬁlﬂm@ @ficet material to obtain more of a cross sectional L shape.
[0086] Finally, the sheet material passes between a sixth pair of shafts: a front shaft 286,
and a rear shaft 290. The front shaft 286, and rear shaft 290 arc attached to the frame 240 via
bearings that allow the shafts to rotate. A concave roller 291 is at the upper end of the front
shaft 286, and a complementary convex roller 292 is at the upper end of the rear shaft 290,
both rollers being supported in position by the adjustable platform 263. When sheet material
passes between the concave roller 286 and the convex roller 292, these rollers further impact
the sheet material to further form the longitudinal rib therein. Also, attached to the bottom
end of the front shaft 286 is a cylindrical roller 293; and attached to the bottom of the rear
shaft 290 is a complementary cylindrical roller 294. When the sheet material passes between

these cylindrical rollers 293, 294, these rollers impact the sheet material and complete

bending the sheet material into the desired a cross sectional L shape.
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the front shafts 246, 268, 283, 286. As can be seen, the front shafts 252,
274 do not extend fully to the top of the fame 240. Accordingly, the rear
shafts 2580 2887,19%Ki ch do extend fully fromthe top to trh@/usedtonef the

frame, have gears attached to the bottomthat engage with small gears 298

h he b [ f fr. fts 252, 274. Th ||
205 r 100 e Eumbisiore Adfated 1 Sl MBI IReauoHG s FsshuiL ol bd 100

vari ousyfifidg IRt D 9NSin@RuENRIR A5pfokiRfalily theasRar indRdr @hf 29w
configured to provide varying sizes of C'shaped and L-shaped attachnent

menber sonfpbgeiEy Gylindirabrodlen 8¢5. i At Usttraicdinat iGsohtb, dhd 166262y ] @yand

at t achrigt Hesnpeftn R RS S R R e Seer Al
ent er s shhgeddodtidnsIf dBec® nakdrfal inl@bssaetidns THeRS Exaidiiedllryliqh aparedtard hat
point. As the sheet material passes between the rollers configured to

i npart aheedcindesksecthic shalls 2865 AYbly sqrewesd thet thpemay hradipipigd vnay dayn Che
desire - b ; nd 1 i f r-ont d rear
Vi ow r Au5 TS S EMLRN ey BURRRS oEL SRS 3l TR B raty s

L- shapafatatidlgpakuee bétweentiese cylindriosisoBas i DrRe6sAhGe rbférsamgact @ig: dhlebtustrat e a
front and rear view respectively of a'forniqgrassenbly 162 configured to
pr Fvi ?én%e@ls?‘géﬁ@@lﬁﬁ‘ﬁ brodingrbe nermsepPrtion o ﬁ%h e%%%tp?ﬂ.lntmt@ depgd alr%PSigiz
illustr r r -

cont 1 gur e PoC Pt G R oD e iy P R D AR Rl
16] andbd6k thd shest matbwalandy onformnd inte diffeving whapes pect L skdped oficnabetoomTng

assenbly 162 conpfigured t royi de .a L-shaped atiachnent menber in cross
Sect i orthapncages B D IPELIFRLEShop P O ASEA DUTew T eapect i vel y of
a formpgsssseniliysct@dd 6oael AelcBichiroRERYsI© B, 16 hapak RbpGEdItthe Member

in cross section. FIG 16n and 160 illustrate a front and rear view

r espectadystaplaflatgorho? e, mdidsis ediokipble62riwely vguheddipgmenonicansm 2&8hped
attachnment nenber in cross, sect.i on 094] FI 7. il lustrates an exenpl ary
cur v ngr Ll Sker Bl ShRET LGSR Pyt e gy R ER AL s e
300 noun¢ edluitibla platfded 289 2Aptahdtowh vaitsn thaeren, Vihigfatseadws thé4orhinde nmoved
in and out fromthe support structure 152. The curving assenbly 164

i ncl udessentily df tapgomradaippsietsofisiies ebmrsheraismemberei n. Attached to the
frame ﬁﬁﬂgﬂ]s ay,| QW orC 1TB1IAY 2§§,ﬁgbgpﬁ§%g A 585 961 VRS Bﬁ)'gf)r[g&r byl P

roll er | ower Crinping roller n uapper “Ccrinping t hat
ar e desidgeld gattsiniPoathpodahiberadpisted heaicalmbe Maglof thatjup@asaemebiehvgen t hem
Each of_the crinping rollers 312 and 314 includes a plurality of crinping

bl ades 2épaht Ao FAREIN B RO ot W8 . SO h Peff st 9 TeCEYS AL | er i's
pos! t1 onaChARRLS Wi AnRARS £ RBYIMERNIRLABRS TS 0RPAR! RBFLIERIAD. ol & ef

to crinp the material passing therebetween to t y Inpart a | ongitudinal
curve drame24).t o the WD 2011/ 119515PCT/ US2011/ 029291 attachnent nenber. The

spacin ween l.ower, cri ing.roller,3 and upper. cri ing roller 314 is
St P A R R LAt S 62 aY S ret R aR FollB, ot aie e
cri npi nglassRANMRhh3d fixedlidithe AendSINARNGt &t PO oliBE rdletd % thARAE h@Hsthlet he

| | f 't he

sheet material to be adjusted so that the |ongitudinal curve o
at t achrasdtor memeiablcclapm vl iraie toaasamotedateey atiowyiitasdil adchaeny meobersatiged

bui | di nels formng the roof of ui I ding structure. [0095] The curving
assenbﬁgﬁg%leéﬁ§8@ﬂﬁk %@ggﬁﬁm%%%éPnﬁflﬁﬁing assenbly 318 attached

