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The present invention relates to a fitting-type roofing nmaterial that has
been inproved to realize easily and reliably roofing a. cleat which is
connected to the roofing material and fixes the roofing material, and a
fitting-type roofing structure using the rooting material and the cleat,
Background Art [0002i Conventionally, a. construction nethod as
shown in Fig 1(a) or 1(b) has been known as a roofing nethod, First, each
of cleats
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[0001]

The present invention relates to a fitting-type roofing
material that has been improved to realize easily and reliably
roofing a cleat which is connected to the roofing material and
fixes the roofing material, and a fitting-type roofing structure

using the roofing material and the cleat.

Background Art
[0002]

Conventionally, a construction method as shown in Fig 1 (a)
or 1(b) has been known as a roofing method. First, each of cleats
31 is attached, at fixed intervals, to a roof beam b through a
fixing bracket f which has a trapezoidal gate shape. Next, a
scooping-side connector element 2 is fitted to a first fixing
portion 32 of the cleat 31 which is one of the first fixing portion
32 and a second fixing portion 33. The scooping-side connector
element 2 is provided on one side edge portion in the widthwise

direction of a roofing material 1 which is constituted of a metal



31 is attached, at fixed intervals, to a roof beamb through a fiing
bracket f which has a trapezoidal gate shape, Ne...xt, a. scooping -sidn
connector elenment 2 is fitted to a. first fixing portion 32 of the cl(E?ai-
3:L which is one of the first fixing-portion 32 and a second fixing portion
33. The scoopi ng-side connector elenment. 2 is provided on one side edge
portion in the widthwi se direction of a rooting material 1 which is
constituted of a netal plate. The first fixing portion 32 and the second
fixing portion 33 are provided on both side portions of the cleat 31 in a
|ateral direction corresponding- to the widthwi se direction of the roofing
mateiial lorizontal direction in the drawing) . Further, two projecting.

portions nd C.are.overl.apped on .t.he 00pi ng-si de _connect or_el enent 2
and the s‘glcagcned fiTanfglrpsgCr Filggn fo(ﬁtjtoﬁléglaer%t Egﬁlsetc(?nggr%ﬁé%flgtpoo%ta]c% ot her .

The proj e¢f i,pg ;E’Paﬂ@&? on ¥ 8:aee,coupled ko ach gther sthrough a cent er

recessed portion of a cappi ng-side connector elenent 3 which 1s provided

on the otdieresiide edgeePostdany ob thewobiheri feictbhobhng raefidgr 1y eri al
1 in the widthwi se direction. As described above, these roofing materials 1

are sequemttiedilayl L ojanedri poeach datrkeribn irhehwiditdwirse .di Feethen, ttavo

conplete roofing. In a boltiess state (fitting type) (patent docunent 1)

[ 00031 projecting portions 5 and 6 are overlapped on the scooping-side
connector element 2 and the second fixing portion 33 of the cleat
31 to connect to each other. The projecting portions 5 and 6 are
coupled to each other through a center recessed portion 4 of a
capping-side connector element 3 which is provided on the other
side edge portion of the other neighboring roofing material 1 in
the widthwise direction. As described above, these roofing
materials 1 are sequentially joined to each other in the widthwise
direction to complete roofing in a boltless state (fitting type)
(patent document 1).
[0003]

The roofing material 1 shown in Figs. 1(a) and 1(b) includes

a fitting jaw portion 9, an inclined inner side 11, and a hooking
side 12 at the scocoping-side connector element 2 thereof. The
fitting jaw portion 9 is a bent portion which is extended from
one edge of a center roofing material main plate portion 7 in the
widthwise direction through a raised portion 8. The widthwise
direction corresponds to the widthwise direction of the roofing
material 1. The inclined inner side 11 and the hooking side 12

are subsequently extended from the fitting jaw portion 9 through

a horizontal top 10. Further, the projecting portion 5 includes



Th e .1: 00 if .i.:(3.gel. S. :".t OW1'1in Figs 1 (a.) and 1 (h)

i _ncludes a fitting jaw portion 9, an inclined inner side 11, and a hooki ng
side 12 fitting one edge widthwi se elenment 2 thereof. The portion 9 is a.

bent portion which is extended fromf a center roofing material main plate
portion 7 in the trectxon through a raised portion EL The wi dt hw se

a fitting jaw portion 14, a lowered inner side 16, and an inclined
inner side 17. The projecting portion 5 is one of the two
projecting portions 5 and 6 in the capping-side connector element
3 of the roofing material 1. The projecting portion 5 is nearer
to the roofing material main plate portion 7. The fitting jaw
portion 14 is a bent portion which is extended from the other edge
of the roofingmaterial main plate portion 7 in the above-mentioned
widthwise direction through a raised portion 13. The lowered
inner side 16 and the inclined inner side 17 are subsequently
extended from the fitting jaw portion 14 through a horizontal top
15. Further, the projecting portion 6 farther from the roofing
material main plate portion 7 includes an inclined inner side 18,
a raised inner side 19 which is slightly inclined inward, a fitting
jaw portion 21, and a hooking side 22. The inclined inner side
18 and the raised inner side 19 are subsequently extended from
the center recessed portion 4. The fitting jaw portion 21 is a
bent portion which is extended from the raised inner side 19
through a horizontal top 20. The hooking side 22 is extended from
the fitting jaw portion 21.

[0004]

The cleat 31 shown in Fig. 1(a) differs from the cleat 31
shown in Fig. 1(b). At the cleat 31 shown in Fig. 1(a), the first
and the second fixing portions 32 and 33 include jaw portiocns 35
and 36, and horizontal tops 37 and 38, and have inverse L-shapes,

respectively. The jawportions 35 and 36 are bent and formed along



direction corresponds to the widthw se direction of the roofing mate iai |
The inclined inner side 11 and the ho king side 12 are subsequently
extended fromthe fitting jaw portion 9 through a horizontal top 10
Further, the projecting portion. 5 include,: a fitting jaw portion. 14, a
| owered inner side 16, and an incl.:Hed inner side 17. The projecting
portion 5 is one of the two projecting portions 5 and 6 in the cappi ng-side
connector elenment 3 of the roofing material 1. The projecting portion 5 is
nearer to the roofing material math plate portion 7. The fitting jaw
portion 14 is a bent portion which is extended fromthe other edge of the
roofing material main plate portion 7 in the above-nentioned. w dt hw se
direction_ thr h.a raised portion 13. The. |l ower.ed, j side 16 and, the
et ned Taeeograch 3 SRR Ebeedlattiy Mcenind T Fr oM et G | aw
portion 14 ithrqugh . a-norh7ontal Hop Lo TUELBET 37t heq Pl £at idg o4 on 6
farther fromthe rooti. material main plate portion 7 includes an i1nclined
i nner si de-chk Bhe & afdbSeEh driiNeh Siddes 19 ahhehi i sotsdd it kybidwh knedidsaward, a
fitting jaw portion 21, and a hooking side 22. The inclined inner side 1B
and t he raisjedtennet siagalOpareisnbFeguenit ysaexirendedihyopotheocaH.er
recessed portion 4_ The fitting jaw portion 21 is a bent portion which is
ext ended f40¥nlt he rai sed i nner side 19 through a horizontal top 20. The
hooki ng side 22 is extended fromthe fittin% jaw portion 21. [0004] Th2
cleat 31 shownThiAr FiRe ARCHiRFRr N oM the el 2RE. 13 RO FIE PR t he

cleat 31 s in Fig. 1(a), the fijrst .and the s nd fixin rtioons 32
o 33 110 LB T RIHIHORe S8MERGEAE. e N Yori ShurRl "¢ Bhs P 13, and
have i nver L- Snanl ' Vo qThe ortj 5 r.e bent
and for rrg'd%gleo%ggggt ﬁne%ggg% vgé caélﬁjt g(rﬁe]c?}ggtg %F%B%?gtreﬁg%?gg%fr%e
above- menddconed diatiegabodtf 88t 89Nat Thes hordzomalsniaps 137 ragd 38aare

extended fromthe jaw portions 35 and 36. An anti-rotation rib 39 is inward

pr oj ect ednatthiehe tiie ol tt36gofdhecsecond bifxing spobbiiag—-83de [ ctor
element 2 of the roofing material 1 is hooked and fitted to the
jaw portion 36 of the second fixing portion 33. Thus, the
scooping-side connector element 2 of the roofing material 1 is
fitted on the second fixing portion 33. At the cleat 31, the
fitting jaw portion 14 of the projecting portion 5 is fitted to
the jaw portion 35 of the first fixing portion 31, and also the
lowered inner side 16 of the projecting portion 5 is hooked and
fitted to the top 37 of the first fixing portion 31. Thus, the
projecting portion 5 of the capping-side connector element 3 of
the roofing material 1 is fitted on the first fixing portion 31,
and further, the raised inner side 19 of the projecting portion
6 is hooked and fitted to the inclined inner side 11 of the
scooping-side connector element 2 which is fitted on the second

fixing portion 32. Further, the fitting jaw portion 21 of the

projecting portion € is hooked and fitted to the fitting Jjaw



Thus, the inclined inner side 11 and the hooking side 12 of the

scoopi ng-si de connector elenent 2 of the roofing material. i are placed on
the top 38 and the anti-rotation rib 39 of the second fixing portion 33 at
the cilLeat. 31 shown in Fig. 1(a). Further, the fitting jaWortion 9 of the
scoopi ng- si de connector elenent 2 of the roofing material 1 is hooked and
fitted to the jaw portion 36 of the second fixing portion 33. Thus, the
scoopi ng--si de connector elenment 2 of the roofing material 1 is fitted on
the second fixing portion 33. At the cleat 31, the fit.ting jac. 14 of the
projecting’ port: O fitted to c jaw portion 35 of the first fixing
portion 31, and also the |owered inner side 16 of the projecting portion 5

i s hooked and fitte the top 37 .0f the first fixi portion 31.. Thus,
the b o) SEELAG ot ErORES BT TR R G L 86 Bonheet oy eIt S T

roofing %te%'kehecﬁi@l%&%%% on dehent 3Ll Xhng: @Ordd on 3l gﬁ%ﬁ&‘}{é her,

the raised i nnef side the projecting portion 6 is hooked an itted

to the inchined idwernshdectiaoh tHensCOMPIMNYTSkdeGEIMEEOR3 elaMRIG: 2
which is fitted on the second fixing portion 32. Further, the fitting jaw

porti on 2heofscbheipyepédti agnngordt crldhmdrs ooked and fitted to the fitt
portion 9 of the scooping-side connector elenment. 2. This fits the
projecti ngodérdti on 6 of the capping side connector elenent 3 of the roofing

material | to the second fixing portion 33 through _the s000pincjside
connector el enBRELRET | Goobfepattnkr3l &P okRelRIedt- 31Pshowhc i r (thiand | the

first. gpd thg sgcgnd.fixiqaﬁﬁpor%bons 3§ and &hing{qﬁ@}hﬂclkgfd i des 40
and 41, and rarged sidesd 4F 43,37 88pedti vBr YOG he T et hed Ki%déd 40 and
a1 and thed ahoedh laes 2 ands4d, alsy sbseausatLy extendad, La daraldy from
both edges of a. center cleat main plate 34 in the aboOve-nentione at er al
direction,;i @SPECiAY® Y .and the raised sides 42 and 43 are subsequently

extended laterally from both edges of a center cleat main plate

34 in the above-mentioned lateral direction, respectively.

Further, the first fixing portion 32 includes a horizontal top

44 and a hooking side 45 which is inclined downward. The

horizontal top 44 and the hooking side 45 are subsequently extended

from the raised side 42. Further, the second fixing portion 33

includes a hooking side 46 which is extended from the raised side

43 and is inclined downward.

[0007]

Thus, at the cleat 31 shown in Fig. 1(b), the inclined inner

side 11 and the hooking side 12 of the scooping-side connector

element 2 of the roofing material 1 are hooked and fitted to the

raised side 43 of the second fixing portion 33, and further, the

fitting jaw portion 9 of the scooping-side connector element 2

of the roofing material 1 is hooked and fitted to the hooking side

46 of the second fixing portion 33. This fits the scooping-side



Further, the first fixing portion 32 includes a horizontal too 44 and a
hooki ng side 45 which is inclinec, dowward_The horizontal top 44 and the
hooki ng side 45 are subsequently extended fromthe rai sed side 42. Further,
t he second. fixing portion 33 includes a hooking side 46 which is extended
fromthe raised side 43 and is inclined dowward, [0007] Thus, at
the cleat 31 shown in Fig, 1(h), the inclined inner side 11 and the hooki ng
side 12 of the scoopi ng-side connector element 2 of the roofi g mate M. 1
are hooked and fitted. to the raised side 43 of the second fixing portion
33, and further, the fitting jaw portion 9 of the scoop' de connector
element 2 portion 33. Further, at the cleat 31, the fitting | aw portion 14
of the projectin rtion.5 is. hooked and fitted . to the hooki . Si de 45 of
The T1r U R NG R PTG 3221 SRE et 1HMEP BT fher 081 T80epadHatlrd
proj ecti rt 5 g%}ke fit t rai sed Si . t he
first fixi r%qp())tgr ??m %%r |'s%fﬁ|a'?cglet ﬁégggo}ggét?ﬁ% %iortl o?: @o%ﬁlotn
cappi ng- sidgrcanngebobcel eyentrt3 oof 5 tiken 600 d NG Fatesd alo hemdde fd r st
fixing portion 32, and further, hooks and fits the raised inner side 19 of
t he proj ecitdengs pof thentit 6ikhegipraddined3? nrerd shde dikrefd theer side
scoopi ng-si de connector elenent: 2 which is fitted on the second fixing
portion. 133pofRurd pero] echendinestnigprj awt pdradken. apd ot tdve tpr biiectdaimgedorti on
6 is hooked and fitted to the fitting jaw portion 9 of the scooping-side
connect orsigleefidrftt sheThimst fReippop@etiay Spor tToh® 6166 Fhe REPFiTigs de
connector_elenent 3 _of the roofing material 1 is fitted on the second
i ng pEFEGNT3S §hEGGgh PRETSEOMS RO BEGE s RRTSr EPEnElt 750 it Art
Docunent s__P t u te] .k umrgnt Pat en
Appl i cat ?ng%%kg?&_ gog}]%,fjjg%—g%giggée;%r@o% %E, a&&%@@%@%, ﬁégké and

fits the raised inner side 19 of the projecting portion 6 to the

inclined inner side 11 of the scooping-side connector element 2
which is fitted on the second fixing portion 33. Further, the
fitting jaw portion 21 of the projecting portion 6 is hooked and
fitted to the fitting jaw portion 9 of the scooping-side connector
element 2. Thus, the projecting portion 6 of the capping-side
connector element 3 of the roofing material 1 is fitted on the
second fixing portion 33 through the scooping-side connector

element 2.

