
Description Title of the Invention         FITTING-TYPR ROOFING MATERIAL,
CLEAT, AND FITTING-TYPE         ROOFING. STRUCTURE Technical Field
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 rooting material and the cleat,
Background Art [0002i        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 fiing
bracket f which has a trapezoidal gate shape, Ne...xt, a. scooping -sidn
connector element 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 scooping-side connector element. 2 is provided on one side edge
portion in the widthwise direction of a rooting material 1 which is
constituted of a metal  plate. The first fixing portion 32 and the second
fixing portion 33 are provided on both side portions of the cleat 31 in a
lateral direction corresponding- to the widthwise direction of the roofing
mateiial 1orizontal direction in the drawing) . Further, two projecting.
portions 5 and C 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 nei cfhhoring roofing material
1 in the widthwise direction. As described above, these roofing materials 1
are sequentially loined to each other in the widthwise direction to
complete roofing. In a boltiess state (fitting type) (patent document 1) .
[00031 



Th e .1: 0 0 if .i.:(3.ge1. S. :".t OW 1'1 in Figs 1 (a.) and 1 (h)
i_ncludes a fitting jaw portion 9, an inclined inner side 11, and a hooking
side 12 fitting one edge widthwise  element 2 thereof. The portion 9 is a.
bent portion which is extended from f a center roofing material main plate
portion 7 in the trectxon through a raised portion EL The widthwise 



direction corresponds to the widthwise direction of the roofing mate iai I.
The inclined inner side 11 and the ho king side 12 are subsequently
extended from the fitting jaw portion 9 through a horizontal top 10'
Further, the projecting portion. 5 include,:  a fitting jaw portion. 14, a
lowered inner side 16, and an incl.:Hied 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 math plate portion 7. The fitting jaw
portion 14 is a bent portion which is extended from the other edge of the
roofing material 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 fitt:,.ng jaw
portion 14 through a nori7ontal top 15. Further, the projecting portion 6
farther from the rooti. material main plate portion 7 includes an inclined
inner side 1.8, a raised inner side 19 which is slightly inclined inward, a
fitting jaw portion 21, and a hooking side 22. The inclined inner side 1B
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] Th2
cleat 31 shown. in FJ.c 1(.differs from the cleat. 31 shown in 1 (b) the
cleat 31 shown in Fig. 1(a), the first and the second fixing portions 32
and 33 include jaw portions 35 and 36, and horizontal tops 37 and 33, and
have inverse L-shapes, respectively. The jaw portions 35 and 36 are bent
and formed along  both edaes of a center cleat main plate 34 in the
above-mentioned lateral direction. The horizontal tops 37 and 38 are
extended from the jaw portions 35 and 36. An anti-rotation rib 39 is inward
projected at the nr on :36 ofthe second fixing portion 33. [0005] 



Thus, the inclined inner side 11 and the hooking side 12 of the
scooping-side connector element 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 ciLeat. 31 shown in Fig. 1(a). Further, the fitting jaWportion 9 of the
scooping-side connector 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 fit.tinq jac. 14 of the
projecting' port: 0 fitted to    c 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
roofing material. 1 is fitted on the f 3t 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 elemerd. 2
which is fitted on the second fixing portion 32. Further, the fitting jaw
portion 21 of the projecting. portion 6 is hooked and fitted to the fitt
portion 9 of the scooping-side connector element. 2. This fits the
projecting portion 6 of the capping side connector element 3 of the roofing
material I to the second fixing portion 33 through the s000pincjside
connector element 2. [0006] Partner, at the cleat 31 shown in1 (hi ) , the
first.  and the second fixing. portions 32 and 33 include inclined sides 40
and 41, and raised sides 42 and 43, respectively, The inclined sides 40 and
41 and the raised sides 42 and 43 are subsequently extended ia teraldy 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 too 44 and a
hooking side 45 which is inclinec, 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(h), the inclined inner side 11 and the hooking
side 12 of the scooping-side connector element 2 of the roofi g mate Mi. 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 law portion 14
of the projecting portion 5 is hooked and fitted to the hooking. side 45 of
the first fixing portion 32, and the lowered inner side 16 of the
projecting portion 5 is hooked and fitted to the raised side 42 of the
first fixing portion 32, This fits the projecting portion S of the
capping-side connector element 3 of the roofing. material 1 on the first
fixing portion 32, and further, hooks 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 1Japanese Patent
Application Laid-Open No, 2009-94926 