[0091] In the illustrated exemplary embodiment, the shafts and rollers in the forming
assembly 162 are driven by a hydraulic motor. However, it should be noted that they could
be driven in any suitable manner such as, for example, electrically, manually or
pneumatically. Hydraulic assembly 244 is coupled to a drive gear 295, which is in turn
engaged with the gears attached to the shafts at the top portion of the frame. As illustrated,
the large gears 242 are attached to the top of the rear shafts 247, 253, 269, 275, 289, 290.
These large gears 242 are in turn coupled to each other by way of coupling gears 296.

Furthermore, the large gears 242 engage with and drive small gears 297 that are attached to
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to a pair of crinmping rollers 330, 332, which al so have an adj ustabl e

offset to provide different |ongitudinal curves to an attachnment nenber
The spaciwiQ2bettmesss the crinping rollers 330, 332 is adjpastusdoip292ay of
handwheel 322 that is linked via a gear assenbly to the upper crinping

cr ot e desenelty “Baot 8. v van b Srnibe B RS Y aih dophosteng s des
of 2. C1aaRede g SoROTRhe IRMRLcoldinAY O feur Linsl 3303 4l g kidiRr (19096 |

I
addition,” the spacing between the |ower crinping assenbly 316 and the upper
cri npi rgoragednbitythg bBttemroiitles Gahedtaed gtays sitached tortha Hothear itha® 2dgagFwith

adj ust nent, al | h rvi assenpl 4 t C e varjous s{.zes of
2t} achil! sraisop oo i R TRt of Ron P REERO T Rb b R R Al
menber jirRavhdig @At dafhape i n cross section, the upper crinping assenbly 318
can be noved sufficiently up into the housing 304 to avoid inpacting any
por t i orl0892lt heRaferaeghman to &pb sl boy varias spafigsations gughemplaey euniigng
assenbl r [. NI enh| : . i i t he
0 Shapciscatig L Eisnald SBL AR 2GRl IR A S R ARl (T i ng
rol | er at3di@nerd bemt@39), 332 can be driven by a hydraulic notor 328, which
inparts driving force to these rol|ers. The hydraulic assenbly 328 is
cont r ol [P8Plpy EHpit hos1and 68 dBisrate g frond apd ropr yigWaesRecHeelnal dFRBIRE capabi lity.
[ 0097] Al bg§7 488 B&fhgtu?e(fﬂa 1HA3Ea %.leaﬁéd %ﬂghlﬁgﬁt\{hé}ﬂbéqﬁ SrR! YeciS AE oy gui de
assenbly havi ng Tan upper portion and a | ower portion, ﬁ%ere t he upper
por ti orbedicere clicsshectrrapendteaterotic wahtsidoof Rlat. 16d andis dnbstewtidllgpiandr bythawor ker s,
and the Lomgéﬁﬁgrtion directing sections. of sheet material to be forned

h
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a space therebetween through which thée sheet material can pass) that is
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swi tch 340ﬁfor guﬁning o% and %#flthe8§%§¥%§11%o_ fﬁg cgnt dﬁg al so incl ude
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al | ows AN spifcaahi@ M cntBIRMer If @h&lsadtiddg through the systemto be nmoved in
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an operator of the controller. Further included on the controller 166 are
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been described in terns of exenplary enbodinents, it will be understood by
those skilled in the art that various_ngdifications can be nmade thereto

wi t hout departing fromthe scope of the invention as set forth in the
cl ai nms.



WO 2011/ 119515PCT/ US2011/ 029291 What is clainmed is: 1. A systemfor formng
an attachnment nenber for connecting a wall to a curved roof of a building
st ruct ur eyot2zbt/gyaSem conpri Si ng: a.a support structurepCh/is2@aori2og
assenbly supported by the support structure configured to receive sheet

mat eri al erein pl ape of .the sheet materi.al i rienfed in.a .
subst aﬁﬁt@\éﬁwﬁmaheeaﬁ ﬂ%?ﬁaé‘r’i]tggﬁ%??}ﬁ?‘f‘i‘éf ChERiT 50@%3&%5@@“9% FdPig a
slitter,ofig Autis Eél]ﬁst%l@g& V‘;@’t(ﬁglhﬁ)dw P8 ﬁ%afcﬁﬁfjth?ddgﬁ%lk%bls% iHeNgweheet

material into first and second portions of sheet material, the slitter
havi ng quimdesatsomblypidor tThisvsdjdstment aline's secwmapspopaiteht be skdseoiatemat @ri al i n

the suhstantially, vertical ri.ent ati.on, .t he ides, directi the first
ot oRarnistedisp ol torityttal Bl o bl i e G b SR o PR S
port i Oﬂoﬂéit@hﬁebuﬁab%ﬁ@éd BLﬂlcﬂn§ [&Cfoﬂhiﬁlg%é Q0f of iﬁlﬁlcﬂﬁg sthucamet he first
direction; and c.a form ng assenbly supported by the support structure, the