Prior Art Documents

Patent Document

[0008]

Patent Document 1 Japanese Patent Application Laid-Open No.

2009-84926

Summary of the Invention



Problems that i t Invention. is to Solve [00091 However,a case where the
cleat 31 shown in Fig. 1(a) is used, when the projecting portion 5 nearer
to the main plate 7 of the roofing material 1 is fitted on the first
fixing. portion 32 of the ci.eat 31, the lowered inner side 16 of the
projecting portion 5 of the roofing material. 1. slidingly contacts with
the edae of the top 37 of the first fixing portion. 32. Thus, there is a

di sadvantage in that the reverse side of the roofing material 1 is possibly
scratched. Further, there is a disadvantage in that, when a heat in SU

- Lator extensively provided on the reverse side of the roof..in material 2,
the heat insulator is possibly caught by the edge of the top 37 and peel ed
of f. Further,jaw portions 35 and.36 of the.cleat 31 are formed by bendi ng
pl at es SC)5%%H3¥%EBF%dggeoingﬁPvé?ﬁrbs6%%5%%“5% smal | enough. Accordingly,
there is ﬁxgkﬁadvantage inthat the fitting jaw portions 9 and 14 of the
roofing material 1 are easily disengaged fromthe jaw portions 35 and 36.

I'n particul ar, gbhevdi-sadyant ages ivihSANSPiCUIUS tWBeNsRohieatn imsyl at @) 1S
extensively provided on the reverse side of the roofing material 1. [00101
Furt her, ieachedd ohehhend igstjeatnagspeondofii Ximg yeor tbonsanda 33 dlascaa wi de
flat surface which is throughout the Iength of the cleat 31 in a depth
di recti on/ ofhehe roofing material 1 is fitted on the first fixing portion
32 of the cleat 31, the lowered inner side 16 of the projecting
portion 5 of the roofing material 1 slidingly contacts with the
edge of the top 37 of the first fixing portion 32. Thus, there
is a disadvantage in that the reverse side of the roofing material
1 is possibly scratched. Further, there is a disadvantage in that,
when a heat insulator is extensively provided on the reverse side
of the roofing material 1, the heat insulator is possibly caught
by the edge of the top 37 and peeled off. Further, the jawportions
35 and 36 of the cleat 31 are formed by bending plates so that
the radii of curvature cannot be small enough. Accordingly,therg
is a disadvantage in that the fitting jaw portions 9 and 14 of
the roofing material 1 are easily disengaged from the jaw portions
35 and 36. In particular, the disadvantage is conspicuous when
a heat insulator is extensively provided on the reverse side of
the roofing material 1.
(0010]
Further, each of the tops 37 and 38 of the first and second
fixing portions 32 and 33 has a wide flat surface which is

throughout the length of the cleat 31 in a depth direction. The

depth direction corresponds to the longitudinal direction of the



roofing material 1 (a direction orthogonal to the paper surface in the
drawi ng). Each of the downward exterior surfaces of the jaw portions 35 and
36 also has a relatively wide flat surface. Accordingly, whena heat
insulator is extensively provided on the reverse side of the roofing
material |, the contact pressure applied fromthe tops 37 and 38 and the
downward exterior surfaces of the jaw portions 35 and 36 of the first and
second fixing portions 32 and 33 to the heat insulator becones |ow. Thus,
the insufficiently conpressed insulator has an influence on the fitting
condition. between the roofing material. 1 and the cleat 31. Accordingly,
there is a disadvantage in that it is necessary to adjust the height where

the cleat._31..i s to, be. Set.. 0, there is .a disadyan ejnthat it is
%1 matefhgfﬁ%ig*?i€58ré°? ort %%ﬁnéal%%s£$g %éékr su face

rqQo .
necessary‘%o chrange he ¢ Set” dependi ng on

the presencenar dégﬁﬁﬁgﬁéoagatc@leo@e%eimmv@aw exk@%)& surfacesidF addi tion

to the foregoing, at cleat 31 showmn in rig. 1(a), the jaw portions 35

and 36 are absedohEom thei cleeat sFuhs P aled apoktilgnwdde at1 o QW angl e, and
further, the cleat main plate portion 34 is flat. Accordingly, the pressure

appl i ed dowswaridgtle, fittert heheoofinsg lraberiakbxterasirtyy frolads dehieoh e
portions 35 and 36. Accordingly, an upward flange is provided by wel ding or
the |i ke Tavemsisotshdedgéstoe theftheatatminlpllat éhgorconérc34pirasshee
above-nenti oned depth direction to the jaw portions 35 and 36 in order to
rei nf or c@RPHe o6 Bat™ FRient PP ard Pt LR BANSHPHHE TS SHEBEHOF o B35 e%nd 36.

Ac=r di ndl here is atdisad nt age én t the nunber of n--hours and the

Cost - needtd T BRYIREE I REScf BatTarE’ | Per i dd t To0LS OFCERE SeRorD

hand’cas%xﬂﬁﬁk stggaﬁk9%% %&1§Q9W@a&ninsulator becomes low. Thus, the
insufficiently compressed insulator has an influence on the
fitting condition between the roofing material 1 and the cleat
31. Accordingly, there is a disadvantage in that it is necessary
to adjust the height where the cleat 31 is to be set. Also, there
is a disadvantage in that it is necessary to change the height
where the cleat 31 is to be set, depending on the presence or
absence of the heat insulator.
[0011]

In addition to the foregoing, at the cleat 31 shown in Fig.

1(a), the jaw portions 35 and 36 are raised from the cleat main
plate portion 34 at a low angle, and further, the cleat main plate
portion 34 is flat. Accordingly, the pressure applied downward
to fit the roofing material 1 easily folds the jaw portions 35
and 36. Accordingly, an upward flange is provided by welding or
the like from both edges of the cleat main plate portion 34 in
the above-mentioned depth direction to the jaw portions 35 and

36 in order to reinforce the cleat main plate portion 34 and the



Fig, 1 (b) is used, the fitting jaw portions 9 and 14 of the roofing
material 1 are fitted on the | ong edge surfaces which are throughout the

| engt hs of the edges of the hooking sides 45 and 46 of the cleat 31 in the
above-nentioned depth direction, Accordingly, when a heat. insulator. is
extensively provided on the reverse side of the roofing material 1, the
above-nentioned fitting |l owers the contact pressure applied to the heat
insulator, and it is difficult to dig the edges of the hooking sides 45 and
46 into the heat insulator. Accordingly, there is a disadvantage in that
the fitting jaw portions 9 and 14 of the roof: irig material 1 are easily
di sengaged fromthe hooking sides 45 and 46 of the cleat 31. [0013]

Further, the top.44 th prst fixin ortjion_ 32 has lat wi de .area
whi ch isz¥ﬂ$885E68PS?%%af né%hiﬁ%qﬂ%glgt veﬁb%¥?éﬁ%lo%g%g%ﬁﬁgﬁ?g%ff%ptiop,
and the e&&%h%etﬂsmﬁgpw%a%t 8usl ZnkSthdagstankengqedge, syface which is

t hroughout the length in the above-nentioned depth direction. Accordi ngly,
when a heatcdthswHeat gk rbssext ensi vely provided on the reverse side of the
roofing material 1, the contact pressure applied fromne top 44 side 45 to
t he heat [iotsiel]at or beconmes low, and it is difficult to dig the top and the
edge surface into the heat insulator. Accordingly, the heat insulator has
an i nfluence oAnt heef pthéngraohdiii en cheewebarehehe cof¢aly Matdrdval in  and
the cleat 31. Thus, there is a disadvantage in that jt is necessary to

adj ust t He Sheil ght iihesedt récci Bt IpY RY Herse? 204 §6 0% heper gt g

di sadvantage i.n_that it i s _necessar o change the hei ght .where the cl eat
31 is to e et eﬁéﬁdfﬁgtﬁﬁ ?%ééﬁ¥é£ & 5%%3&8 Sowhﬁﬁ R&St

i nsul at or i o) i.n e . p t,d tion
IS ained‘?%kggééﬁ et%ef}?%$%g%?§i§8%o%$§%%(#ggg%igP?kgﬁgI%g§$géﬁ%Qgﬁ?iL
ng-type r@pidMgnst cuehyr 611 iy Whi £ hap yhenéh f i ddd NGrektPe chieekicagnmat eri al s
are constructed, the reverse side of the roofing material is not scratched,
t he heat AdwsiHcahe vi, swined apeed ednsthatbir 14 exagnkawe porddcan defd bhehof i ng
material is not easily disengaged fromthe cleat, the fitting condition

bet ween tteearsef isngenatechal ranfithencieatal si,ndtheeadidne -akhédeddby t he
heat insulator, and the height where the cleat is to be set can be

mai nt ai ned téonst Beite Fe§ar d1EesS CHf PrheS pre Bt eaBsenelt heakedt sy st at or .

0015 . .
[ ] and it is difficult to dig the edges of the hooking sides 45 and

46 into the heat insulator. Accordingly, there is a disadvantage
in that the fitting jaw portions 9 and 14 of the rcofing material
1 are easily disengaged from the hooking sides 45 and 46 of the
cleat 31.

[0013]

Further, the top 44 of the first fixing portion 32 has a
flat wide area which is throughout the length in the
above-mentioned depth direction, and the edge of the hooking side
45 also has a long edge surface which is throughout the length
in the above-mentioned depth direction. Accordingly, when a heat
insulator is extensively provided on the reverse side of the

roofing material 1, the contact pressure applied from the top 44



Further, the present invention is a7inmed, to provide a cleat of which
fixing portion is not easily folded even though the downward pressure is
applied. to fit the roofing material, andal sof or which the nunber man-honns
and the cost of production do not nount. Means For Solving the Probl ens

[ 0016] he present inventors have nade intensive studies to solve

t he above-described problens in the related art and to achi eve the above
object. and, as a result, have made the present invention having the
followi ng configuration. That is, according to the present invention, there
is provided a fitting-type roofing material conprising a scooping-side
connector el enent and a cappi ng-si de connector el enent which are bent and

o ol Bap et BT BT8R PR R0008 Moat L ERLANGY ARL DRI R ot ! @

mai n pl at e 'Stoopi ng-si tor

conpri . ses A $60epi Pg: side riaris?ﬁ%t%‘}r biQQBin}é’Qi €8y 1 Sa A @ried Aaly;a Mesitd on

extended fromthe roofing materi mai n plate portion; a scooping-side
fitting jrRwdRer thantwpi ghqi snd osdmd AlrcPasitld encexktendedshingapt-he

scoopi ng-si de rai sed portion, a scooping-side inclined outer side which is
rai sed atacarpasictiiyontiextrendednbnlbherfidd iarg indwupercti on;tree Sdaadineg s de
top which bul ges approce. mately hori zontally from an upper edge of the
i ncl i ned cowtdert isndes tee st 6bpi ngeSimdemanekiaéd Bnderhsicdeanhdth iThusor med
downward fromthe scoopi ng-side top; and -a scoopi ng-si de hooki ng
there is a disadvantage in that it is necessary to adjust the height
where the cleat 31 is to be set. Also, there is a disadvantage
in that it is necessary to change the height where the cleat 31
is to be set, depending on the presence or absence of the heat
insulator.
[0014]
In light of the foregoing, the present invention is aimed
to provide a fitting-type roofing material, a cleat, and a
fitting-type roofing structure in which, when a fitting-type
roofingmaterials are constructed, the reverse side of the roofing
material is not scratched, the heat insulator is not peeled, the
fitting jaw portion of the roofing material is not easily
disengaged from the cleat, the fitting condition between the
roofing material and the cleat is not easily affected by the heat
insulator, and the height where the cleat is to be set can be
maintained constant regardless of the presence or absence of the
heat insulator.
[0015]