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
disadvantage 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 peeled
off. Further,jaw portions 35 and 36 of the cleat 31 are formed by bending
plates so that the radii of curvature cannot be small enough. Accordingly,
there 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 I. [00101
Further, each -8 of the first a.nc second fixing portionsand 33 has a wide
flat surface which is throughout the length of the cleat 31 in a depth
direction. The 



roofing material 1 (a direction orthogonal to the paper surface in the
drawing). 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 I, the contact pressure applied from the 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 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 o: the heat insulator. [0011]         in addition
to the foregoing, at the cleat 31 shown in rig. 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  jaw portions 35 and 36.
Ac=rdindly, there is a disadvantage in that the number of man-hours and the
cost needed to produce the cleat are increased. [0012 On the other
hand,case where the cleat 31 shown in 



Fig, 1 (b) is used, the fitting jaw portions 9 and 14 of the roofing
material 1 are fitted on the long edge surfaces which are throughout the
lengths of the edges of the hooking sides 45 and 46 of the cleat 31 in the
above-mentioned depth direction, Accordingly, when a heat. insulator. is
extensively provided on the reverse side of the roofing material 1, the
above-mentioned fitting lowers 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
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 atDove--Tflentioned derail direction,
and the edge of the hooking side 45 a isc 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 ne top 44  side 45 to
the heat insulator becomes low, and it is difficult to dig the top and the
edge surface into the heat insulator. Accordingly, the heat insulator has
an influence on the fitting condition between the roofing material 1. and
the cleat 31. Thus, there is a disadvantage in that it is necessary to
adjust the height where the cleat 31 is to he 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 fiL
ng-type roofing structure in which, when a fitting-type roofing materials
are constructed, the reverse side of the roofing material is not scratched,
the heat insulator is not peeled, the Li tti ng law 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 presenceabsencethe heat insulator.
[0015] 



Further, the present invention is a7imed, to provide a cleat of which
fixing portion is not easily folded even though the  downward pressure is
applied. to fit the roofing material, andalsofor which the number man-honns
and the cost of production do not mount. Means For Solving the Problems
[0016]          he present inventors have made intensive studies to solve
the above-described problems in the related art and to achieve the above
object. and, as a result, have made the present invention having the
following configuration. That is, according to the present invention, there
is provided 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 rectangularroofingmaterial
main plate portion, wherein,         the scooping-side connector element
compri.ses 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 fr the fitting jaw portion; a scooping s de
top which bulges approce.mately 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
consecutively connecting a camping-side raised portion which is formed at a
position extended from the roofing material main plate portion, an
approximately horizontaa. capping-side center recessed portion, and a
capping--side first projecting portion and a capping-side second projecting
portion which are positioned at both sides of. the ca.ppiAlq-side cent er
recessed portion, the center recessed portdon 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 porcioni a capping-side
first top which bulges approximately horizontally at a position extended
from the first fitting jaw portion; a capping. 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 inclinedside;
a capping-side second top which is bent ,and formed from an lappet cj. 0 f
the a 1 3  side; a ca.pp fig- S de 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
firstprolecting portion is slightly inclined from perpendicular to appKeach
the center recessed portion side more closely towarci 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 hack, 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 born edges of
the main plate portion. This can provide a preferable sotution. 