( p
f or mi nd08%-enmbTc paivig asemblydpbalse @ncrh&c@é Ay epRpd sampig asserably 3l 8 pitadhed

cuttin |y AT P o Te W : [ r and

RIS SRR SRR PR yhistetoave 2 el TSRO PRI S5 ¢ ange
t o i npaiiffeichelohgitglingdotitvieod Of attbleatnt Mdnetidr alThapshctipdigecdn the os@iphect i onal
shape of the first portion of sheet material as the first portion of sheet

mat er i épllﬁaéé%é%fi%ﬁ@'uw%bwav iophandvdicrlets thif it Hekqdeda graraetanghly totheor m an
o SR ORARRE o LSS RIS D AR P AL S e
first fdratpisgesyemblyi Y 6cthossngeridssonblyrndn arimpdottdogegmgsidesxt edshaged
per pendl e Al ndnbes I pRvRE Hhd Rlgli A LIS f I st segment.
[0096] In addition, the spacing between the lower crimping assembly 316 and the upper
crimping assembly 318 can be adjusted by way of handwheel 324. This adjustment allows
the curving assembly 164 to accommodate various sizes of attachment members. It should be
noted that to accommodate attachment members having an L-shape in cross section, the
upper crimping assembly 318 can be moved sufficiently up into the housing 304 to avoid
impacting any portion of the attachment member as it translates through. the curving
assembly. The lower crimping assembly 316 then crimps one side of the L-shaped
attachment member to provide the longitudinal curve. The crimping rollers 312, 314, 330,
332 can be driven by a hydraulic motor 328, which imparts driving force to these rollers. The
hydraulic assembly 328 is controlled by controller 326 (e.g., a PLC) to provide an on-off
capability.
[0097] Also attached to the base 300 of the curving assembly 164 is a guide assembly
306 having an upper portion and a lower portion, where the upper portion directs scrap metal
outward so that it can be collected by workers, and the lower portion directing sections of
sheet material to be formed into attachment members to the forming assembly 162. The
upper portion of the guide assembly comprises an upper guide 308 (e.g., curved brackets with
a space therebetween through which the sheet material can pass) that is curved to direct the
scrap metal outward, which is attached to shafts 336 that allow the upper guide 308 to be
adjusted vertically to accommodate varying sizes of scrap metal. Similarly, the lower portion
of the guide assembly 306 comprises lower guides 310 (e.g., straight brackets with a space

therebetween through which the sheet material can pass) mounted on shafts 334 that allow
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2. The systemof claim1l further conprising: d.a curving assenbly supported
on the support structure for curving the attachnent nenber, the curving
assenbl y worepriygpig: a first pair of ecirmskeeig/oewbi ers
of fset fromone another and |located within the curving assenbly configured

to recejve the at achge% rrecﬁwber Czach t hat when t he attachm nmenber
ent er s HFE [QVFRSUHLES 4R 8 P$fed H ARG EGHY ISHGREAOIRYT ARANG PIESS # menber
passes [RatMagnitsat & 6 fofRbd s HdcBhdnt mWH&Q11/ 119515PCT/ US2011/ 029291
wherein the first pair of crinping rollers is configured to crinp the

second [889ftent FiS. 8nidusitatescirmsnmpheyrbetrol panaipas thagall ovgdnetadonsad condroke t o

the attachnept. ne r 0 | engt h. of. the at hnent e 3. The system
of o1 ai o (e o2 E)Re B PR apigh ea% A on B EHULEY KHIBADS nenber
such t hittveh RE AdibPEPEOLorHHRA6rcCOMPIiLAES hlicroProcessor based SontdlIEt dsSkoggment
having a flat center portion and a pair of walls extendi ng perpendicular to

t he ceritedmoparie bapof erdinensskib dxthicon, Theeopels inpludgal nosvedswiteh ) Err ecess
R etgrnli%&l %l{df do‘?f h{eosgst&%r 1'%@?‘%% %!)1%01% Qs ﬂ%}&cﬁ%%p b88§ﬁ B&Etha fL& R the
recess Is apte oacommateaporlono a wall""of a bui I'ng

st ruct wystem 150 to translate shdet nautRE ondle $@driimrtti@xthesughnige ysem,anéadhitt he wal | s
of the first segnent, the second segnent being oriented in a sane t%l ane as