Further, the present invention is aimed to provide a cleat

of which fixing portion is not easily folded even though the

10



side which is fornmed at a position extended fromthe scoopi ng-side inclined
i nner side, t he cappi ng-si de connector elenent- is forned
consecutively connecting a canpi ng-side raised portion which is forned at a
posi tion extended fromthe roofing material main plate portion, an

approxi mately horizontaa. capping-side center recessed portion, and a

cappi ng--side first projecting portion and a cappi ng-si de second projecting
portion which are positioned at both sides of. the ca.ppi Al g-side cent er
recessed portion, the center recessed portdon and the first projecting
portion and the second projecting portion are forned at a position extended

fromthe capping-side raised portion, the first projecting portion
conprlses a capping-side.firs f|tt| j.aw Lon whi ch i;s for d at a
posi tion é&P@ﬁﬁ@é”? dﬂ??héségﬁélﬁg §f§gtﬁg%s 4°pot elShic T a Sdappin nﬁ i°de
first to BRRY0 Ly, izontakl ¥oat & Rosi extended
fron1the9¥¥¢g§b??$?%ﬁgljam/pé??@%ﬁ oy@%ﬁ%}ng fI?St omeréﬁhggé% aﬁlch i's
bent andf@rpedntromthe edge of the top; and a capping-side first inclined
side which is formed at a | ower edge of the first |owered side, t he

second projecting portion conprises: a capping-side second inclined side
which is bent and forned fromthe center recessed portion; a. capping-side
second r dicsed SpdeSwhivchgi she afis@dl drrsom an upper edge of the inclinedside;
a capping-side second top which is bent ,and formed froman |lappet cj. O f
the a 1 [ a ca.pp fig- S de second. fitting jaw portion which is
bent and formed from an edge gortl e second to a g a ca |ng si de

f X
hooki ng si de Whi'GFPi TG 4BYS Bgﬁsgl?t\%a?% ?rjﬁ?ﬁea{lsljo\ﬁegtggbs of° & §econd
fiieing 130 BELLLOR, s8Pfeq Sqro%%h@s G3PRLAgLs deAi L5 danered glidgof the

fi rstprolectlng portron is i ncline rom perpen W arto appKeach

the cent %er%@@é%@jeerttam skde rapecclisel ¥abiowallhrast oven sinde of the
first lowered side, [0017] Note that; in the roofing nateria

accor di ngakvanyhenpr gégn@wimamnmguﬂa&adhappmgt side second dqitseadnhesi de of
the second projecting portion of the capping-side connector elenent is

sl i ghtl ypireekennednfreom the peependi quicarideg! appridadhothgpeentefinecessed
portion side nore closely toward the | ower side of the second raised, side,
the tip Gﬂtﬁﬁéaécéémpﬁgssm@eah%Qm@HKPQﬂ%ﬁQQﬂCQﬂ@§C§@6oﬁﬂﬁ@engén@oﬁnector

element is folded hack, and heat. insulators are attache o the reverse
si des ofC@ﬁ@lﬁﬁlﬁlSPaF%n?ﬁﬁ??¥n?l%ﬂﬁTttWQ1§§oﬁﬁ?nﬁengﬁl 6%H@EF591§P€nent

and the ap i de_cannect or eI nent which are far | o orn _edges of
the i nopa e e AR Thnr S et e B AR e o LR e

main plate portion, wherein,

the scooping-side connector element comprises: a
scooping-side raised portion which is formed at a position
extended from the roofing material main plate portion; a
scooping-side fitting jaw portion which is formed at a position
extended from the scooping-side raised portion, a scooping-side
inclined outer side which is raised at a position extended from
the fitting jaw portion; a scooping-side top which bulges
approximately horizontally from an upper edge of the inclined
outer side; a scooping-side inclined inner side which is formed

downward from the scooping-side top; and a scooping-side hooking

11



[ 0018] Next, according to the present invention; there is provided a
cleat for conn.ecting and fixing the fitting-type roofing materials,

conpri si ng: a. f.lrst fixjniq portion which is bent and forned

al ong one edge of a rectangular cleat nmain plate portion in a. w dthw se
direction corresponding to -the widthwi se direction of the roofing materi al
main plate portion, and is fitted to the capping-side first. projecting
portion of the capping-side connecter elenment of one of the roofing

mat eri al s; second fixing portion whicti is bent and formed al ong
the other edge in the widthw se direction of the cleat main plate portion,
and on whi ch the scoopi ng-si de connector elenent of the other of the
roofiing materia7s.is_fatten, an I i i.ng- side, second
projectiﬁﬁi%%V?%%%lgffo?ﬁ%Fégﬁh gaiEééggxggﬁﬁggfggxﬁpgﬁen{ 5?§¥ﬁégéﬁ% of
the roofingmateri;ahs i g;fitted; wherein the first fixing portion
and the second fixing portion are approximtely symetric to each other,

and each of thenti rspplhdi sPoFdridbtandtthenseeandotingfirbg portion has:
an inclined side mhic% is formed at a position. extended froma s-ide of

t he cl eatcommenupliate ypostner; iy racsedisdg-deiadich sédoppat sed #hriorh ars upper
edge of the inhdined side; a. hooking side, which is cut and raised froma
center portriren of atives et asdesdde frematheleprh 1dpmectg o lcBriesParidi ng no
a longitudinal direction of the foofingmaterial mai npl atepririw nh,

., - ndbct RFESABTY x 3P @PRaEBHIWAR BS A d Uit 4Rl ' f (<GRP 1819 ~deph Carr&tti on center

portion of the raised side; .a hookin _hgrnf”m@kpq:t%ﬁﬁgrprogggggkbr hape
and buIgé§Q§ﬁﬁﬁ%QP¥§%ﬁﬁhﬁhgdbgaﬁg}?go%<%? thé& “ificldhed 's1 48" rn ?ﬁ%mgeptb
direction, a.1op.whigh ul.ges,approxi fmeehy ;harizont akly,angd: ; Lpward from
an. upper 638% O? tJhe ral seg %I de, anr? a center portion O%ﬁt e top
in the depidn di fecbiramd sapgecessetidewnvard-ccessed portion, the center
recessed portion and the first projecting portion and the second
projecting portion are formed at a position extended from the
capping-side raised portion,
the first projecting portion comprises: a capping-side
first fitting jaw portion which is formed at a position extended
from the capping-side raised portion; a capping-side first top
which bulges approximately horizontally at a position extended
from the first fitting jaw portion; a capping-side first lowered
side which is bent and formed from the edge of the top; and a
capping-side first inclined side which is formed at a lower edge
of the first lowered side,
the second projecting portion comprises: a capping-side
second inclined side which is bent and formed from the center
recessed portion; a capping-side second raised side which is

raised from an upper edge of the inclined side; a capping-side

second top which is bent and formed from an upper edge of the raised

12



[ 00191 Note that, the cleat according to the prosent invention
conprises a flange which is fol ded downward and fornmed. from both edge
portions of the cleat main plate portion in the depth direction to both
edge portions of the inclined sides of the first fixing portion and the
second fixing portion in the depth direction, the hooking holmis forned at
a position extended fromthe flea a, the cleat has a rib which is forned to
have a protrusion shape and to extend fromthe clean nmain plate portion to
the inclined sides of the first fixing portion and the second. fixing
portion, and the cleat includes a fixing- bracket which supports the cleat
mai n plate portion and has a trapezoi dal gate shape. This can provide a

f bl | di h d
Pher e o BB BBl prp e o P ERG LA skl BRI E R S ERE T i ng
type roofejng meigrial QQ 8 i Bkstﬁ’@g%@?ﬁaetégﬂx%doé‘ ngﬁGHBt dd xed

mhere| t e |on

i nterval s, e cappi ng-si Irst projectin “of the

cappi ng- S 16 %nBQ@EOfvhﬁ:l@nP@tchﬂdém%a‘éfk bhewkeaf Fpgn mtefiad sdge fdtted on
the first. fiYAng portion. of the cleat, the scooping -side connector

el ement afhed Becohheriatihbejawl eaanibd heareappi nu-si de second proj ecting
portion of the

the capping-side first lowered side of the first projecting
portion is slightly inclined from perpendicular to approach the
center recessed portion side more closely toward a lower side of
the first lowered side.

[0017]

Note that, in the roofing material according to the present
invention, the capping-side second raised side of the second
projecting portion of the capping-side connector element is
slightly inclined from the perpendicular to approach the center
recessed portion side more closely toward the lower side of the
second raised side, the tip of the scooping-side hooking side of
the scooping-side connector element is folded back, and heat
insulators are attached to the reverse sides of the main plate
portion, and the scooping-side connector element and the
capping-side connector element which are formed along both edges
of the main plate portion. This can provide a preferable
solution.

[0018]
Next, according to the present invention, there is provided

a cleat for connecting and fixing the fitting-type roofing

materials, comprising:

13



cappi ng-si de connector elenent of the one of the roofing materialsis fitted
on the scoopi ng-side connector elenent to subsequently joi.n fitting-type
roofing- nmaterials next to each other in order to forma roof. [0021]

Note that, in the fitting-type roofing structure according to the present
invention, a gap is provided between the edge of the top of the first
fixing portion of the cleat and the capping-side first | owered side of the
capping-side fir projecting portion of the capping-side connector el enent
of the roofing material, and the joint portion between the scoopi ng-side
inclined inner side and the scoopi ng-side hooking side of the scooping side
connector elenent of the roofing material is abutted on the inclined side

of the second fixing portion of the cleat.. This can _ provid referabl e
sol ution, AdvaRt AbEST O 1S PROGHERON' 10022 Pont and] (oves sdishone

| nvent i o4y e} 209RLS hhg) 2boYe: BN aNed M Uekliien LheaCRRALAGsSLde TiTs

| ower ed si the. Irst projecting portion in the capping .side connector
el ement ofi the ibint ddNGdpdRI ROt b NG MRt @fthdl sd 8iskbghbhw A Aekined fypom t he

per pendi cul ar t oapproacht he centerrecesseci porti onnorecl osely toward. the
kower si detefrithembiinsplionesed isirde anthusatfconsdriuction afpdihe-side
fitting-type roofing materials; when fitted

first projecting portion of the capping-side connector element

of one of the roofing materials;

a second fixing portion which is bent and formed along the
other edge in the widthwise direction of the cleat main plate
portion, and on which the scooping-side connector element of the
other of the roofing materials is fitted, and further on which
the capping-side second projecting portion of the capping-side
connector element of the one of the roofing materials is fitted;

wherein the first fixing portion and the second fixing
portion are approximately symmetric to each other, and each of
the first fixing portion and the second fixing portion has: an
inclined side which is formed at a position extended from a side
of the cleat main plate portion; a raised side which is raised
from an upper edge of the inclined side; a hooking side which is
cut and raised from a center portion of the inclined side in a
depth direction corresponding to a longitudinal direction of the
roofingmaterial mainplate portion, andbulges obliquely downward
and outward from the depth direction center portion of the raised
side; a hooking horn which has a projection shape and bulges

outward from an edge portion of the inclined side in the depth

direction; a top which bulges approximately horizontally and

14



to the first fixing portion of the cleat, the edge of the top of the first
fixing portion does not slidi gay contact to the reverse surfacethe
capping-side first lowered side of the first projecportion. Accordingly,
the reverse side of the fitting-type roofing material is not scratched, and
the heat insulator extensively provided on the reverse side is not peel ed.

[ 0023] then in the present invention, the first fixing portion
and the second fixing portion of the cleat are approximately symretric to
each other, and each of the first fi the second fixing portion includes a
hooki ng side which has a short depth and a hooki ng horn which has a

proj ection shape. The hooking side is cut and raised fromthe depth

direction.cen&grrportkon of thﬁ |ng%itq9 %£q§a si%ﬁ i% formed at a position
ext ended FF&har ‘6dgé "ot PPRE &8t “hai' i plate portion " The hooking si de

bul ges parti al Ly .aht Lqusly. downwerd, and,outvard Leaiyt hergenten pertion of

the whole raised s i e depth i on. The hooki ng horn bul ges

out war d fromdeish edgespartions of the inclined side the depth direction.
Thus, in a construction of the fitting-type roofing materi.a is, the f
itting jaw@ariti on of the scooping-side connector elenent and the fitting
jaw portion of the first projecting portion of the cappi ng-side connector
el ement of ; _1X¥ofer obfti nhh¢ natert s carmalingoked tanderfreseed toveheihooki ng-

side which , , ,
comprises a flange which is folded downward and formed from both

edge portions of the cleat main plate portion in the depth
direction to both edge portions of the inclined sides of the first
fixing portion and the second fixing portion in the depth direction,
the hooking horn is formed at a position extended from the flange,
the cleat has a rib which is formed to have a protrusion shape
and to extend from the cleat main plate portion to the inclined
sides of the first fixing portion and the second fixing portion,
and the cleat includes a fixing bracket which supports the cleat
main plate portion and has a trapezoidal gate shape. This can
provide a preferable solution.
[0020]

Next, according to the present invention, there is provided
a fitting-type roofing structure including the fitting-type
roofing material and the cleats which are fixed on a beam at fixed
intervals,

wherein the capping-side first projecting portion of the
capping-side connector element of one of the roofing materials
is fitted on the first fixing portion of the cleat,

the scooping-side connector element of the other of the
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has a short depth and the hooki ng horn which has a projection shape Thus,
the fitting 'Jaw portion of the scoopi ng-side connector elenent of the
roofing- material i.s not easily disengaged fromthe cleat. Furthernore,
the center portion of the top in the depth direction is recessed downwar d.
The op bul ges approximately horizontally and inward fromthe upper edge of
the raised side which is raised fromthe upper edge of the inclined side_
Thus, the top of the first projecting portion of the capping-side connector
el enent: and the top of the scoopi ng-side connector el enent of the roofing
material are hooked and fitted to only both depth direction edge portions
of the top. Thus, conbined with the fitting jaw portion of the roofing
material which is hooked and fitted to_the hookij side ha vin hort
Gopt . e AHEShEBRERE HorT HVERG. 8 pre] SAUTON REDBS BREh TR Padt

i nsul at or_-i_s .ex siyel id I i.de - o] ug
naterialfﬂf%g’a%§§ Fﬁgm%?§é9¥%e§ﬂ%%3$%g§§%g%%ﬂggfaggapg Ségﬁdégt%hgnd

hooki ng harp ihavisngea QIR OnesdiaPgraif absbirathoRobhenheattdmsulator is
narrow. Thus, the contact pressure applied to the heat insulator fromthem

beconmes hisghjtasd drheyeeasidpidi-gGiidat oot hec heate lieasulat orsubAcenieditngl y, the
fitting condition between the na; mater] 1 and the cleat is not easily

af f ect ed jyint ietheay-tyselatorincandtehéaheightt Weeeechhetcéeatn iogrdea be set
can be mai ntai ned constant regardl ess of the presence or absence of the
heat i nsdlcatier™ pog2ot- Further, in the present invention, the
scooping-sigg hooki ng side is fol ded back outward. This can prevent

rai nwat ert % ﬂ1s|ight|y penetrating fromthe scooping-side fitting jaw

portion, or prgyent,dew 98”&%”%%%99?%88%0%%219?%% 86 AL NG hever se

. O
side of a cappi ng-side 'second projéectin remdropping into the

room si d%o the presgﬁ"f tihﬁ}'entii'@)nt,hg 6’5 Sfé"tprid‘\lf\i%@ii Qeth&% @ﬁ@aéddé"%lfUdes a
flange which is folded downward. and formed from both edge portions of the

cl eat maigheplabe oporheoni kot t hex deptibi rectdforneo cheth edgetperti ons of
the inclined sides of the first fixing portion and the second. fixing
portion icqapchecdeptih direct Lonerandsalsomhahea aapdp inki-chdes fiosmed to have
a groove shape and to extend fromthe cleat main plate portion to the

i ncl i ned Kicdestéhat hertiestoff itkiengapor iy ohl S ARe cSeEondeReERT iy pdret i on.