[0018]        Next, according to the present invention; there is provided a
cleat for conn.ecting and fixing the fitting-type roofing materials,
comprising:          a. f.Irst fixjniq 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 connecter element of one of the roofing
materials;          second fixing portion whicti 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
roofiing materia7s is fatten, 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 fizfrig portion has:
an inclined side which is formed at a position. extended from a s-ide of
the cleat main plate portion; a raised side which 4.6 raised from an upper
edge of the inhdined side; a. hooking side, which is cut and raised from a
center portion of the inclined side in a. depth direction corresponding no
a longitudinal direction of the foofingmaterialmainplatepririwinh,
,,:ndbctigesobijx3fielydomward and outward from: 0i depth direction center
portion of the raised side; a hooking horn. which tas a projecrtHor shape
and bulges outward from an edge portion of the inclined side in the deptb.
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_ 



[00191        Note that, the cleat according to the prosent invention
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 holm is formed at
a position extended from the flea a, the cleat has a rib which is formed to
have a protrusion shape and to extend from the clean 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 irwerdon,
there is provided    fittincrtyoe roofing structure including the fitting
type roof ing 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. fiYAng portion. of the cleat, the scooping -side connector
element of the other of the  cleaand the cappinu-side second projecting
portion of the 



capping-side connector element of the one of the roofing materialsis fitted
on the scooping-side connector element to subsequently joi.n fitting-type
roofing- materials next to each other in order to form a 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 lowered side of the
capping-side fir projecting portion of the capping-side connector element
of the roofing material, and the 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. This can provide a preferable
solution, Advantages of the invention L0022]        In the present
invention which adopts the above-mentioned structure, the capping-side firs
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 toapproachthe centerrecesseciportionmoreclosely  toward. the
kower side of the first lowered side, Thusa construction of the
fitting-type roofing materials; when fitted 



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 peeled.
[0023]             then 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 fi 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 the depth direction.
Thus, in a construction of the fitting-type roofing materi.a is, the f
itting 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 ;_11,, roof inn /material are hooked and fitted to the hooking-
side which  



has a short depth and the hooking horn which has a projection shape Thus,
the fitting 'Jaw portion of the scooping-side connector element of the
roofing- material i.s not easily disengaged from the cleat. Furthermore,
the center portion of the top in the depth direction is recessed downward.
The op bulges approximately horizontally and 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 ha ving a short
depth, and the hooking horn having a projection shape, when the heat
insulator is extensively provided on the reverse side of the roof tug
material, the area in which the hooking side having a short depth and
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 na; mater] 1 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, [002           Further, in the present invention, the
scooping-side hooking side is folded back outward. This can prevent
rainwater from slightly penetrating from the scooping-side fitting jaw
portion, or prevent dew condensation water which generates on the reverse
side of a capping-side second projecting portion f rem dropping into the
room side.         Further, in the present invention, the cleat includes 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, 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 roof
"714uLenat. the fixing parts are not easily folded. Furthermore, the cleat
can be produced while keeping the nun-doer of man-hours and the cost low,
Brief Description of the Drawings [0025]         Figs I (a) and 1 (b.) are
schematic explanatory diagrams for showing conventional fitting-type
roofing structures, respectively. 2 is a schematic explanatory diagram for
showing a 



fitting- Jype roofing material according to an embodiment of the present
invention.         Fig, 3 is a perspective view for showing a fitting-type
roofing structure according to an embodiment of the present invention.
Fig. 4 is a schematic explanatory diagram for showing the fitting-type
roofing structure according to the above-mentioned embodiment.
Figs. 5 (a) , 5 (b) and .5(c) are an elevation view, a side view, and a
plan view for showing a cleat according to an embodiment of the present
invention.         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
the above-mentioned embodiment, respectively.         Fig. 7 is a
perspective view for showing the clea.t according. to the above-mentioned
eMbodiment.         Figs. 8 (a) , (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 f 0 r
Car:g Out ,he I .:vent ion 