the fl dwtieBAfeiaherps e tgnsieten of sheet raugiin liingldedisgdes swiich #Hethakecond
ST | BRALBER e GBS P RS 00 1
t o mat dowwdrlh and badkwaid,and arshiend botod Bdhdhapeavedrs the shear assembly 158 to cause it

to cut sheet material in a direction perpendicular to the feed direction. The control panel

further includes a numeric keypad 350 for entering data (e.g., controlling the length of

panels) into the controller and a display 352 for rendering information for an operator of the

controller. Further included on the controller 166 are various other controls including: a

selector switch 354 for selecting between an attachment member forming system and a

building panel forming system (for exemplary embodiments that include both an attachment

member forming system and a building panel forming system on the same support structure),

an ¢ject button 356 to eject material from the attachment member forming system after it has

been sheared, a hydraulic stop 358, an emergency stop 360, an ignition switch 362, an engine

start 364, a high speed/low speed selector for a diesel generator 366, a low voltage pilot light

368 and a diesel generator instrument panel 370 that provides indications of various

parameters of the diesel generator including fuel, pressure, temperature, and voltage.

[0099] While the present invention has been described in terms of exemplary

embodiments, it will be understood by those skilled in the art that various modifications can

be made thereto without departing from the scope of the invention as set forth in the claims.
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4. The systemof claim1 wherein the multiple rollers conprises:

a. an upper set of rollers attached to an adjustable platformnounted on a
shaft; arwo 2011/119515 b. a lower set of rollers; PCT/US2011/02929Wher ei n
a di stance between the upper set of rollers and the lower set of rollers is
adj ustag!e su?k taat attachnment nmenbers of different sizes can be

acco Lol S:system of claim1 further conprising a building panel
form ng apparatus supported on the support structure. 6.The system of claim
1 further conprisjng a decoiler ported by the support structure

su

configured tlo feed SEHRIBIOHAIBINE AN aﬁécmf‘éﬁeﬁmeh I §eRRSTHNG 2 WAHP diCH A e

decoi | g, fffa%diﬁlﬂ{ gﬁlrr% gl sﬁén?&ﬁiﬁbrﬁslﬂ% a rotation axis of the decoiler
Pe i cal’ di Y

i s paral to a vertica ection.” 7. The systemof claim®6é further
conprising a driwe unidsuppppetrdagepn t he support structure proximate the

decoil er and the cuttin assenblg/ the drive, unit configured to f?ed t he

sheet material frbm t HeWEATEROLY supRsted by thniPRed sitppdjre qapfisured fo
2011/ 1198 RPHRELURROAN 2940 4 plane of the sheet material is oriented in a substantially

vertical orientation, the cutting assembly including a slitter to cut the sheet material along a

feed direction of the sheet material into first and second portions of sheet material, the slitter
having guides to support the first and second portions of sheet material in the substantially
vertical orientation, the guides directing the first portion of sheet material in a first direction
and directing the second portion of sheet material in a second direction different from the first
direction; and
C. a forming assembly supported by the support structure, the forming

assembly being configured to receive sheet material from the cutting assembly and
comprising:

1. a frame, and

ii. multiple rollers supported by the frame, the multiple rollers
arranged to impact the first portion of sheet material and change a cross-sectional shape of
the first portion of sheet material as the first portion of sheet material passes along the
multiple rollers in the feed direction to form an attachment member, the attachment member
having a plurality of segments in cross section in a plane perpendicular to the feed direction
including a first flat segment in cross section and a second segment extending

perpendicularly in cross section from the first segment.

2. The system of claim 1 further comprising;:
d. a curving assembly supported on the support structure for curving the
attachment member, the curving assembly comprising:
a first pair of crimping rollers offset from one another and located
within the curving assembly configured to receive the attachment member such that when the
attachment member enters the curving assembly the second segment of the attachment

member passes between said crimping rollers,

-28 -



8. The systemof claim 1l wherein the curving assenbly further conprises a
second pair of crinping rollers offset fromone another and offset fromthe
first paiwoabiienpsmpi ng rollers, wherein a distance bet weem/ush@1f/pa29t pair
of crinmping rollers and the second pair of crinping rollers is adj ust abl e

t o accommodat e dlffere si zes.of attachment nber s e mof claim
1 wherein at |east one'RFcipfRe ﬁ‘@??aélfgp‘&mﬁ"ﬂ%rq Srﬁsﬁﬁn%%lg‘écrrﬁ enovabl e

to formethe @%&@&mﬁﬁ@ atfH%HR@ﬁt th&thBer@d tiSdrt @[bnguﬁmﬁaecu% tg:’tl%"ﬁ&%hﬂngntcr 0SS
section. 10. The systemof claim1l wherein the curving assenbly is nounted
on a novetbba apingtd longth 9l gcrttadineon mambes.upport structure and | ocated
between the cutting assenbly and the form ng assenbly. 11. An attachnent
menber formed from sheet material configured to connect a wall to a curved
roof of a bu.ldi ﬁﬂleﬂystamtqfrcmimtlhwhcwin/éxd sysiof ibeomgufalrtogdmi them a plurality