Thus, even though a downward pressure is applied to fit. the roof .
" 714uLendCOitiRE W?Eﬁrrfgﬂpaﬁ?g Eelnett é’éjéitll?nfkb?‘ifé‘?fn EGPtHS O e, € ¢l eat

can be pr.odyced whil e keepin he nun-doer_ of .nan-hour.s and the_cost |ow,
Bl ef DoSSYiiation BFSFhe. O At nger oozap e o1 g Rel B o5 & 1285 ) “ar e
schemat i G, 'ﬁg@g%x A3grans far Yt g CANEN I‘E?é‘@z%riéi 55N IRy
roofing structures, respectively. I's a schemati ¢ explanatory di agram for
Showi Ng @n the inclined side of the second fixing portion of the cleat.

This can provide a preferable solution.

Advantages of the Invention
[0022]

In the present invention which adopts the above-mentioned
structure, the capping-side first lowered side of the first
projecting portion in the capping-side connector element of the
fitting-type roofing material is slightly inclined from the

perpendicular to approach the center recessed portionmore closely
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fitting- Jype roofing material according to an enbodi ment of the present

i nventi on. Fig, 3 is a perspective view for showwng a fitting-type
roofing structure according to an enbodi nent of the present invention.

Fig. 4 is a schematic explanatory diagramfor showing the fitting-type
roofing structure according to the above-nenti oned enbodi nent.

Figs. 5 (a) , 5 (b) and .5(c) are an elevation view, a side view, and a

pl an view for showi ng a cleat according to an enbodi nent of the present

i nvention. Figs. 6 (a) and 6 (b) are cross-sectional views taken
along line A-A and line B-B of Fig. 5 (c) showing the cleat according to
t he above-nenti oned enbodi nent, respectively. Fig. 7 is a

perspective view for showing th | ea.t according, to the_ above:nentioned
erodirmnﬁqward?the lﬁwﬁg.ség?a?g,g?%)f%ﬁﬁ ?ﬂff%%rglggheﬁgg?%’e&%l%natory

diagrans dafsshowing 8: CaNS'URLLANIELNAL Al d BebELLL BT dy0e #0afdNng

structure according to the above-rmnentione eﬁbo I ment. Enbodi nents Or

Car:g Qutto h@el Fir¥€NtidiOfy portion of the cleat, the edge of the top of
the first fixing portion does not slidingly contact to the reverse
surface of the capping-side first lowered side of the first
projecting portion. Accordingly, the reverse side of the
fitting-type roofing material is not scratched, and the heat
insulator extensively provided on the reverse side is not peeled.
[0023]

Further, in the present invention, the first fixing portion
and the second fixing portion of the cleat are approximately
symmetric to each other, and each of the first fixing portion and
the second fixing portion includes a hooking side which has a short
depth and a hooking horn which has a projection shape. The hooking
side is cut and raised from the depth direction center portion
of the inclined side which is formed at a position extended from
an edge of the cleat main plate portion. The hooking side bulges
partially obliquely downward and outward from the center portion
of the whole raised side in the depth direction. The hooking horn
bulges outward from both edge portions of the inclined side in
the depth direction. Thus, in a construction of the fitting-type
roofing materials, the fitting jaw portion of the scooping-side
connector element and the fitting jaw portion of the first
projecting portion of the capping-side connector element of the

roofing material are hooked and fitted to the hooking side which

17



[002.6-1 The enbodi nents of the present invention will he described
below in detail based on the drawings. A roofing material 1 ac-cordi ngan
enbodi ment of the present invention is constituted of a nmetal plate and

i ncl udes a scoopi ng-side connector elenent 2 and a cappi ng-si de connect or

el aent 3 as shown in Fig.2. The scoopi ng-si de connector elenent 2 and the
cappi ng-si de connector elenent 3 are fornmed into a recessed shape and a
proj ecting shape al ong both side edge portions in the w dthw se direction
of the roofing material 1, respectively. The cappi ng-si de connector el enent
3 has two projecting portions 5 and 6. The projecting portions 5 and 6 are
coupl ed to each other through a cappi ng-side center recessed portion 4

SCoopi ng B “CORFGHELT B LABRC D 0r S Fobr RGE ReCet PAP- 1oF LR YPRE on a

scoopi ng- a roofing mater

cleat 31 @according fHQtﬁ‘H%egﬁgdﬂ%é’%?forPfoﬁ e preseptideschbeedankKbbupther, The

two projecting portions t he cappi ng-si de connector elenment 3 of
anot her r0Qhichg FRtENd aboidg aftettiad 0f nihee £ 8y 3L eandgher seeaping- si de
connector elenent 2. In this manner, the roofing naterials 1 are
subsequentllept].oi hedtiormach athherehnetheomt dirhwifsehdi teptimonHorrKdepth
constructing roofing by a boltiess construction nethod as shown in Fig 3.
Not e t hatditiestrioof ingraacesedl dbiengdeht 3neahdrt helgodfipmgretiuctare of the

present enbodi nent are expl ained mai nly based on a cross-sectional shape of
t he roofﬁﬁﬁjﬁﬁp@@ﬂéy gnd inward from the upper edge of the raised side

which is raised from the upper edge of the inclined side. Thus,
the top of the first projecting portion of the capping-side
connector element and the top of the scooping-side connector
element of the roofing material are hooked and fitted to only both
depth direction edge portions of the top. Thus, combined with
the fitting jaw portion of the roofing material which is hooked
and fitted to the hooking side having a short depth, and the hooking
horn having a projection shape, when the heat insulator is
extensively provided on the reverse side of the roofing material,
the area in which the hooking side having a short depth and the
hooking horn having a projection shape are abutted on the heat
insulator is narrow. Thus, the contact pressure applied to the
heat insulator from them becomes high, and they easily dig into
the heat insulator. Accordingly, the fitting condition between
the roofing material and the cleat is not easily affected by the
heat insulator, and the height where the cleat i1s to be set can
be maintained constant regardless of the presence or absence of
the heat insulator.

[0024]
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[ 0027] First, the scooping-side connector elenent 2 is forned, along
one edge of a. roofing mai-erli3] nmait plate portion 7. The scocpino-s
deconnector elenment 2 is a. portion provided at a position extended froma
scoopi ng--side raised portion 8 which H bent outward and forned at a
position extended fromthe roofing material main plate portion 7 and is
raised. obliquely in, the upward direction. The structure of the
scoopi ng- si de connect or el enent conprises a scooping-side fitting | aw
portion 9, a scooping-side top 10, a scooping-side inclined inner side 11,
and a scoopi ng--si de side 12. The scooping-side fitting | aw
portion 9 conprises a projeg portion which bulges toward the roofing mate

Ed [ | at ion. 7 side at th iti d th
T e POFLLRD, o S o, B0 Sheen L DSEt, T L e

scoopi ng- si de scoopi ng-'st de

appr oxi MY ABOL SONALLY 188 hRUL WRLAaEaOM IS exheldl AghURREk £44e of the

fitting jaw portion e scoopi ng-side inclined inner side 11 is bent

obl i quel ¥ dowawagdtt 0 bhge PBA N MY atersitde fdmsting-edge ef tthegt 99w10. The
scoopi ng- si de hooking side 12 is bent and forned to open outward at the
posi ti on pextendedof parvthe dewckbnaednsanesn siade rldhi depenetrhe etsi pn athet he
scoopi ng-side hooking side 1.2 is folded back outward to reinforce the
scoopi ngrsivée skogkilrgosi decapping-side sAgansemrojketangl eootirhefrom
scoopi ng- si de hooking side 12 fol ded back: outward is preferably within a
range of SPPENg51iRROCHNAS| HePAtFHIE of the prevention of a slight

trati f i t f th ing-side fitti I i 9,
(rop of dew CORBNEAE! of vt o WASH QOHETRES: ofi'the Tayer S erte B a

CaPP, % S8 AR T LRS5O0 HEcRORFLdSe DFRS I e
of the cleat main plate portion in the depth direction to both
edge portions of the inclined sides of the first fixing portion
and the second fixing portion in the depth direction, and also
has a rib which is formed to have a groove shape and to extend
from the cleat main plate portion to the inclined sides of the
first fixing portion and the second fixing portion. Thus, even
though a downward pressure is applied to fit the roofingmaterials,
the fixing parts are not easily folded. Furthermore, the cleat

can be produced while keeping the number of man-hours and the cost

low.

Brief Description of the Drawings
[0025]

Figs. 1(a) and 1(b) are schematic explanatory diagrams for
showing conventional fitting-type roofing structures,
respectively.

Fig. 2 is a schematic explanatory diagram for showing a
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scoopi e hooking side 12 is discharged to the edge crl the eaves due to the
roof inclination- 10028] On the other hand, the cappi ng-side
connector elenent 31:1las a cappi ng-side center recessed. portion 4. and two
fitting projecting portions. The cappi ng-side connector elenent 3 is forned
al ong the other edge of the roofing material main plate portion. 7. The
cappi ng-si de center recessed portion 4 and the two projecting portions are
formed at a. position extended froma capping-side raised. portion. 13, The
cappi ng-side raised portion 13 is bent outward and forned at a position
extended fromthe roofing material main plate portion 7, and is

rai sed.obliquely in the upward direction. The two projecting portions
conpri se appi ng--side_first projectin orti.on . cappi ng-.si de
second prdf%&gﬁﬁ§988rf?%ﬁﬁ?ﬁ\ﬂ%ﬁﬁ%%agtagcgﬁg 0 Hxéﬁgegﬂg?gf%%ggéﬁ%ﬁ:éiside
center rzﬁ%%%%q.igggégigﬁ_4 and sandwi ch the cappi ng-side center recessed
portion 4. irst, the above-nentioned first projecting portion 5
conprises a cappingssigea fidsipddditica ieawsper khenid4, aari £ shgcapphng- si de
top 15, a capping-side first lowered side 16, and a cappingfirst inclined
side 17, rtheicagppithgesiude ftcstding timgr ambporitican b4 torppirsesna
preportion which is side. The first capping-side top 15 bul ges

appr oxi metreleyrthoni-zont al |y and outward from a position extended fromthe

first fitting -lam;goytion 14. The capping-side first |lowered. side 16 is
bent and for nedldowhwer & ﬁ?BﬁWﬁhéOf%}@&%@%@%ﬂﬂ?Sﬁaﬁff%eﬂm&%ﬁchﬁme
cappi ng-si.de first inclined side 17 is fornmed obliguel B :
donnnar dater PR BT GH e b Rer CEGUE T THETTIT 2F FOReT e T MEs, ¢ he
cappi ng-side first |owered side 16 is slightly inclined fromthe

per pendi cul'ar "'t o approach the cappi ng-side center recessed portion 4 side

nore closely tevwged 4he | owey a%@(cgfak@%nféré&a&pd@wgw,sei deqd 6 dif, the
inclination angle of the capping-side first |owered, side 16 fromthe

per pendi culdae bsahatgewi fosaewlegr eeclehe hbebitahd oo angleandmBingendt ttl e
i nfluence on the rotation of the scooping-side inclined inner side 11.
Thus, thefi ntki patsentanglenofonhe cappi ng-side first | owered side 16 from
t he perpendicular is Preferabl fromthe perpendi cular to about 10c for
construction. Algangelahere PHE) hedt GaPsai-dest icgenor lewf baksealll9fdser ves
as a guide for the inclination._angle. 100307
g line A-A and line B-B of §¥%. 5(c) showing the cleat according
to the above-mentioned embodiment, respectively.
Fig. 7 is a perspective view for showing the cleat according
to the above-mentioned embodiment.
Figs. 8(a), 8(b) and 8(c) are schematic explanatory diagrams
for showing a construction method of the fitting-type roofing

structure according to the above-mentioned embodiment.

Embodiments for Carrying Out the Invention
[0026]

The embodiments of the present invention will be described
below in detail based on the drawings. A roofing material 1

according to an embodiment of the present invention is constituted
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The second projecting portion 6 is coupled to the first projecting portion
3 through the capping-side center recessed portion 4, and has a
cross-sectortal shape exhibiting a recessed portion as a :hole. The

cappi ng-si de center recessed portion 4 is placed at a position extended
fromthe capping-side first inclined side 17, and bul ges approxi mately

hori zontal | y and outward- The second projecting portion 6 conprises a

cappi ng-si de second inclined side 18, a cappi ng-side second raised side 19,
a cappi ng-si de second top 20, a capping-side second fitting jaw portion 21,
and a cappi ng-si de hooki ng side 22. The cappi ha-side second incl'e 18 is
formed outward and obliquely upward fromthe cappi ng-side center recessed

ti 4 of th i.ng-sid t I t 3. Th -si d d
Fai sed sitle 16 T8 it e ot t A tpper C6ige BF THE THRITned §I 08 TE. The

cappi ng-sj sec t ops..ben r t r.ed of t

ng-, i de ?%ggﬁdgﬁgggéégpgﬁ g %8?9%%%8égﬁgg%n§ggr%%f%ate ;ﬁhgggiéhtgﬁr§ and
outward. sHeGapPisngest e sacand: bhbhi rzgaham@eap?!ﬂnglsiée fosmrd: qnd

bul ges outward and downward fromthe free edge portion of the second top

20. The cAappicng- side heektag side 22c-dssddldagehack aopt was et ang sherpyred from
the | ower edge of the fitting jaw portion 21. Here the cappi ng-si de second
ra.Lsed sildeglb®thsssdie ghitdey pomthipnedifiridm twhetperipendicataron oofappreoach
the center recessed portion 4 side nore closely toward the |ower side of

t he secor®afdingedasedéaiol, Theskappl WRILSI déNSeEORERET SEHC sFeRNADEPF ays a
role as a wall tqo stop the rotation of the scgoghgg-sid i nclined inner

side 11. SACCEPdi nglys the PP Talt’ith PHrigio® %o Eappl Hy &G d
rai sed side. 19 fromt er pendi.cul ar i_s,preferabl | 1_.as_passible. A
range of ptanetlé)rrllé’l % a\%c;;ge%%gogg%gﬁn%q St g %&%ﬂ?ﬁ%@%ﬁ?&?% issld}ngaged

e s B 8 R M R R R T B

| roofing materials 1, the scooping-side connector element 2 of a
roofing material 1 is fitted on a cleat 31 according to an
embodiment of the present invention described below, and further,
the two projecting portions 5 and 6 of the capping-side connector
element 3 of another roofing material 1 are fitted on the cleat
31 and the scooping-side connector element 2. In this manner,
the roofing materials 1 are subsequently joined to each other in
the widthwise direction for constructing roofing by a boltless
construction method as shown in Fig. 3. Note that the roofing
material 1, the cleat 31 and the roofing structure of the present
embodiment are explained mainly based on a cross—-sectional shape
of the roofing material 1.
[0027]