[002.6-1         The embodiments of the present invention will he described
below in detail based on the drawings. A roofing material 1 ac-cordingan
embodiment of the present invention is constituted  of a metal plate and
includes a scooping-side connector element 2 and a capping-side connector
elaent 3 as shown in Fig.2. The scooping-side connector element 2 and the
capping-side connector element 3 are formed into a recessed shape and a
projecting shape along both side edge portions in the widthwise direction
of the roofing material 1, respectively. The capping-side connector element
3 has two projecting portions 5 and 6. The projecting portions 5 and 6 are
coupled to each other through a capping-side center recessed portion 4
which is a bottom portion. As for the 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 presentdescribedarKlfurther, 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 boltiess construction method as shown in Fig 3.
Note that the roofing materialthe 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 mai-erli3] mait plate portion 7. The scocpino-s
deconnector element 2 is a. portion provided at a  position extended from a
scooping--side raised portion 8 which H 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 structure of the
scooping-side connector element   comprises a scooping-side fitting law
portion 9, a scooping-side top 10, a scooping-side inclined inner side 11,.
and a scooping--side            side 12. The scooping-side fitting law
portion 9 comprises a projeg portion which bulges toward the roofing mate
Ed main plate portion. 7 side at the position extended from the
scooping-side raised portion 8. The scooping-side top 10 bulges
approximately horizontally and outward from the extending upper edge of the
fitting jaw portion 9. The scooping-side inclined inner side 11 is bent
obliquely downward to the main plate side from the edge of the top 10. The
scooping-side hooking side 12 is bent and formed to open outward at the
position extended from the inclined inner side 11. Here, the tip of the
scooping-side hooking side 1.2 is folded back outward 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, ar a
drop of dew condensation water which generates on the reverse side of a
capping-side second prole tiug portion 6 into the room side. Note that the
water trapped at the fold back portion of the  



scoopie hooking side 12 is discharged to the edge cr1 the eaves due to the
roof inclination- 10028]         On the other hand, the capping-side
connector element 31:las 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. Et e on both sides of the capping-side
center recessed. porta.on 4 and sandwich the capping-side center recessed
portion 4.          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 cappingfirst inclined
side 17, The capping-side first fitting jaw portion 14 comprises a
preportion which is  side. The first capping-side top 15 bulges
approximately horizontally and outward from a position extended from the
first fitting -iaw portion 14. The capping-side first lowered. side 16 is
bent and formed downward from the free edge portion of the top 15. The
capping-side first inclined side 17 is formed obliquely
downmardamlorttwardfromthelower edge of the first lowered, side. Here, the
capping-side first lowered side 16 is slightly inclined 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 10c for
construction. A range where the heat insulator is not cut basically serves
as a guide for the inclination. angle. 100307 



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
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
capping-side second inclined side 18, a capping-side second raised side 19,
a capping-side second top 20, a capping-side second fitting jaw portion 21,
and a capping-side hooking side 22. The cappina-side second incl'e 18 is
formed outward and obliquely upward from the capping-side center recessed
portion 4 of the capping-side connector element 3. The capping-side second
raised side 19 is raised from the upper edge of the inclined side 18. The
capping-side second tops bent and formed from the upper edge of the
ng-,ide second raised. side 19, and bulges approximately horizontally and
outward. The capping-side second fitting law 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
ra.Lsed side 1.9 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 i=lination, 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 nerves as a guide.
The. angle is preferably from the perpendicular to about. MY for construct
I  