of curved buil di n attachnent nenber being curved in a
| ongi t ga?]lgpe%n? ‘?%fﬁﬁfth%l?ﬁtar?émﬁn“slﬁﬁlﬁg T FYIHSES segtl on in a plane

per pendi cul ar toghe | omai §elgﬁieﬁﬁﬂ1avﬁilgra?ﬂ£ﬂdéﬁberb&@ioﬁtaﬁ@ﬁ AR o waRyber

conpri si ng: first segment having a flat center portion
and a paiandofe mmelndlcskar émthﬁﬁgntplepqmﬂlmqubwsectmmH@m@mfe’rallpdcﬁnmg ain cross
section etherlg"% C{ ad1rec1 Il [§ 4]10 rlgrt%v\ﬁl en%s (())rl gt remtharéjcl rSe%tl on
perpencﬂ cur arvte et cEn PIBS b BFaTH PR rgc 'S "4d8pred to
acconmmudapted & aRbnWlaRfa Forited bf Divaid obublillding sidtutet ur e and

b. a second segrrent extending fromone of the walls of the first segnent,
the second segnet beith§cord wameat @&ﬁe@@aﬁﬁ@n@m@lﬁét@wﬂh@ffheaf{lrst:@ﬁm@m
portio i ncl udi ng
a l onngQ(%FCBHﬁ?S%ngeﬁ Pﬁﬁg ?ﬁ%f}# glcﬁc nal ?Epsrtg ﬂa%&ﬁtéﬁgr}ﬁ@ggzg%sec ion from
t he secopadesagrit sectibe, the pgiohd dégnadnt rncbldh@ m@ngdﬂphﬁdm thertah@tuditalhri ri b

? L e a c g lrﬂ’ri\)(tgq? ug% i,nlt (?ré%gssgt?c{] (')Ieil%q,%ggn({a é[etg?hcelq mal?et lorqgl?l}%i?nral rltb b%ln%l arc]iqal:)l't%d V\('P erein

mate with a rib of a curved building panel.

4, The system of claim 1 wherein the multiple rollers comprises:
a. an upper set of rollers attached to an adjustable platform mounted on a
shaft; and
b. a lower set of rollers;
C. wherein a distance between the upper set of rollers and the lower set of

rollers is adjustable such that attachment members of different sizes can be accommodated.

5. The system of claim 1 further comprising a building panel forming apparatus

supported on the support structure.

6. The system of claim 1 further comprising a decoiler supported by the support
structure configured to feed sheet material to the cutting assembly, wherein the decoiler is

oriented vertically such that a rotation axis of the decoiler is parallel to a vertical direction.

7. The system of claim 6 further comprising a drive unit supported on the support
structure proximate the decoiler and the cutting assembly, the drive unit configured to feed

the sheet material from the decoiler to the cutting assembly.
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bui |l di ng panel includes a rib in cross section, and wherein the

|l ongitudinal rib of the attachnent nenber is adapted to mate with the rib
of the buwbdongupanel . 13. The attachnent nmenber of clai mCTAISaMIgn24201t he
attachnment nmenber is formed fromtwo portions of sheet material. WO

2011/ 119515PCT/ US2011/ 029 9%.14.T e athachnent me erlg% claim 13, wherein
the attachneht éﬁ’“&@r?ér“é‘é‘slzw erein the curving agsemply fyrther FORPASTSE porti on

i N crosgcRTai VT crintpind dolists dersS A8 SnlBARNGEr SRl Ofirst fr Y@l |'s of the
first segnent; and b. a second L-shaped portion in cross

sect i oreringring rigletshavheteires disanbe bftweerethtifirsgtpagedwemping rollers and the secqnd
wherein the first Lsshape rtion is ted,. the second,L-shape ortion
ot or et crpiedte SUERAREORATR LS Hieb Rumuiic b Co-S FE R eamich| BB R e
menber of claim 13, wherein the attachnment menber conprises:

9. The system of claim 1 wherein at least one of the rollers of the forming

assembly is removable to form the attachment member into either an L-shape or C-shape in

Cross section.

10.  The system of claim 1 wherein the curving assembly is mounted on a movable
platform supported on the support structure and located between the cutting assembly and the

forming assembly.

1. An attachment member formed from sheet material configured to connect a
wall to a curved roof of a building structure, the curved roof being formed from a plurality of
curved building panels, the attachment member being curved in a longitudinal direction and
having a shape in cross section in a plane perpendicular to the longitudinal direction, the
attachment member comprising:

a. a first segment having a flat center portion and a pair of walls
extending perpendicular to the center portion in cross section, the pair of walls defining a
recess oriented in a direction perpendicular to the center portion, wherein the recess is
adapted to accommodate a portion of a wall of a building structure; and

b. a second segment extending from one of the walls of the first segment,
the second segment being oriented in a same plane as the flat center portion of the first
segment in cross section, the second segment including a longitudinal rib, the longitudinal rib
protruding in cross section from the second segment, the longitudinal rib being adapted to

mate with a rib of a curved building panel.