First, the scooping-side connector element 2 is formed along

one edge of a roofing material main plate portion 7. The

scooping-side connector element 2 is a portion provided at a
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Note that, in the present errbodi nent, a scooping-side inclined outer side
74 is formed at the upper portion extended fromthe scooping-side fitting
jaw portion 9. The scooping--side inclined outer side 74 is raised outward
and obliquely upward, and the upper edge of the inclined outer side 74 is
connected with a. scooping- s:,.cie top 10. Further, in the present

enbodi nent, each of the scooping-side raised portion 8 and the cappi ng-si de
rai sed portion 13 is provided with at | east one bent portion. For exanple,.
| arge bent portions can be provided near the center portions of the raised
portions 8 and 13. As shown. in Fig. 2, rei.nforcinc ribs conpr:i.FE .hg
bent portions 70, 71, 72, and 73 can be provided. Thus, the rigidity of the

roofing materi,al 1 increased by this effectivel revent.s a_nai se of the
bl ate White Gafer SFEEIIFRn el FIoRD B anES ANte ComTacts AUl 19" Rt

expansion._ [.003 urther, in the .pre odj t
insulatopﬁqt gg%g?fgéﬂgﬁi%ﬁnFﬁgaFe%g¥§%§§g)e%ﬁg%ng e ?%%??ﬁ&eﬁﬁggﬁfl mai n
plate portiQn;z) i ?QQQQ'p’EB&t%ﬁ@ cRAnect or s &4 %@s@@t;uglg% the £ARRINY- si de
connector elenent 3. The scoopi ng-si de connector elenment 2 and the

cappi ng- siide €QBRect Bie eiteeRujrcas e therdmsbal ong et Bordgeso vie itdar o0t i ng
material main plate portion 7. The heat insulator h is attached, for

exanpl e, ot ni 2o ange doiom-tsheesiCidopimgi sv ge riidoki hgasi de i o-e itdee

cappi ng-si de second inclined side 18. Note that attaching the heat

i nsul at ortap 1 e peasey inge siheaincliimsg mionséfietiHe WdRITRPIRIGTALIel and
prevents solar radiation heat. This can contribute to inproved i ndoor

envi r onmEMCkaRd Safedléner'dit TR StARs Teah1 PP eV@tit PokW Yondensat i on
and noi se, [0033 . The fitting-type roofin erials 1 accarding to
the brescil=anomi ReREOLEMpr TSIy LB AB3oe. RRhePanea ot it atanat

ove-nenti one ructure are

const r ucted. by engagh ng L:he Seopphng oide ¢ONIRELOL:ehereak:2,and dhs,

cappi ng-si de connecto nt 3 with the cleat 31 according to an

enbodi nent, OfscbbeipHesent LAavesd it lhe SCoepkngcobdin§ofn@st v e1d enent .
2 and the cappircv-aide connector elenment 3 are forned in the |ongitudinal
di rect i omu(ldept dpht ¢ettd ofl)y abrbhevhtedge gper bionsroff ndmet hoafAatrgrdimteri al s
1 and have streak shapes. The cleats 31 are fixedand, supported,

respect i veasy, chgapbdr ahet §iofifd xiag dracket £ f Bhechcpeprfixedidn a roof
beamb with bolts or weld at fixed intervals. Thus, a roofing material 1
and the dtlerneeofiiRy Faterilal s Pepexab tigivedchdovt herd &Pejoraed Ris teach

o hr_one 2L gL anather 4 M ALy oo dLreetion Latgaloflr5tig) an
that, aslﬁhqgnbgﬂtlgﬁ ébrﬁg 19!%)%n3%u%%§98d599 ion extend

| .
thgabo-ve-nentlonedgn%odlneﬁf i srenovaoly asteneé%g %?&}%IXIHQ raéf%p f
whi ch has,aqf rapezgi-dal.gat gnshapgie for. examel ecnwi thpbgktsnand nuts in the

exanpl e shown in the drawi ng. The cl eat
scooping-side hooking side 12 is folded back cutward to reinforce
the scooping-side hooking side 12.

Further, the angle of the scooping-side hooking side 12
folded back outward is preferably within a range of 15 to 45° in
consideration of the prevention of a slight penetration of
rainwater from the scooping-side fitting jaw portion 9, or a drop
of dew condensation water which generates on the reverse side of

a capping-side second projecting portion 6 into the room side.

Note that the water trapped at the fold back portion of the
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31 includes a first fixing portion 32 and a second fixing portion
33atpositions in relative to the scoopi ng-side connector el enent (See

Fi g. and the cappi ng-si de connector elenent 4 of the roofing material 1 (See
Fig. . The first fixing portion 32 and the second fixing portion 33 are
projected outward from both w dt hwi se edge portions of the main plate 34 in
relative to the above-nentioned fitting j.Sws 0 14, and 21. [0035]

To formthe t ing-type roofing structure according to an. enbodi ment cf the
present invention, the first projecting portion 5 (See Fig.') of the

cappi ng-si de connector elenment 3 of a roofing material 1 is connected to
the first fixing portion 32 of the above-nentioned cleat 31. The second

fix-, portlon 33 of the cleat 31. ar overl t t he
scoopi ng-SiPR& “e8niedt or O st ehehit D Psés B lgcﬁ ¥6£$'¢ﬂe S%he rgg%&%b
”Bter'a|e%v%%ddhgegéggﬁgdr8691fﬁ%iiﬁbﬂ%ﬁﬂ” on 5 of the capping-side

connect or el enent he previous roofing material 1 which caps the
connect orppglgnent 2. Thus, the fitting structure of the roofing materials
is constructed. [00361

On the other hand, the capping-side connector element 3 has
a capping-side center recessed portion 4 and two fitting
projecting portions. The capping-side connector element 3 is
formed along the other edge of the roofing material main plate
portion 7. The capping-side center recessed portion 4 and the
two projecting portions are formed at a position extended from
a capping-side raised portion 13. The capping-side raised
portion 13 is bent outward and formed at a position extended from
the roofing material main plate portion 7, and is raised obliquely
in the upward direction. The two projecting portions comprise
a capping-side first projecting portion 5 and a capping-side
second projecting portion 6 which are on both sides of the
capping-side center recessed portion 4 and sandwich the
capping-side center recessed portion 4.

[0029]

First, the above-mentioned first projecting portion 5
comprises a capping-side first fitting jaw portion 14, a first
capping-side top 15, a capping-side first lowered side 16, and
a capping-side first inclined side 17. The capping-side first
fitting jaw portion 14 comprises a projecting portion which is
placed at a position extended from the capping-side raised portion

13, and bulges toward the roofing material main plate portion 7
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The fitting-type roofing structure according to the enbodi nent which uses
the cleat 31 shown in Fig. 4w il he described below. The cleat 31 is
produced by pressing a netal plate. As shown in detail in Figs. 5to 7, the
cleat 31 has the first: fixing portion 32 and the second fixing portion '
t'nicn are bent and edges of the cleat main plate 34. Here, the first
fixing portion 32 and the second fixing portion 33 are approximtely
symmetric to each other and each of them has an approxi mate inverse
L-shape. The first fixing portion 32 and the second fixing portion 33 have
bracket inclined sides 50 and 51, raised sides 52 and 53, hooking sides 54,
and. 55, and tops 56 and 57, respectively, Each of the bracket inclined

sides 50 and 51 jis formed to bul ge obliquelLy, outward.fromthe edge of the
cl eat rmﬂ%%%%'atgh%4£lﬁ%% ?%ﬁ%ﬁQ?é%ﬁ?&stgg g%dbgggg?ea?%f%%ﬁm?%%g¥d and
upward fr - r £t r bpgldned sl 0 - The
hooki ng gﬁ%&%@@EHgﬁ %ﬁggﬁgwgﬁg gﬁgPE€§§§%5£?§5%1théﬁ%gg?gg-gggg?%%glof t he
i nclined ssitdg$ 5502 angh Bdi b 1whe deptdyndiinactdion Fardireshépsqosidoganal to
t he paper surface insponding to the longitudinalL direction of the main

pl at e poritd ban? afd tthemedodomgvarattebmathd ,f dewl gégehldmuielry odovmerah and
outward fromthe center portions of the raised sides 52 and 55Th the
above- menti-on€de deptirdisectei 6hr s anddidvedcendext tusveoshapesl itive Ivops 56
and 57 bul ge approxi mately horizontally and inward fromthe upper edges of
the rai sélP"&ivdes T gHEVE3I TTRE Eeht erep&tdcons tof thet bpyesedandess7 in

t he above-nentjoned depth direction are recessed_ do r Note th t he
i nwar d- r&,n ?&?@PH%(‘JFSEH& J_rosrt E‘ﬁgeﬁesﬁl e 96 is \é\ﬂ_ﬂ\ll\ghgly 11'10%_J_neadt

from the perpendicular to approach the capping-side center
recessed portion 4 side more closely toward the lower side of the
first lowered side 16. If the inclination angle of the
capping-side first lowered side 16 from the perpendicular is large
in some degree, the inclination angle has a little influence on
the rotation of the scooping-side inclined inner side 11. Thus,
the inclination angle of the capping-side first lowered side 16
from the perpendicular is preferably from the perpendicular to
about 10° for construction. A range where the heat insulator is
not cut basically serves as a guide for the inclination angle.
[0030]

The second projecting portion 6 is coupled to the first
projecting portion 5 through the capping-side center recessed
portion 4, and has a cross—sectional shape exhibiting a recessed
portion as a whole. The capping-side center recessed portion 4
is placed at a position extended from the capping-side first
inclined side 17, and bulges approximately horizontally and

outward. The second projecting portion 6 comprises a
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fixing portion 32 of the cleat 31 is shorter than the top 37 of the first
fixing portion 32 of the cleat 31 shov..fl in Fig, 1(a), [0037L

Ftri- her, the cleat 31 includes inward flanges 58 and 59, and a. downward
flange $1. The inward fl anges 58 and 59 are bent and fornmed from bot h edges
of the raised sides 52 and 53 in the above-nentioned depth direction. The
downward flange 61 is bent and formed from both edges of the cleat main
plate portion 34 in the above-nentioned depth directim toward both edges
of the inclined sides 50 and 51 of the first fixing portion 32 and the
second fl xing portion 33 in the above-nentioned depth direction. Hooking
horns 62 and 63 are fornmed at a position extended fromthe downward fl ange
61. The hooki. orns. 62 and 63. bot t he

"ol | ned Sriree b0 iR or i Che e otas et St Renti et ectngr By nave
proj ectionghapes, L9038} g-side sdd¥ond iy M,OJae%tabgsqng%aa@nséceﬁdt he
cappi ng-si de connector elenent 3 (See Fig .1) of aroofing mterial 1 (See
Fig. |) isdditibedappdhedd pst dhxiangappihioni 32 mfoltifey eli@at231. 1w t her,
t he scoopi ng-si de connector elenment 2 of the other roofing. material 1 is
fitted omnadpengecand texbng jpoctimed 33ideand dlssdotrivedsecondrpr epéct i ng
portion 6 (See Fig. 1) of the ca.pping-side connector elenment 3 of the

pr evi ous Addfiueg ynapeprdl fron stHq e 1oa -cheéeseedhelr f15G9RF Pbidrdn o83 whi l e

t he second pro%QCting_portion 6 caps the connector element 2 (See Fig forns
the fitti‘h@IsthPuCEPBLBISALIR FAPHFIGCH. ST 0o N Fret &P 9FS 2iCk e
supported from bel ow, by .bracket t.ops 56 and 57 at the u edges of, the
clont | 31 A L 1 BLAG T FoT CIegna g LS. CoikF S10610 RE° oetanrig. si de

connect of, gleqpnt 2,20 bh 8- canpi 0 le (0B ofortl ERBNEo b lehie

rooting materials 1 are _ on hooki'ng side", 54 and 55 an
hooki ng horns$i 62 rardgb3or THhS &dpdd g fd s dhenoehiirgdmateei abs hnko

effectively prevent, through the cleat 31, rainwater from penetrating.

r0039] ©bulges approximately horizontally and outward. The capping-side
second fitting jaw portion 21 is formed and bulges outward and
downward from the free edge portion of the second top 20. The
capping-side hooking side 22 is folded back outward and formed
from the lower edge of the fitting jaw portion 21. Here, the
capping-side second raised side 19 is slightly inclined from the
perpendicular to approach the center recessed portion 4 side more
closely toward the lower side of the second raised side 19. The
capping-side second raised side 19 plays a role as a wall to stop
the rotation of the scooping-side inclined inner side 11.
Accordingly, the inclination angle of the capping-side second
raised side 19 from the perpendicular is preferably as small as
possible. A range of the angle where the capping-side second
raised side 19 is engaged into the scooping-side inclined inner

side 11 basically serves as a guide. The angle is preferably from

the perpendicular to about 10° for construction.
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Note that, at the cleat 31 shown in Fig. 4, the joisit:lportion between the

scoopi ng-side inclined inner side 11 and the scooping- i a hoo_ing side 12
of the scoopi ng-side connector elenent 2 (See Fig. 1) of the roofing
material | ;See Fig. 1) is abutted on the inclined side 51 of the second

fixing portion 33, The abutnment prevents the downward rotation of. the
scoop trig-side connector elenent 2 of the rooting material 1 when the
pressure is applied to the roofing material main plate portion 7 of the
;material 1 from below and the pressure lifts the roofing material main

pl ate portion 7. 0040] Further, as described above, the inward

fl anges 58 and 59 are bent nd fornmed on both edges of the raised sides 52
and 53 iqxﬂgﬁ_above-nentioned depth direction at the cleat 31. The downward
flange 611 Bent and thrilled from both edges of the cleat main plate

portion 34 1n Lfe.abhye; MENtLpned Aeath itahlaR e BoLh edges; gL the

i nclined sides first fixing portion 32 a he second

fix: H gpartdiandd botcthesabover nentdoned depthedigest it and fauwnddds 60
are formed into a protrusion shape and are extended fromthe cleat main

pl at e porfricantB4 davddieg-Rckienedcsites aflpandi &l %af The ddasti fg-ding
portion. 32 and the second fixing portion 33. The flanges 58, 59, and 61,
and ri bs i8¢ lieienf ontert hede| vati Braanddcantpeedemtd tdel fdussty fuprangl,porti on
32 and. the second. fixingfportLon 33 frombeing fol ded by the pressure
when t he GoFiagorarerias £11tae 6 NEdrinect @dt¢o Stihié ¢f eat FarRpekcd tHE | anges
58, 59, and 61,,and ribs 60 can_be forned pr essi late so that the
cleat.’ 37 SHROBETD DU SAOWHI 1 o FREEPRRG Theb RIS 0r RS HBEPL 7T ¢ he
cost. | ow D 0, i L gs. 4 00f terial 1
(See_Fig%higggg%%¥ﬁ?ﬁ8 f&é?ﬁéhﬁ¥%%Eﬁ{géﬁﬁéh?ﬁgﬂ?“igaé_gsﬁqg a§15ﬁ2¥§£
fitting pQiteehi NMY: PUAIARR 0% 1 t N@TBIs tt Bee behstpaiLet | BgrRArtHAR 5 (See

Fi g. 1) andt hesecondproj ectingportion.6 (SeeFig.1) through the center reces.
sed portilengé BenthsocapM NG9 de EpoMEEd®@Mmear the center portions of

the raised portions 8 and 13. As shown in Fig. 2, reinforcing

ribs comprising bent portions 70, 71, 72, and 73 can be provided.