Note that, in the present errbodiment, a scooping-side inclined outer side
74 is formed at the upper portion extended from the 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
embodiment, each of the scooping-side raised portion 8 and the capping-side
raised portion 13 is provided with at least one bent portion. For example,.
large bent portions can be provided near the center portions of the raised
portions 8 and 13. As shown. in Fig. 2, rei.nforcinc ribs compr:i.Ej.hg
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 Ii 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 eiemen j are formed along both edges of the rooting
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  heat. insulation of the roofing maLanai. 1 and
prevents solar radiation heat. This can contribute to improved indoor
environment and saved energy. Further, this can prevent dew condensation
and noise. [0033]        The fitting-type roofing materials 1 according to
the present embodiment comprising the above-mentioned structure are
constructed.by engaging the scooping 'de connector element 2 and the
capping-side connector element 3 with the cleat 31 according to an
embodiment of the present invention. The scooping--nd. connecto re lement.
2 and the cappircv-aide 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 fixedand,supported,
respectivea.y, byaplurality 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 Inc! 4, the cleat 31 according to
theabo-ve-mentionedembodiment isremovaolyfastenedto 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 



31 includes a first fixing portion 32 and a second fixing portion
33atpositions in relative to the scooping-side connector element    (See
Fig.and the capping-side connector element 4 of the roofing material 1 (See
Fig. . 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 j.Sws 0 14, and 21. [0035]
To form the t ing-type roofing structure according to an. embodiment cf the
present invention, the first projecting portion 5 (See Fig.') 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
fix-, portion 33 of the cleat 31 are overlaid with and connected to the
scooping-sine connector. element 2 (See Fig.1.) of the other roofing
material 1 and the second projecting portion 5 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. [00361 



The fitting-type roofing structure according to the embodiment which uses
the cleat 31 shown in Fig. 4wiilhe 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 '
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 approximately
symmetric to 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 out and. raised from the center portions of the
inclined sides 50 and 51 in the depth direction (a direction orthogonal to
the paper surface insponding 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 55Th 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 the56 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 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 flanges 58 and 59 are bent 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 directimi 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-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 .1) of a roofing material 1 (See
Fig. l) 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. 1) of the ca.pping-side connector element 3 of the
previous roofing material I is fitted on the second fixing portion 33 while
the second projecting portion 6 caps the connector element 2 (See Fig forms
the fitting st ruct ore shown in Fig. 4. The roofing materials 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
connector element 2 and th.e capping-side connector element  3 of the
rooting materials 1 are fitted on the hooking side", 54 and 55 and the
hooking horns 62 and 63. This firmly fixes the roofing materials i to
effectively prevent, through the cleat 31, rainwater from penetrating.
r0039] 



Note that, at the cleat 31 shown in Fig. 4, the joisit:Iportion between the
scooping-side inclined inner side 11 and the scooping- i a hoo_ing side 12
of the scooping-side connector element 2 (See Fig. 1) of the roofing
material I ;See Fig. 1) is abutted on the inclined side 51 of the second
fixing portion 33, The abutment prevents the downward rotation of. the
scoop trig-side connector element 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
plate portion 7. 0040]         Further, as described above, the inward
flanges 58 and 59 are bent nd 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 thrilled 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
fix:Higportion33 in the above-mentioned depth direction, and four ribs 60
are formed into a protrusion  shape and are extended from the cleat main
plate portion 34 to the inclined sides 50 and 51 of the first fixing
portion. 32 and the second fixing portion 33. The flanges 58, 59, and 61,
and ribs 60 reinforce the cleat 31 and can prevent the first fixing portion
32 and. the second. fixing portion 33 from being folded by the pressure
when the roofing materials 1 are connected to the cleatFurther, 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.1) andthesecondprojectingportion.6 (SeeFig.1) through the center reces.
sed portion 4 at the capping-side connector 