12, The attachment member of claim 11 wherein the central portion of the curved
building panel includes a rib in cross section, and wherein the longitudinal rib of the

attachment member is adapted to mate with the rib of the building panel.

13. The attachment member of claim 11 wherein the attachment member is

formed from two portions of sheet material.
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a. an L-shaped portion in cross section; and b. a C shaped portion in cross
section; c. wherein the G shaped portion is nested into the

L- shaped worpilon9ile formthe first segnent of the attacircgrus2omeoRest 16. The
attachnent nenber of claim 11l wherein the attachnent nenber is fornmed from
a single portion qof sheet nmaterial .. 17. The attachnment nenber of claim 16
wherein the tta ACTHBSH GRerRRsr Ohelping by hcigia the attachment membey 4 7t j r g
segnentcogggrgggdi ng froma wall opposite the second segnent, the third
segnent being oriented in a sane plane as the flat center portion of the
first segnment in aross wtkisbapedtpodianninredoss eeptiont the hicdt hdshagedimsebeond

| ongi tudi nal rib; e second longitudinal rib

and b. t
protru Pﬂﬂmgr?ng%glgVgaé]étoffgﬁqr?toﬁ%fnﬁgt’%#]rd segnent, the second | ongitudinal
rib being adapted,to rwdeeorvamh@peﬁlfartm‘n iREISH S ctioH TH@tn P tHel Hhdrgvapiastel .
18. The attachnent nenber of claim 11 wherein the sheet material conprises
sheet rtBe BIStRRAMANG a t hi ckness between about 0.035 inches and about 0.060
I nches. C. wherein the first L-shaped portion is mated to the second L-shaped

portion to form the first segment of the attachment member.

15, The attachment member of claim 13, wherein the attachment member
comprises:
a. an L-shaped portion in cross section; and
b. a C-shaped portion in cross section;
C. wherein the C-shaped portion is nested into the L-shaped portion to

form the first segment of the attachment member.

16. The attachment member of claim 11 wherein the attachment member is

formed from a single portion of sheet material.

17.  The attachment member of claim 16 wherein the attachment member further
comprises:

a. a third segment extending from a wall opposite the second segment,
the third segment being oriented in a same plane as the flat center portion of the first segment
in cross section, the third segment including a second longitudinal rib; and

b. the second longitudinal rib protruding in cross section from the third
segment, the second longitudinal rib being adapted to mate with a rib of another curved

building panel.

18. The attachment member of claim 11 wherein the sheet material comprises

sheet metal having a thickness between about 0.035 inches and about 0.060 inches.

19. A building structure comprising:
a. a curved roof formed from a plurality of interconnected building

panels, each building panel extending in a longitudinal direction and having a shape in cross
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19. A building structure conprising: a.a curved roof forned froma plurality
of interconnected building panels, each building panel extending in a

| ongi t udiwel2odimesasi on and having a shape in cross sect iPom/tsao1a/opd2ane

per pendi cul ar to the |ongitudinal direction, wherein each building panel

includes a central portion having a.rib ross sectio b a
wal | ; afefoninaplane erpeadicyfar i (s dyre 1%@56@%\?1%@@?&%#&@%& eria

attachuﬁauaé@eaa@{rmlio@n&rh@a&&gyﬁglﬂ&%sset«,h@n attachment nmenber conprisi ng
i. afirst segnent having a tlat center portlon and a pair of walls

ext endi ng per pendi.cul a¥welg anHe center portion in cross section, the pair of

Rl e e P BT SIS e

of a bubligH ABv&t oYL e Riachment member comprising: 11 . @ second segnment extendi ng
fromone of the walls of the first segnent, the second segrrent bei ng

oriented in a same pl ane asaﬁmbsegn@ﬂtheémge%ﬂ@memebnompntah aPﬁM@fV‘@H@rrent in

Cross S¢ ?etndﬁi% E(KL% Q)dthg%gﬁg Céorjuglg u& &%e@t%clnoﬂ%ﬁ%&{cgfwlls ﬁmngge

| ongi tu I na 0SS sec ion om secon

| ongi tudwaabnéntbdi‘meaangecadﬁpé@dndlmlnfatbehwdnltbr@omdm Glhel&lrﬂﬂhé‘tﬁﬂsdllﬁll | di ng
panel ; and iii. wherein the flat center portion of the

first SOgnemhio ssopgndactaarprtion af  waldof phpildinagirysdwsl of the curved roof,
and the longitudinal rjb of, Lhe, & %%?&&ﬂ%@frb%ﬁ@i}ﬁﬁl@v‘?ﬂ ?uRk filsf of a

second buil di ng panel of the curved roo e bUI |ng structure
of cl aisagrhentnthe rsewmdtshgnw&lblemg&rantedxm ersame pmaé hs thk fiaheerdberi podmmgofsthe ucture.