Thus, the rigidity of the roofing material 1 increased by this

effectively prevents a noise of the plate which generates when

the plate expands and contracts due to heat expansion.

[0032]

Further, in the present embodiment, a heat insulator h is
attached on the reverse sides of the roofing material main plate
portion 7, the scooping-side connector element 2 and the
capping-side connector element 3. The scooping-side connector
element 2 and the capping-side connector element 3 are formed along
both edges of the roofing material main plate portion 7. The heat
insulator h is attached, for example, within a range from the

scooping-side hooking side 12 to the capping-side second inclined

side 18. Note that attaching the heat insulator h increases the
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element 3 'See Fig.1) cf the roofing material 1. The first projecting
portion 5 firmy fits the roofing material 1 to the cleat 31, The second
projecting portion 6 firmy connects the cleat 31 to the scoopi ng-side
connector elenent 2 (See Fig. 1) of the other roofing material |. Thus,
each. of the first project portion 5 and the secondprojectingportion 6 of

t he cappi ng-si de connector elenent 3 has a. single law structure a
structure fitted with one jaw), and can be easily fitted to the cleat 31
and t he scoopi ng-side connector element 2 with a small pressure (elastic
force), [0042] Further, in the fitting-. ype roofing structure
according to the present enbodinent, the capping-side second raised side 19

t iti ext d f th t sed ti 4, dt i nclined
ner 51 i1 6F S RGGEBOBI nBL S HE CORhAEL O @ oApAr S CSBB R OP) Shr o |
n 1 EBopt ng” i B cllerert” 2" (S68 Fi §F) “ar
7001 i ng MELEFIAL 1 Case P 1) THOE  ThE Cappi AGCol e Sohond rai sed si de

19 of the GARRIAGNSI dBACORPESt Ofic Ry EITER3nESCC LR G. ddn apde b bR | i&) 1 ned
inner side 11 of the scoopi ng-side connector elenent 2 exert the support

reacti on doree sewabh meachbopeforce) to support the pressure applied to the
main plate portions 7 of the roofing materials 1 fromthe side. This
prevents tHsS3loofing materials 1 fromfioa' g and rotating even though a
large neq t' e pressureis a )l EEC] '"t: C the roofing ma.terials 1. due
to a strong wi hde &ltyphoohvre itefinke&aterigds LtheécFPEEiRg €6nERei on can

a| veys, e, It 2t ned Eonstant - [0043) Furihor. whon Lhe seooRng: ol de

connect or, &l &TRNL o8 19 hi&gPhYUne 985508 JBE £id BbnlectBE I R8T 5148 19 of.
the capping-side connector element 3 with the cleat 31 according
to an embodiment of the present invention. The scooping-side
connector element 2 and the capping-side connector element 3 are
formed in the longitudinal direction (depth direction) of both
edge portions of the roofing materials 1 and have streak shapes.
The cleats 31 are fixed and supported, respectively, by aplurality
of fixing brackets f which is fixed on a roof beam b with bolts
or weld at fixed intervals. Thus, a roofing material 1 and the
other roofing material 1 next to each other are joined to each
other one after another in the widthwise direction (lateral
direction) and are used for constructing roofing shown in Fig.
3.
[0034]

Note that, as shown in Fig. 4, the cleat 31 according to

the above-mentioned embodiment is removably fastened to the fixing
bracket f which has a trapezoidal gate shape, for example, with

bolts and nuts in the example shown in the drawing. The cleat
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t he cappi ng-side connector elenent 3 is engaged to support the inclined

i nner side 11 of the scoopingside connector elenment 2 frontne side. Thus,
the raised side 19 pia-vs a role as a support. wail. Accordingly, even at
the part wlich is not fitted to the cleat 31, the scooping-side connector
element 2 is prevented frombeing folded by the fitting pressure by the
cappi ng-si de connector elenent 3, and rotating or being recessed- [ 0041
Further, at the roofing material 1 according to the present enbodi nent, the
inclined inner side 11 of the scooping-side connector elenment 2 is inclined
to the fitting jaw portion g side. Thus, the scooping-side connect or
element 2 which is fitted to the second fixing portion :33 does not easily

Lo Phalem THELIRLs LRERLLNS.A50080R0: ShUR Dhkia LAY Pfﬁﬁgqm% B, L ted

to the capplng 57de %Secon aw por |on raise f
the cappifigse %'og?atEBHQ%‘H oL1 el £PBRE 3hd §c8851h §idéjcgﬁﬂ@c%9r&e‘?nérf’cc| i ned

i nner side 11 of the scoopi ng-side connector el enent
3 (See Fig.1l) and the capping-side connector element 4 of the
roofing material 1 (See Fig.l). The first fixing portion 32 and
the second fixing portion 33 are projected outward from both
widthwise edge portions of the main plate 34 in relative to the
above-mentioned fitting jaws 9, 14, and 21.
[0035]

To form the fitting-type roofing structure according to an
embodiment of the present invention, the first projecting portion
5 (See Fig.1l) of the capping-side connector element 3 of a roofing
material 1 is connected to the first fixing portion 32 of the
above-mentioned cleat 31. The second fixing portion 33 of the
cleat 31 are overlaid with and connected to the scooping-side
connector element 2 (See Fig.1l) of the other roofing material 1
and the second projecting portion 6 of the capping-side connector
element 3 of the previous roofing material 1 which caps the
connector element 2. Thus, the fitting structure of the roofing
materials is constructed.

[0036]

The fitting-type roofing structure according to the
embodiment which uses the cleat 31 shown in Fig. 4 will be described
below. The cleat 31 is produced by pressing a metal plate. As
shown in detail in Figs. 5 to 7, the cleat 31 has the first fixing

portion 32 and the second fixing portion 33 which are bent and
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2, [00 45] Further, at the roofing material | according to the
present enbodi nent, the scooping-side connector elenent 2 is provided the
inclined outer side 74 to have a recess. Thus, a gap is formed between the
scoopi ng-si de connector elenmer3t. 2 and the cappi ng-si de connector el enent
3. The gap is an air space which can prevent a water imersion fromthe gap
bet ween the cappi n. g-si de hooki ng side 22 and the scoopi ng-si de raised
portion 8 due to capillary action. [0046] Further, at. the roofing raa t:e
1 according to tne present enbodinent, the hooking side 12 of the

scoopi ng-si de connector elenment 2 is formed to open outward. Thus, the
scoopi ng-si de connector elenent 2 is easily slid down onto the second

fixingportibn 33 of the cleat 31. Furt in the simlar nner, .t he

cappi ngd OEBWF?e@Fthgl gk fo%si%x%?%‘{ﬁ%?&lovrﬁ t%ﬁ)t hglfjrg(}:lwilrslgd. 15FEs©17 and
18 to o e r [ ir roj i ' t he
second proySe Tha sortron B rRuE" the casp ho el o conneerer el ansat '3 can

gﬁ;lﬁ%t bfzazsla'ha douns Qe trhe i 6hegdrt 3n andat-Beassoopi g Sl e earnector

fo each other and.each of them has an approximate inverse L-shape.
The first fixing portion 32 and the second fixing portion 33 have
bracket inclined sides 50 and 51, raised sides 52 and 53, hooking
sides 54 and 55, and tops 56 and 57, respectively. Each of the
bracket inclined sides 50 and 51 is formed to bulge obliquely
outward from the edge of the cleat main plate 34. The raised sides
52 and 53 are raised inward and upward from the upper edges of
the bracket inclined sides 50 and 51. The hooking sides 54 and
55 are cut and raised from the center portions of the inclined
sides 50 and 51 in the depth direction (a direction orthogonal
to the paper surface in Fig. 4) corresponding to the longitudinal
direction of the main plate portion 7 of the roofing material 1,
bulge obliquely downward and outward from the center portions of
the raised sides 52 and 53 in the above-mentioned depth direction,
and have convex curve shapes. The tops 56 and 57 bulge

approximately horizontally and inward from the upper edges of the
raised sides 52 and 53. The center portions of the tops 56 and
57 in the above-mentioned depth direction are recessed downward.
Note that the inward- bulging length of the top 56 of the first
fixing portion 32 of the cleat 31 is shorter than the top 37 of

the first fixing portion 32 of the cleat 31 shown in Fig. 1(a).

[0037]
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[ 0047] Next, a method for constructing a roof as shown in Fig, 3 by
connecting the roofing. materials 1 according to the present enbodi nent on
the cleat 31 according to the present enbodi ment shown in Fig. 4 will be
descri bed based on Fig, 8, In a first process, as snows. in Fig. 8(a), the
scoopi ng-si de connector elenent 2 of: a fitting-type roofing material 1 is
pl aced on the second fixing portion 33of-Lhe cleat 31. Next, the
scoopi ng- si de hooking side 12 is slid down while turned. Then, the roofing.
material main plate portion is rotated in a widthw se direction (right and
left direction), and the top portion of the sccbping-side connector el enent
2 1s pushedexanple wth his or her foot, as shown with an arrom1(1) in the
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and formed from both edges of the raised sides 52 and 53 in the

above-mentioned depth direction. The downward flange 61 is bent
and formed from both edges of the cleat main plate portion 34 in
the above-mentioned depth direction toward both edges of the
inclined sides 50 and 51 of the first fixing portion 32 and the
second fixing portion 33 in the above-mentioned depth direction.
Hooking horns 62 and 63 are formed at a position extended from
the downward flange 61. The hooking horns 62 and 63 bulge outward
from both edges of the inclined sides 50 and 51 in the
above-mentioned depth direction, and have projection shapes.
[0038]

The first projecting portion 5 of the capping-side connector
element 3 (See Fig.1l) of a roofingmaterial 1 (See Fig.1l) is fitted
on the first fixing portion 32 of the cleat 31. Further, the
scooping-side connector element 2 of the other roofing material
1 is fitted on the second fixing portion 33, and also the second
projecting portion 6 (See Fig.l) of the capping-side connector
element 3 of the previous roofingmaterial 1 is fitted on the second
fixing portion 33 while the second projecting portion 6 caps the
connector element 2 (See Fig.l). This forms the fitting structure
shown in Fig. 4. The roofingmaterials 1 are supported from below
by bracket tops 56 and 57 at the upper edges of the cleat 31, and

the fitting jaw portions 9, 14, and 21 of the scooping-side
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In a second process, as shown with. arrows (2) and. (3" in 8(a), the
other roofing material 1 is placed to position the first projecting portion
5 and the second projecting portion 6 of the capping-side connector el enent
3 on the first fixing portion 32 annithe second fixing portion 33 of the
cleat 31 after the first process, Next, the capping-side first projecting
portion 5 of the roofing material 1 is pushed down and i s engaged onto the
first fixing portion 32 of the cleat 31. At the sane tinme, as shown with an
arrow (4) in Fig. 8(b), the capping-side first fitting jaw portion 14 is
fitted on the hooking side 54 and the hooking horn 62 of the cleat 31. The
roof' g material. 1 is continuously turned until the scoopi ng-sideconnect or
el enent 2 of the previous roofing material :Ljs overkaid i th thﬁ
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portion. 2a o cappi ng-si de second projecting portion 9 is pushed down.
The cappideendapkojeebi 897 PO 17Oy Disrdigced ratughhehscoophng3isi de
connector elenent 2 side or, nanely, the second fixinci portion 33 side of
t he cl eatra3hwathusfras shosnratidgan arrow (6) in Fig 8(c), the
capping-side fitting jaw portion 21 is fitted on the scooping-side fitting
jaw portild®39] and the hooki ng side 55 and the hooking horn 63 of the cleat
31, To construct roofing, the cleat 31 is overlaid wth and connected to
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scooping-side hooking side 12 of the scooping-side connector
element 2 (See Fig.l) of the roofing material 1 (See Fig.l) is
abutted on the inclined side 51 of the second fixing portion 33.
The abutment prevents the downward rotation of the scooping-side
connector element 2 of the roofing material 1 when the pressure
is applied to the roofing material main plate portion 7 of the
roofing material 1 from below and the pressure 1lifts the roofing
material main plate portion 7.
[0040]