element 3 'See Fig.1) cf 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. 1) of the other roofing material I. Thus,
each. of the first project portion 5 and the secondprojectingportion 6 of
the capping-side connector element 3 has a. single law 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),  [0042]        Further, in the fitting-. ype roofing structure
according to the present embodiment, the capping-side second raised side 19
at a position extended from the center recessed portion 4, and the inclined
inner side 11 of theecooping-side connector element. 2 (See Figl) are
subsequently formed side by side in the longitudinal direction of the
roofing material 1 (See Fig. 1) Thus, the capping-side second raised side
19 of the capping-side connector element 3 (See Fig.1) and the inclined
inner side 11 of the scooping-side connector element 2 exert the support
reaction force (wall reaction force) to support the pressure applied to the
main plate portions 7 of the roofing materials 1 from the side. This
prevents the roofing materials 1 from fioa' g and rotating even though a
large neq t' e pressure is a )1 E;C] 't: C> the roofing ma.terials 1. due
to a strong wind, a typhoon or the like.. Thus, the fitting condition can
always be maintained constant. [0043] Further, when the scooping-side
connecter element 2 of a 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 scoopingside connector element 2 fromtne side. Thus,
the raised side 19 pia-vs a role as a support. wail. Accordingly, even at
the part w.lich is not fitted to the  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- [ 0041
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 q 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 law portion 21, the raised side 19 of
the capping--side connector element 3 is easily slid down along e inclined
inner side 11 of the scooping-side connector element 



2, [00 45]         Further, at the roofing material I according to the
present embodiment, the scooping-side connector element 2 is provided the
inclined outer side 74 to have a recess. Thus, a gap is formed between the
scooping-side connector elemer3t. 2 and the capping-side connector element
3. The gap is an air space which can prevent a water immersion from the gap
between the cappin.g-side hooking side 22 and the scooping-side raised
portion 8 due to capillary action. [0046] Further, at. the roofing raa t:e
1 according to tne present  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
fixingportibn 33 of the cleat 31. Further, in the similar manner, the
cappingde 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. 



[0047j        Next, a method for constructing a roof as shown in Fig, 3 by
connecting the roofing. 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, In a first process, as snows. in Fig. 8(a), the
scooping-side connector element 2 of: a fitting-type roofing material 1 is
placed on the second fixing portion 33of-Lhe 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 sccbping-side connector element
2 is pushedexample, with his or her foot, as shown with an arrow (1) in the
same draw g. Rt the roofing naterial 1, the roofingerlain plate portion 7
(See Fig. 4) is maintained approximately horizontal, and the  hooking side
55 and the hooking horn 63 of the cleat 31 to prevent rainwater and a wind
from penetrating. rro4nj 



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 element
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 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
roof' q material. 1 is continuously turned until the scooping-sideconnector
element 2 of the previous roofing material :Lis  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 21 of thr,
cleat 31 in the first process. [0049] Next, in a. third process, as shown
with an arrow (5) in 8 (p), the outside capping-side second fitting- jaw
portion. 2a of the capping-side second projecting portion 9 is pushed down.
The cappircond projecting portion 9 is placed at the scooping--side
connector element 2 side or, namely, the second  fixinci 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 I and lnext to each other. 50] 