21. The bui | di ng structure of claim 19 wherej.n t inset from an
cdge  ofTEEEEERBAOSIC)- F adoRt e eine frgtodhy B he

i nt er cqQBABRIGAI AYIpkdhHh PRSI sEQidRMRI BR BEoRIRGBMYAL eV Rifdiral 88
being adapted to mate with a rib of a curved building panel; and
iii. wherein the flat center portion of the first segment is connected
to a first building panel of the curved roof, and the longitudinal rib of the second segment is

connected to a rib of a second building panel of the curved roof.

20. The building structure of claim 19 wherein the wall is an exterior wall of the

building structure.

21.  The building structure of claim 19 wherein the wall is inset from an edge of
the curved roof by greater than the width of one of the interconnected building panels to

provide an open yet covered area.

22. The building structure of claim 19 wherein the wall is an interior wall of the

building structure.

23. The building structure of claim 19 wherein the wall is formed from a set of

interconnected building panels.

24, The building structure of claim 19 wherein the wall is formed from a set of

concrete blocks.
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22. The building structure of claim219 wherein the wall is an interior wall
of the building structure. 23. The building structure of claim19
wher ei n twe 20a/11931s formed from a set of i nterconnect edPbmiusdimg2yanel s.
24. The building structure of claim219 wherein the wall is forned froma

set of concrgete b| ocks. 2011/ 119515PCT/ US2011/ 029291 25. A net hod of
formi ng an ﬁtacmm%%rﬁmflﬁﬁn%?ﬂ%@@ﬂ%mge F CORNGeUng, MRty structure,
the methiodieUMmENS, B method comprising: @ Cutting sheet material froma source
of sheet material in a feed direction into first and second portions of

sheet material, wher eiauttngsheetenaérisl Hewns heatrceref dicttahateralon adended in a

substant.ial.ly. vertical orientation; . b. su i he, f.irst
o socisatg it bist S5t SRR R e shpempterint vreRadtgraht Ao bATlit,

gui des isUfibntbdata §ubStahiidIStvep@dal bathtdiorsheet material is directed in a first
direction and the second portion of sheet material is directed in a second

direction differdnt frorpartiag fherfyst aidseeandaertions of sheet materiakin the sergiralt i ng
the fi HenPRbh gﬁ{ﬂt%ﬁﬁleﬁggﬁ th?ﬁtliég érsﬁlé)?}t%%lfotﬂﬂee%ausrﬁlle%t({i%l%{eﬁri]f aIﬁEQe mul tiple

roll ers arrang ion erral as the first
por t i ondifassesndthe Bgoht @oridntaf phet hatdriat & difecd ileedecdhnd ditétivn ditfeear m an
attachnment nepber, the attachnent nenber having a plurality of segnments in

cross d&¥nihsninstdigecpiine perpendicular to the feed direction including a
first flat segne in td : '
I1rs segment | tHnQﬁﬁngﬁl% ﬂr?tr é)%«gf @E&Qﬂﬂeﬁzﬁ%ﬂéh glﬁgﬁ)’l‘é’fdﬂgrs,

perpendicularly in cross section Irst segnent;
d. cri npé ngltiferdleconthngedtventpacfthe liest aottaa hffeindet matdoiat as the ifingd @ottioa
| ongi t udi nal . curve t he att.ac nenber . al ong a |l ength of the

L s e Bl Rt e R oA e e map ae et member

conpri s@chment member having a plurality of segments in cross section in a plane perpendicular to
the feed direction including a first flat segment in cross section and a second segment
extending perpendicularly in cross section from the first segment; and
d. crimping the second segment of the attachment member to impart a

longitudinal curve to the attachment member along a length of the attachment member.

26. The method of claim 25 wherein the attachment member comprises:

a. a first segment having a flat center portion and a pair of walls
extending perpendicular to the center portion in cross section, the pair of walls defining a
recess oriented in a direction perpendicular to the center portion, wherein the recess is
adapted to accommodate a portion of a wall of a building structure; and

b. a second segment extending from one of the walls of the first segment,
the second segment being oriented in a same plane as the flat center portion of the first
segment in cross section, the second segment including a longitudinal rib, the longitudinal rib
protruding in cross section from the second segment, the longitudinal rib being adapted to

mate with a rib of a curved building panel.