Further, as described above, the inward flanges 58 and 59

are bent and formed on both edges of the raised sides 52 and 53
in the above-mentioned depth direction at the cleat 31. The
downward flange 61 is bent and formed from both edges of the cleat
main plate portion 34 in the above-mentioned depth direction to
both edges of the inclined sides 50 and 51 of the first fixing
portion 32 and the second fixing portion 33 in the above-mentioned

depth direction, and four ribs 60 are formed into a protrusion
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Thus, in the fitting-type roofing structure according to the present
eMocxi i ment, the scoopi.ncl-side connector elenent 2 is not dented by the
fitting pressure of the capping-side connector elenent 3. Accordingly, an
easy and reliable roofing can he realized with a small pressure. [0051].
Furthernore, in the fitting-type roofing structure according to the present
enbodi nent, the capping-side first |lowered side 16 of the first projecting
portion 5 in the capping-side connector elenment 3 of the roofing material 1
according to the present enbodinment is slightlyinolinedfronthe

per pendi cul ar so that the. cappinge first | owered side approaches the
center recessed po.tion 4 nore closely toward the | ower side. Further, the

bul gi ngl engt hof the cop 56 of the first fixin& gort'on 32 of the cleat 31
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scrat chedsiandot heiheatcd Rl atesthzexdensdarebyepeayi ded on-dheiravey se
side is not peeled- [00521 Further, in the fitting-type roofing

st ruct ur ecacdondBngard thkes peesentix@mpodbrentn Ihe rforr seifigxfagiegant i on 32
and the second fixing portion 33 of the cleat 31 according to the present
eat hcexl i rérst parsappeoxiemt gy ety retegieachl orhercormaatirg ta Hdef i r st

fixing portion_32 and the second fixing &ortion 33 ,
cleat 31. Further, the flanges™58, 59, and 61, and ribs 60 can

be formed by pressing a plate so that the cleat 31 can be produced
while keeping the number of man-hours and the cost low.
[0041]

As shown in Figs. 3 and 4, the roofing material 1 (See Fig.1)
according to the present embodiment is provided with two fitting
projecting portions or, namely, the first projecting portion 5
(See Fig.1l) and the second projecting portion 6 (See Fig.1l) through
the center recessed portion 4 at the capping-side connector
element 3 (See Fig.l1l) of the roofing material 1. The first
projecting portion 5 firmly fits the roofing material 1 to the
cleat 31. The second projecting portion 6 firmly connects the
cleat 31 to the scooping-side connector element 2 (See Fig.l) of
the other roofing material 1. Thus, each of the first projecting
portion 5 and the second projecting portion 6 of the capping-side
connector element 3 has a single jaw structure (a structure fitted
with one jaw), and can be easily fitted to the cleat 31 and the

scooping-side connector element 2 with a small pressure (elastic

force).
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i ncl ude hooking sides 54 and 55, and hooki ng horns 62 and 63, respectively.
The: hooki ng-sides 34 and 55 are cut and raised fromthe center portions of
the inclined sides 50 and 51 in the depth direction, partially bul ge
obliquely downward and outward fromthe center portions of the whole raised
sides 52 and 53 in the above-nentioned depth direction, and have short
depths. The inclined sides 50 and 51 are forned at a oosition extended from
the edge of the cleat main plate portion 34. The hooking horns 62 and 63
bul ge outward from both edges of the in. tried sides 50 and 51 in the

abo' onti oned depth direction, and have projection shapes. Thus, in a
construction of the fitting type roofing materials | the fitting jaw
portion 9 qg4£:he scoopi ng- si de connector elenment 2 and the fitting jaw
portion IE the first. projecting portion 5 of the capping-side

connector el empitF.0f {he woafing materiallrang booked,and, fidted o the
hooki ng si des 54 and 55 whi ch 'have short depths, and the hooki ng horns 62

and 63 whichrhayecpeof estibod shrapeshaAcepbdnagkydet Becdhd tidsed awporti on
9 of the scooping-side connector elenent 2 of the roofing material 1 is
not. easilyadi sengagednfsomidel clreat t13a cehiurtrhesomsesd e tdent €f spoar ti on
of the tops 56 and 57 in the depth direction is recessed downward. The tops
56 and 57thsullgelappd oxingst @1 §e Rdr ¢ Z dicas 9oL 1 hivter donpeatphes ippart edges
of the raised sides 52 and 53 which are raised fromthe upper edges of the
i ncl i ned %i ¢ 50%nd 51¢ THPaCEUeHelY ofP B DS itdfe i Sdepr ) éBEi ng porti on
5 of the .capping-side connector elenment 3. .of the raofing ter) al and the
Cop 10 of THE S ORing e P AL O Ract oY ER TR ™ A7 a Hodedd cand LBt Al ed 1o
only bot e rtions, of..the : i t irect]. Thus,
conbi nedhrv}\flt%% tt ﬁg C#Aligtllsh g Sjltg\% B%???%%%l?%gingzcli%nloéf %? hgﬁgo%é%nlgﬁnéaﬁ%eri al
1 which argeekedeapdehittedsdo tihe hoakicngnsi 4881 DAe@nth 95 handdng 1short
dept hs, and the hooki ng-horns 62 and 63 having projection shapes, when the
heat insumatre Bdospextenstiwetynipsevitled amertthe reenersehsl depgbrthe roofi ng
material 1, the area where the heat insulator h abutted on themis narrow,
and the comtcacn rfesser évapp reéedtion therdwatto suppsyltattoe prefsome th Emm
be ¢ ame s high, Accordingly, they easily dig into the heat insulator h.
Thus, theaprﬂltlteidné%‘élh%nmqldhp@@ttﬁeEﬁth@n?o”bfqﬁghﬁafepﬁanglm%wwes cl eat 31
is not easil ffected by the heat insulator n and  the height where the
cl eat 31%%§H¥5%ﬁe5§gﬁ'ca B e i &d S SREEARE FRGETT P §590 “?fe presence
or absen f .the at | t ) 3 i bed above
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based on e ex es sho\ sent “imventioni's not
limted tQdihe @POUETBRL | 0Ny &xaRRlieS s RRY CANGPREORLL 8Li8lY, Re \hanged
within the scope of the description in claimfor patent. For exanple, the
rai sed sigdetd 10fket herisecondepr0j€Gld BEnPOF L bR B HIwd RebeapPiMgrisi«de
connector elenent 3 of the roofing material 1 can be raised approxi mately.
verti cal lopnsfamtther, the main plate portion 34 and the inclined sides 50
and 51 of the cleat 31 can be flat wthout the ribs 60. Furthernore, the
cleat 31 [@&43ilncl ude the fixing brackets f, integrally or with bolts and

nuts or the like. , ,
Further, when the scooping-side connector element 2 of a

roofing material 1 is overlaid with the capping-side connector
element 3 of the other roofing material 1, the raised side 19 of
the capping-side connector element 3 is engaged to support the
inclined inner side 11 of the scooping-side connector element 2
from the side. Thus, the raised side 19 plays a role as a support

wall. Accordingly, even at the part which is not fitted to the
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I ndustrial Aurilicahilit [00541 The present invention is applicable
as roofing materials forordi naryresi dences, schools, garages, factories,
war ehouses, shops, assenbly halls gymasiuns and the |i ke Description of

Ref erence Nunerals and [00551 I: roofing material. 2: seeeping-ttde
' connect or el enent neadesrer /el enent cappl og-.sine center
recessed portion i Sretprejestiag: pirtios cappi ad-ei de. second

projettieg port&so. toPtlng.

cleat 31, the scooping-side connector element 2 is prevented from
being folded by the fitting pressure by the capping-side connector
element 3, and rotating or being recessed.

[0044]

Further, at the roofing material 1 according to the present
embodiment, the inclined inner side 11 of the scooping-side
connector element 2 is inclined to the fitting jaw portion 9 side.
Thus, the scooping-side connector element 2 which is fitted to
the second fixing portion 33 does not easily slip down. Further,
when the scooping-side fitting jaw portion 9 is fitted to the
capping-side second fitting jaw portion 21, the raised side 19
of the capping-side connector element 3 is easily slid down along
the inclined inner side 11 of the scooping-side connector element
2.

[0045]

Further, at the roofing material 1 according to the present
embodiment, the scooping-side connector element 2 is provided with
the inclined outer side 74 to have a recess. Thus, a gap is formed
between the scooping-side connector element 2 and the capping-side
connector element 3. The gap 1s an air space which can prevent
a water immersion from the gap between the capping-side hooking
side 22 and the scooping-side raised portion 8 due to capillary
action.

[0046]

Further, at the roofing material 1 according to the present
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embodiment, the hooking side 12 of the scooping-side connector
element 2 is formed to open outward. Thus, the scooping-side
connector element 2 is easily slid down onto the second fixing
portion 33 of the cleat 31. Further, in the similar manner, the
capping-side connector element 3 is provided with the inclined
sides 17 and 18 to open the lower portions of the first projecting
portion 5 and the second projecting portion 6. Thus, the
capping-side connector element 3 can easily be slid down onto the
cleat 31 and the scooping-side connector element 2.

[0047]

Next, a method for constructing a roof as shown in Fig. 3
by connecting the rocfing materials 1 according to the present
embodiment on the cleat 31 according to the present embodiment
shown in Fig. 4 will be described based on Fig. 8. 1In a first
process, as shown in Fig. 8(a), the scooping-side connector
element 2 of a fitting-type roofing material 1 is placed on the
second fixing portion 33 of the cleat 31. Next, the scooping-side
hooking side 12 is slid down while turned. Then, the roofing
material main plate portion is rotated in a widthwise direction
(right and left direction), and the top portion of the
scooping-side connector element 2 is pushed, for example, with
his or her foot, as shown with an arrow (1) in the same drawing.
At the roofing material 1, the roofingmaterial main plate portion
7 (See Fig.4) is maintained approximately horizontal, and the

scooping-side fitting jaw portion 9 is securely connected to the
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cnpping-zlOn. sedri:ld. fitting. :jaw portion. booking side 31: cleat
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hooking side 55 and the hooking horn 63 of the cleat 31 to prevent
rainwater and a wind from penetrating.
[0048]

In a second process, as shown with arrows (2) and (3) in
Fig. 8(a), the other roofing material 1 is placed to position the
first projecting portion 5 and the second projecting portion 6
of the capping-side connector element 3 on the first fixing portion
32 and the second fixing portion 33 of the cleat 31 after the first
process. Next, the capping-side first projecting portion 5 of
the roofing material 1 is pushed down and is engaged onto the first
fixing portion 32 of the cleat 31. At the same time, as shown
with an arrow (4) in Fig. 8(b), the capping-side first fitting
jaw portion 14 is fitted on the hooking side 54 and the hooking
horn 62 of the cleat 31. The roofing material 1 is continuously
turned until the scooping-side connector element 2 of the previous
roofing material 1 is overlaid with the capping-side second
projecting portion 6 of the roofing material 1. The connector
element 2 has been fitted on the second fixing portion 33 of the
cleat 31 in the first process.
[0049]

Next, in a third process, as shown with an arrow (5) in Fig.
8 (b), the outside capping-side second fitting jaw portion 21 of
the capping-side second projecting portion 9 is pushed down. The
capping-side second projecting portion 9 is placed at the

scooping-side connector element 2 side or, namely, the second
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fixing portion 33 side of the cleat 31. Thus, as shown with an
arrow (6) in Fig. 8(c), the capping-side fitting jaw portion 21
is fitted on the scooping-side fitting jaw portion 9, and the
hooking side 55 and the hooking horn 63 of the cleat 31. To
construct roofing, the cleat 31 is overlaid with and connected
to the scooping-side connector element 2 and the capping-side
connector element 3 of the roofing materials 1 and lnext to each
other.

[0050]

Thus, in the fitting-type roofing structure according to
the present embodiment, the scooping-side connector element 2 is
not dented by the fitting pressure of the capping-side connector
element 3. Accordingly, an easy and reliable roofing can be
realized with a small pressure.

[0051]

Furthermore, in the fitting-type roofing structure
according to the present embodiment, the capping-side first
lowered side 16 of the first projecting portion 5 in the
capping-side connector element 3 of the roofing material 1
according to the present embodiment is slightly inclined from the
perpendicular so that the capping-side first lowered side 16
approaches the center recessed portion 4 more closely toward the
lower side. Further, the bulging length of the top 56 of the first
fixing portion 32 of the cleat 31 is shortened. Thus, in a

construction of the roofing materials 1, when the cleat 31 is
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fitted to the first fixing portion 32, the edge of the top 56 of
the first fixing portion 32 does not contact to the reverse surface
of the capping-side first lowered side 16 of the first projecting
portion 5 while sliding. Thus, the reverse side of the roofing
material 1 is not scratched, and the heat insulator h extensively
provided on the reverse side is not peeled.

[0052]

Further, in the fitting-type roofing structure according
to the present embodiment, the first fixing portion 32 and the
second fixing portion 33 of the cleat 31 according to the present
embodiment are approximately symmetric to each other. Further,
the first fixing portion 32 and the second fixing portion 33
include hooking sides 54 and 55, and hooking horns 62 and 63,
respectively. The hooking sides 54 and 55 are cut and raised from
the center portions of the inclined sides 50 and 51 in the depth
direction, partially bulge obliquely downward and outward from
the center portions of the whole raised sides 52 and 53 in the
above-mentioned depth direction, and have short depths. The
inclined sides 50 and 51 are formed at a position extended from
the edge of the cleat main plate portion 34. The hooking horns
62 and 63 bulge outward from both edges of the inclined sides 50
and 51 in the above-mentioned depth direction, and have projection
shapes. Thus, in a construction of the fitting-type roofing
materials 1, the fitting jaw portion 9 of the scooping-side

connector element 2 and the fitting jaw portion 14 of the first
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[Claim1] :ing-typeing material conprising a scooping-side connector

el enent and a cappi ng-si de connector el enent which are bent and forned

al ong both w dt hwi se direction edges of a rectangular roofing naterial nain
pl ate oortion, wherein, t he scoopi na-si de connector el enent
conprises: a scooping-side raised portion which is forned at a position
extended fromthe roofing material main plate portion; a scooping-side
fitting jaw portion which is forned at a position extended fromthe

scoopi ng-si de rai sed portion; ascooping--side inclined outer side which is
raised at. a position. extended fromthe fitting jaw portion; a.