Thus, in the fitting-type roofing structure according to the present
eMocxiiment, the scoopi.ncl-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 he 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 projectinq
portion 5 in the capping-side connector element 3 of the roofing material 1
according to the present embodiment is slightlyinolinedfromthe
perpendicular so that the. cappinge first lowered side approaches the
center recessed po.tion 4 more closely toward the lower side. Further, the
bulginglengthof the cop 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  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- [00521         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
eathcxliment an 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 34 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 oosition extended from
the edge of the cleat main plate portion 34. The hooking horns 62 and 63
bulge outward from both edges of the in. tried sides 50 and 51 in the
abo'ontioned depth direction, and have projection shapes. Thus, in a
construction of the fitting type roofing materials I the fitting jaw
portion 9 of the scooping-side connector element 2 and the fitting jaw
portion lit of the first.  projecting portion 5 of the capping-side
connector element 3 of the roofino material 1 are hooked and fitted to the
hooking sides 54 and 55 which have short depths, and the hooking horns 62
and 63 which have projection shapes. Accordingly, the fitting- law portion
9 of the scooping-side connector element 2 of the roofing material 1 is
not. easily disengaged from the cleat 3a. Furthermore, the center portion
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. Thia,t the top 15 of the fi st 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 tinted 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 mnat:eria 1
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 previded on the reverse side of the roofing
material 1, the area where the heat insulator h abutted on them is narrow,
and the contact: ressure app lied to the heat:  ' nsulator h. from  th Emn
be c am e s 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 n and  the height where the
cleat 31 is to be set can be maintained constant rega iless of the presence
or absence of the heat insulator h. [0053]        Althoughdescribed above
based on the examples shown in the drawings, the present invention is not
limited to the above-mention examples, and caneppropriately be changed
within the scope of the description in claim for patent. For example, 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 Aurilicahilit [00541        The present invention is applicable
as roofing materials forordinaryresidences, schools, garages, factories,
warehouses, shops, assembly halls gymnasiums and the like Description of
Reference Numerals and [00551 I: roofing material.  2: seeeping-ttde
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[Claim 1] :ing-typeing 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 oortion, wherein,        the scoopina-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; ascooping--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-mine top; and -a scooping-side hooking
side which is formed at a position extended from the scooping-side inc. med
inner side,        the capping-sine connector element is formed by
consecutively connecting a capping-side raised portion which is fc:rmed at
a position extended from the roofing material main plate portion, an
approximately horizontal capping-side center recessed portion, and a capo
ng-side first projecting portion and a c a pp i nde second p Oi ecting port
I. on which are positioned at both sides of the cappin.g- side center
recessed portion, the cc ter  recessed. cortion and. the first. projecting
portion and the second projecting portion are formed at a position extended
from the capping-side raisea portion, 



the first projecting portion comprises: a capping-side first fitting jam
portion which is formed at a position extended from t.he capping-side
raieed 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. cupping-side first inclined side which is formed at a lower
edge of the first :Lowered side,        the second projec .ng portion
comprises: a cappi, -side second ieclined side w1ich 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
ti.:which is bent and formed fromanupperedge of:the raised side; a
capping-side second fitting lam portion which is bent and formed from an
edge portion of the second top; anda capping-side hooking side which is
folded back outward from a. lower edge of the second fitting law portion,
and        thecapping-side first lowered side of the first projecting
portion is s.ight.ly inclined from perpendicular to approach one center
recessed portion side more closely toward a lower side of the first lowered
side,  [Claim 2]        The fitting-type roofing material according to
claim 1, wherein the capping-side second raised side of the second
projecting portion of the capping-side connector element  is  lightly
inclined from perpendicular to approach the center recessed portion side
more closely toward a lower side of the second raised side. Lie in 3]
The fit,ing-type roofing material according to lain I or 2, wherein a. tip
of the scooping-side hooking side of the scooping-sde connector element is
folded back. 



[Claim 4]        The fitting- ype roofing material according to any one of
claim I to 3, wherein a heat insulator is attached on reverse sides of the
roofing material main plate portion, and the scooping-side connector
element and the capping-side connector element which are
formedalongbothedges of the roofing material main plate portion. [Claim 5]
A cleat for cocinecting and fixing the fitgLype roofing materials according
to any one of claims 1 to 4 comprising; a first fixing portion which is
bent and formed along one  edge of a rectangular cleat main plate portion
in a. widthwie 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 fi.xing portion which. is bent and
formed along the other edge in the widthwise direction of the ciea 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 con ie-tor
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. s 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 outyp tithe
;Leath direction center portion of the raised side; a lookrn which has a
proj cation shape and huictes outward from an edge portion of the inclined
side Jr the depth direction; a top which bulges approximately horizontally
and inward from an upper edge of the raised side, and             o.ehtS
ptft.ion of the. top ia the AO:1>th dir.ettian xdoeaod ciis 3 The.
cjent.ahndrOin.g toflang foldeaayandpp-trip:as 
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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 



46 

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 



47 

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 

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 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. 