27. The method of claim 25 further comprising the steps of:
a. attaching a first segment of the attachment member to a first building

panel of a curved roof;

-33 .



a. a first segnent having a flat center portion and a pair of walls

ext endi ng perpendicular to the center portion in cross section, the pair of
wal | s defwoi2ng/1a9518cess oriented in a direction perpendiPCuiliseotio22be cent er
portion, wherein the recess I s adapted to accommopdate a portion of a wall
of a building structure; awta second segnent ext&ndlng

from one of the valls %@Chlﬂ%%?%ﬁ%@ﬁﬂéﬁf actupen e amﬁecs

ori ent edinlki&gébaﬁé‘lr@ i ARG ol %e‘?&ﬁ‘?hecs%&rﬁirbﬂgfﬂg' ﬁ%ﬂel% a&JQé‘enft 'tl{esﬁrsts egnent in
cross section, the second segnent I ncluding a lIongitudinal rib, the

Iongltdwﬂdaglmnﬂ,mmbtrudlng in cross section fromthe second segnent t he

| tud | b b t t.h I b_.of | di
panel - 27" The. method GtaghRe fese ot afteitg i1 bgh efa Sliga el ™

a. attaciys@gra first segnent of the attachnent nenber to a flrst bui | di ng
panel of a curved roof; WD 2011/119515PCT/US2011/ 029291 b.
attaching a second segnent of the attachnment nenber to a second buil ding

panel of thegcurvg gt&ﬁff@rf@hﬁﬁlglaﬁ alth@ns@€ aRehtRH{dr dbMbcRADE wallSo adbAcgnt the
first building Fane c. attaching the attachment nenber

to a popoldm i dalg/\‘iéﬂuptum,ﬂa% pgiendeangpresingict ure. 28. A system for formng an
attachnent nenber_ for connqgtgqgua wall to a curved roof of a building
structure, the systen106WB? &

b. a cutting assembly supported by the support structure configured to
receive sheet material, the cutting assembly including a slitter to cut the sheet material along
a feed direction of the sheet material into first and second portions of sheet material, the
slitter having guides to support the first and second portions of sheet material, the guides
directing the first portion of sheet material in a first direction and directing the second portion
of sheet material in a second direction different from the first direction; and

C. a forming assembly supported by the support structure, the forming
assembly being configured to receive sheet material from the cutting assembly and
comprising:

1. a frame, and

ii. multiple rollers supported by the frame, the multiple rollers
arranged to impact the first portion of sheet material and change a cross-sectional shape of
the first portion of sheet material as the first portion of sheet material passes along the
multiple rollers in the feed direction to form an attachment member, the attachment member
having a plurality of segments in cross section in a plane perpendicular to the feed direction
including a first flat segment in cross section and a second segment extending
perpendicularly in cross section from the first segment;

wherein the forming assembly is configured to form the attachment member
such that the attachment member comprises:

a first segment having a flat center portion and a pair of walls
extending perpendicular to the center portion in cross section, the pair of walls defining a
recess oriented in a direction perpendicular to the center portion, wherein the recess is
adapted to accommodate a portion of a wall of a building structure;

a second segment extending from one of the walls of the first segment,

the second segment being oriented in a same plane as the flat center portion of the first
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a. a support structure; b. a cutting assenbly supported by the
support structure configured to receive sheet material, the cutting
assenbl y woebuditpgysa slitter to cut the sheet material &iCong2@ioeedr
direction of the sheet naterial into first and second portions of sheet
material, the slitter, i ng ides to pport the first and secon

por t i orSEYPNIASERSS ﬁf‘éﬁl@’ﬁ Uy Sectoﬂéswe@égl%‘ i on §1t¥4+@alfrﬁ}» e %&%daw?ab sheet
mat er i aﬂroﬂrﬁmﬁg fr Jr§§s s‘ébt’icﬁﬁﬁérﬁ@h@&‘éoﬁ ie%ﬁ{ehf‘%et B8 1ﬁ%9i‘glb%fﬂg' 4d8p Rl isheet
material in a second direction different fromt first dlrectlon and

c. a fonatt mgthasslenbd gurseppotdiegipdngl.t he support structure t he fornlng
assenbly being configured to receive sheet material fromthe cutting
assenbly and conpri si ng: i. a frame, and

ii. multiple rollers supported by the frame, the nultiple rollers arranged
to inpact the first portion of sheet material and change a cross-sectional
shape of the first portion of sheet material as the first portion of sheet
mat eri al passes along the nultiple rollers in the feed direction to form an
attachnent nenber, the attachnent nenber having a plurality of segnents in
cross section in a plane perpendicular to the feed direction including a
first flat segnent in cross section and a second segnent extending
perpendicularly in cross section fromthe first segnent;

wherein the formng assenbly is configured to formthe attachnment nenber
such that the attachnment nenber conprises: a first
segnent having a flat center portion and a pair of walls extending

perpendi cular to the center portion in cross section, the pair of walls
defining a recess oriented in a direction perpendicular to the center
portion, wherein the recess is adapted to accommpdate a portion of a wall

of a building structure; a second segnent extending from
one of the walls of the first segnment, the second segnent being oriented in
a sanme plane as the flat center portion of the first WO

2011/ 119515PCT/ US2011/ 029291 segnent in cross section, the second segnent
including a longitudinal rib, the longitudinal rib protruding in cross
section fromthe second segnent, the longitudinal rib being adapted to nate
with a rib of a curved building panel.
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