scoopi ng-si de top which bul ges approximately horizontally from an upper

dge of the .inclined out i de; i ng-sj de inclined | | de. whi ch
s For e "GOV PPom the’ SCobBF g M tap &Rl & SEodpT fig: 51 e hooki ng

side whi ahd 5.0PIABGAk A R08! LI LR BELENIRA < ERONINE c5E0RPL RS isggjésm- red

i nner si cappl ng-si ne connector elenent 1Is Torne

consecut isveldcepNget it A L aBRI-RJaSHHes | airied nRORbbRMNYh 6Pnd 6 f Gidred at
a position extended fromthe roofing material main plate portion, an

appr oxi meehknikar hzest alotappi ng-side cenhecoretessed o tfiar irand aar capo
ng-side first projecting portion and a ¢ a pp i nde second p O ecting port
| . on whirsirtdoe posi therewbatingotsh dsi desnaftaheleappir? gf shee awentrer
recessed portion, the cc ter recessed. cortion and. the first. projecting
portion atderiélsécéfdnpropettingdpritdasithrie Forthed Cataa pdsiti on ext ended

fromthe cappi ng-side rai sea portion i
Fuﬂy%er%ore, the center portidn of the tops 56 and 57 in the depth

direction is recessed downward. The tops 56 and 57 bulge
approximately horizontally and inward from the upper edges of the
raised sides 52 and 53 which are raised from the upper edges of
the inclined sides 50 and 51. Thus, the top 15 of the first
projecting portion 5 of the capping-side connector element 3 of
the roofing material 1 and the top 10 of the scooping-side
connector element 2 are hooked and fitted to only both edge
portions of the tops 56 and 57 in the depth direction. Thus,
combined with the fitting jaw portions 9 and 14 of the roofing
material 1 which are hooked and fitted to the hooking sides 54
and 55 having short depths, and the hooking horns 62 and 63 having
projection shapes, when the heat insulator h is extensively
provided on the reverse side of the roofing material 1, the area
where the heat insulator h abutted on them is narrow, and the
contact pressure applied to the heat insulator h from them becomes
high. Accordingly, they easily dig into the heat insulator h.
Thus, the fitting condition between the roofing material 1 and

the cleat 31 is not easily affected by the heat insulator h, and
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the first projecting portion conprises: a capping-side first fitting jam
portion which is fornmed at a position extended fromt. he cappi ng-side

rai eed portion; a. capping-side first top which bul ges approxi mately
horizontally at a position extended fromthe first fitting jaw portion; a
capping-side first |lowered side which is bent and formed fromthe edge of
the top; and a. cupping-side first inclined side which is fornmed at a | ower
edge of the first :Lowered side, t he second projec .ng portion
conprises: a cappi, -side second ieclined side wlich is bent and forned
fromthe center recessed portion; a capping--side second raised side which
is raised froman upper edge of the inclined side; a capping-side second

ti.:which is bent and forped froma per ed of :the rajsed _side; a

cappi ng-gih&eh?éc?}}ﬁdw FEEi hg®1a ?atopﬁo ot issettbgﬁP ﬁdmfaéP?rS%ln?Pom an
edge port] t t op; 1Ng-Si ki .d ichis
ol ded bS50t mra o Fan a® Touer: ee BT N Sooond f Prrias s porti on.
and instRegappihng-side first |owered side of the first projecting

portion is s.ight.ly inclined from perpendi cular to approach one center
recessed [portiijon side nore closely toward a | ower side of the first | owered

side, [Caim 2] The fitting-type roofing material according to
claim1, whereRnthhegkappiorgbsiddedsee pndedads ddesedanpies sdogecondhe
projecting portion of the capping-side connector element is lightly

i ncl i ned Feormnger péhai Bararnt ol apptoatth thé tentldr tedcéssédeportion side
nore closely toward a | ower side of the second.raised side. Lie,in,%%
The fit, IG-EyPe o6 FgTderisal At CoF dithg 6 ' ieﬁrYﬂO%FgéPgﬁﬂéPéﬁlﬁ . tip
of the scooping:si g¢ fiookg.Stdsoff 1 Lhe 26PING:dR SOMRESI AL gl TNt 1S
f ol ded back.
the raised side 19 of the second projecting portion 6 of the
capping-side connector element 3 of the roofing material 1 can
be raised approximately vertically. Further, the main plate
portion 34 and the inclined sides 50 and 51 of the cleat 31 can
be flat without the ribs 60. Furthermore, the cleat 31 can include
the fixing brackets f, integrally or with bolts and nuts or the

like.

Industrial Applicability
[0054]

The present invention is applicable as roofing materials
for ordinary residences, schools, garages, factories, warehouses,

shops, assembly halls, gymnasiums and the like.

Description of Reference Numerals and Signs
[0055]

1l: roofing material
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[ C ai m 4] The fitting- ype roofing material according to any one of
claiml to 3, wherein a heat insulator is attached on reverse sides of the
roofing material main plate portion, and the scoopi ng-si de connector

el ement and t he cappi ng-si de connector el enment which are

f or medal ongbot hedges of the roofing material main plate portion. [C aim5]
A cleat for cocinecting and fixing the fitgLype roofing materials according
to any one of clains 1 to 4 conprising;, a first fixing portion which is
bent and fornmed al ong one edge of a rectangular cleat nain plate portion
ina. wdthwe direction corresponding to the widthw se direction of the
roofing material main plate portion, and is fitted to the cappi ng-side
first projecting.portiqn of the cappj ng-side connector el ement of one of

t he roofi'gsﬁﬁngggré}ge Con“e%?%%dgﬁﬁg¥ﬁaxing portion which. is bent and

for med agqn%abggngggggeeggﬁn%#ké;m%fgégggm se direction of the ciea main

pl ate port’i on, nd on whi cl e scoopi ng-side connector elenment of the
ot her of g.he r,00hing ABt eLhdbs iscddddedoandfurther on which the

cappi ng-si de second projecting portion of the capping-side con ie-tor
el ement of: tthepeng-efdtheireofhng dmield ala-disnfitted,
6: capping-side second projecting portion
7: roofing material main plate portion
8: scooping-side raised portion
9: scooping-side fitting jaw portion
10: scooping-side top
11: scooping-side inclined inner side
12: scooping-side hooking side
13: capping-side raised portion
14: capping-side first fitting jaw portion
15: capping-side first top
16: capping-side first lowered side
17: capping-side first inclined side
18: capping-side second inclined side
19: capping-side second raised side
20: capping-side second top
21: capping-side second fitting jaw portion
22: capping-side hooking side
31: cleat
32: first fixing portion
33: second fixing portion

34: cleat main plate portion
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wherein the first fixing portion and the second fixing portion are
approximately symmetric to each other, and each of the first fixing portion
and the second fixing portion has: an inclined side which is forned at a
position extended froma. s of the cleat main plate portion.; a raised side
which is raised froman upper edge of the inclined side; a hooking side
which is cut and raised froma center portion of the inclined side in a
depth direction corresponding to a longitudinal direction of the roofing
material main plate portion, and .bul ges obliquely dowward and outyp tithe
;Leath direction center portion of the raised side; a |ookrn which has a
proj cation shape and huictes outward from an edge portion of the inclined
side Jr %%F S%pth direction; a top which bul ges approximately horizontally
'f

and i nwa m dAYuBpEr*@dge of the raised side, and 0.ehtS
ptft.ion3 f %@e.ttgp ia the AO1>th dir.ettian xdoeaod ciis 3 The.
cj ent.ahndrQ™n.'g t fl ang fol deaayandpp-trip: as

39: anti-rotation rib

40, 41: inclined side

42, 43: raised side

44: top

45, 46: hooking side

50; 5l: inelined side

52, 53: raised side

54, 55: hooking side

56, 57: top

58, 59: inward flange

60: rib

6l: downward flange

62, 63: hooking horn

70, 71, 72, 73: bent portion
74: scooping-side inclined outer side
b: beam

f: fixing bracket

h: heat insulator
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Claims
[Claim 1]

A cleat for connecting and fixing a fitting-type roofing
material comprising a scooping-side connector element and a
capping-side connector element which are bent and formed along
both widthwise direction edges of a rectangular roofing material
main plate portion, wherein,

in the roofing material, the scooping-side connector element
comprises: a scooping-side raised portion which is formed at a
position extended from the roofing material main plate portion; a
scooping-side fitting jaw portion which is formed at a position
extended from the scooping-side raised portion; a scooping-side
inclined outer side which is raised at a position extended from
the fitting jaw portion; a scooping-side top which bulges
approximately horizontally from an upper edge of the inclined
outer side; a scooping-side inclined inner side which is formed
downward from the scooping-side top; and a scooping-side hooking
side which is formed at a position extended from the scooping-side
inclined inner side,

the capping-side connector element is formed by
consecutively connecting a capping-side raised portion which is
formed at a position extended from the roofing material main plate
portion, an approximately horizontal capping-side center recessed

portion, and a capping-side first projecting portion and a
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capping-side second projecting portion which are positioned at
both sides of the capping-side center recessed portion, the center
recessed portion and the first projecting portion and the second
projecting portion are formed at a position extended from the
capping-side raised portion,

the first projecting portion comprises: a capping-side
first fitting jaw portion which is formed at a position extended
from the capping-side raised portion; a capping-side first top
which bulges approximately horizontally at a position extended
from the first fitting jaw portion; a capping-side first lowered
side which is bent and formed from the edge of the top; and a
capping-side first inclined side which is formed at a lower edge
of the first lowered side,

the second projecting portion comprises: a capping-side
second inclined side which is bent and formed from the center
recessed portion; a capping-side second raised side which is
raised from an upper edge of the inclined side; a capping-side
second top which is bent and formed from an upper edge of the
raised side; a capping-side second fitting jaw portion which is
bent and formed from an edge portion of the second top; and a
capping-side hooking side which is folded back outward from a
lower edge of the second fitting jaw portion, and

the capping-side first lowered side of the first projecting

portion is slightly inclined from perpendicular to approach the
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center recessed portion side more closely toward a lower side of
the first lowered side, and

the cleat comprises:

a first fixing portion which is bent and formed along one
edge of a rectangular cleat main plate portion in a widthwise
direction corresponding to the widthwise direction of the roofing
material main plate portion, and is fitted to the capping-side
first projecting portion of the capping-side connector element of
one of the roofing materials;

a second fixing portion which is bent and formed along the
other edge in the widthwise direction of the cleat main plate
portion, and on which the scooping-side connector element of the
other of the roofing materials is fitted, and further on which the
capping-side second projecting portion of the capping-side
connector element of the one of the roofing materials is fitted;

wherein the first fixing portion and the second fixing
portion are approximately symmetric to each other, and each of the
first fixing portion and the second fixing portion has: an
inclined side which is formed at a position extended from a side
of the cleat main plate portion; a raised side which is raised
from an upper edge of the inclined side; a hooking side which is
cut and raised from a center portion of the inclined side in a
depth direction corresponding to a longitudinal direction of the
roofing material main plate portion, and bulges obliquely

downward and outward from the depth direction center portion of
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the raised side; a hooking horn which has a projection shape and
bulges outward from an edge portion of the inclined side in the
depth direction; a top which bulges approximately horizontally and
inward from an upper edge of the raised side, and

a center portion of the top in the depth direction is

recessed downward.

[Claim 2]

The cleat according to claim 1, further comprising a flange
which is folded downward and formed from both edge portions of
the cleat main plate portion in the depth direction to both edge
portions of the inclined sides of the first fixing portion and
the second fixing portion in the depth direction,

wherein the hooking horn is formed at a position extended

from the flange.

[Claim 3]

The cleat according to claim 1 or 2, further having a rib
which is formed to have a protrusion shape and to extend from the
cleat main plate portion to the inclined sides of the first fixing

portion and the second fixing portion.

[Claim 4]
The cleat according to any one of claims 1 to 3, further

including a fixing bracket which supports the cleat main plate
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portion and has a trapezoidal gate shape.

[Claim 5]

A fitting-type roofing structure comprising a fitting-type
roofing material including a scooping-side connector element and a
capping-side connector element which are bent and formed along
both widthwise direction edges of a rectangular roofing material
main plate portion, wherein,

the scooping-side connector element comprises: a scooping-
side raised portion which is formed at a position extended from
the roofing material main plate portion; a scooping-side fitting
Jjaw portion which is formed at a position extended from the
scooping-side raised portion, a scooping-side inclined outer side
which is raised at a position extended from the fitting jaw
portion; a scooping-side top which bulges approximately
horizontally from an upper edge of the inclined outer side; a
scooping-side inclined inner side which is formed downward from
the scooping-side top; and a scooping-side hooking side which is
formed at a position extended from the scooping-side inclined
inner side,

the capping-side connector element is formed by
consecutively connecting a capping-side raised portion which is
formed at a position extended from the roofing material main plate
portion, an approximately horizontal capping-side center recessed

portion, and a capping-side first projecting portion and a
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capping-side second projecting portion which are positioned at
both sides of the capping-side center recessed portion, the center
recessed portion and the first projecting portion and the second
projecting portion are formed at a position extended from the
capping-side raised portion,

the first projecting portion comprises: a capping-side
first fitting jaw portion which is formed at a position extended
from the capping-side raised portion; a capping-side first top
which bulges approximately horizontally at a position extended
from the first fitting jaw portion; a capping-side first lowered
side which is bent and formed from the edge of the top; and a
capping-side first inclined side which is formed at a lower edge
of the first lowered side,

the second projecting portion comprises: a capping-side
second inclined side which is bent and formed from the center
recessed portion; a capping-side second raised side which is
raised from an upper edge of the inclined side; a capping-side
second top which is bent and formed from an upper edge of the
raised side; a capping-side second fitting jaw portion which is
bent and formed from an edge portion of the second top; and a
capping-side hooking side which is folded back outward from a
lower edge of the second fitting jaw portion, and

the capping-side first lowered side of the first projecting

portion is slightly inclined from perpendicular to approach the
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center recessed portion side more closely toward a lower side of
the first lowered side, and

the fitting-type roofing structure further comprising the
cleat attached to a roof beam at fixed intervals according to any
one of claims 1 to 4, wherein

the capping-side first projecting portion of the capping-side
connector element of one of the roofing materials is fitted on the
first fixing portion of the cleat, and

the scooping-side connector element of the other of the
roofing materials is fitted on the second fixing portion of the
cleat, and the capping-side second projecting portion of the
capping-side connector element of the one of the roofing materials
is fitted on the scooping-side connector element to subsequently
join fitting-type roofing materials next to each other in order

to form a roof.

[Claim 6]

The fitting-type roofing structure according to claim 5,
wherein a gap is provided between an edge of the top of the first
fixing portion of the cleat and the capping-side first lowered
side of the capping-side first projecting portion of the

capping-side connector element of the roofing material.

[Claim 7]

The fitting-type roofing structure according to claim 5 or
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6, wherein a joint portion between the scooping-side inclined
inner side and the scooping-side hooking side of the scooping-side
connector element of the roofing material is abutted on the

inclined side of the second fixing portion of the cleat.
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