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(7) ABSTRACT

The structure of the present invention simplifies a roofing
procedure at the ridge of a roof, ensures easy detachment
and relocation, and enables ventilation of the air via the
ridge.

Each roof plate 10 has a third projection board 43 and a
second projection board 42 protruded from the upper face of
a roof plate member 12. The roof plates 10 fixed to roof
rafters N are covered with a ridge capping 120 at the ridge
of the roof. The ridge capping 120 has skirt elements 123
and rear projection plates 125 protruded from its lower face
to be fitted in the recess defined by each pair of joint
members 14L of the adjoining roof plates 10. In the area
covered by the ridge capping 120, the skirt elements 123
protruded from the lower face of the ridge capping 120, the
third projection boards 43 protruded from the upper face of
the roof plate members 12, and the rear projection plates 125
protruded from the lower face of the ridge capping 120 are
arranged to face each other in this sequence from the pole
plate side to the ridge side to form horizontal arrays along
the pitch of the roof.
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ROOF AND ROOF BOARD MATERIAL

TECHNICAL FIELD

[0001] The present invention relates to a roof shingled by
laying roof plates with a certain pitch of roof from the ridge
or the roof peak to the pole plates on both sides, as well as
to a roof plate that ensures roofing of excellent durability,
heat resistance, and noise reduction by a simple procedure
and allows relocation via attachment and detachment.

BACKGROUND ART

[0002] Tiles have conventionally been used for roofing.
The recent trend, however, uses metal roof plates in place of
the tiles. The roof plates made of metal have excellent
durability.

[0003] The rainfall measure is required at the ridge of the
roof when the roof plates are laid on both sides of the ridge
with a pitch of roof to shingle the roof. In the case of tile
roofing, for the rainfall measure, ridge tiles, such as plain
tiles, specific tiles, and ornamental tiles, are bound to the
foundation with linear elements and fixed with lime plaster.
In the case of roofing with metal plates, on the other hand,
the roof plates on both roof planes are covered with a ridge
capping, which is curved along the pitch of the roof, across
the roof width.

[0004] For coverage with the ridge capping, copings are
laid over the roof plates on both roof planes across the roof
width and are fixed to roof frame members (for example,
sheathing roof boards and roof rafters) with screws and
nails. The screws and nails penetrate the roof plates under
the copings to reach the foundation. The ridge capping is
then fixed to the copings with screws and nails.

[0005] The prior art ridge capping requires a large number
of nails and screws for fixation, which is time and labor
consuming. In the case of detachment of the existing ridge
capping and roof plates for recycle, all the hammered screws
and nails should be removed. This is also troublesome. The
nails form through holes in the roof plate, which causes the
following problem.

[0006] If rainwater enters the gap between the ridge cap-
ping and the roof plate, the penetrating water may cause rust
around the through hole and damage the roof plate. For the
effective rainfall measure, the ridge capping should be
processed in the field of roofing according to the roof plates
laid on the roof. Such processing is rather time and labor
consuming.

[0007] For the improved residential environment, ventila-
tion of the air inside the building and under the roof has
highly been demanded. The ridge at the peak of the roof is
adequate for ventilation of the air. The ridge capping is,
however, not usable for ventilation of the air, because of the
rainfall measure. The popular means for ventilation is
accordingly a ventilation fan attached to the wall of the
building.

[0008] The roof plate made of a metal of excellent dura-
bility has a drain board below the joint with an adjoining
roof plate. The drain board functions to prevent penetration
of rainwater from the joint. The structure of keeping the roof
frame member (the sheathing roof board or the roof rafter)
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from rainwater, in combination with the excellent durability
of the roof plate, effectively protects the roof.

[0009] The prior art roof plates, however, have several
problems to be solved, and can not sufficiently replace the
tiles.

[0010] The first problem arises in the firm and close joint
of the adjoining roof plates to prevent penetration of rain-
water. Even the extremely firm and close joint, however, can
not perfectly prevent invasion of water, which is a fluid of
large surface tension. There is accordingly a certain limit in
the effect of keeping the roof frame member (the sheathing
roof board or the roof rafter) from rainwater.

[0011] The second problem is metal-pattering sound of
raindrops, when a metal of excellent durability is applied for
the material of the roof plate. The pattering sound is trans-
mitted through the roof frame member (the sheathing roof
board or the roof rafter) that is directly in contact with the
roof plate and affects an attic or a loft.

[0012] The third problems is a significant temperature
change of the metal roof plate with the varying environment,
since the metal roof plates have extremely low specific heat,
compared with the ceramic tiles. The temperature change is
transmitted through the wooden roof frame member (the
sheathing roof board or the roof rafter). The transmitted
temperature change, in combination with the penetrating
rainwater, undesirably shortens the serviceable life of the
roof. Application and release of heat over the whole roof
plane shingled with the roof plates makes the inside of the
building hot in summer and cold in winter.

[0013] Other drawbacks are also noted.

[0014] The roofing with tiles only requires the tiles to be
mounted on batten seams fixed to the sheathing roof boards.
The roofing with roof plates, on the other hand, requires
clips of a specific shape and bending of the roof plates
according to the specific shape of the clips. Otherwise the
roof plates should be fixed to the roof frame members (the
sheathing roof boards or the roof rafters) with screws and
nails for roofing.

[0015] Inthe former structure, the clips should be fixed for
joint with the bended portion of the roof plates and a
relatively large number of clips are required. This makes the
roofing procedure rather time and labor consuming. In the
case of detachment of the roof plates, the joint with the clips
should be released. The roof plate itself, however, hides its
joint. The procedure of releasing the joint and detaching the
roof plates is also time and labor consuming. In the latter
structure, on the other hand, the screws and nails should be
hammered down to fix the roof plate to the roof rafter. This
work also takes time and labor. In the case of detachment of
the roof plates, all the hammered nails and screws should be
removed. This work is troublesome.

[0016] The object of the present invention is thus to solve
the problems discussed above and to provide a structure that
simplifies a roofing procedure at the ridge of a roof, ensures
easy detachment and relocation, and enables ventilation of
the air via the ridge.

[0017] The object of the present invention is also to
provide a roof plate that has excellent durability, effectively
prevents penetration of rainwater, and exerts heat insulating
and sound isolating effects.
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[0018] The object of the present invention is further to
provide a roof plate that ensures a simplified roofing pro-
cedure and easy detachment and relocation.

DISCLOSURE OF THE INVENTION

[0019] In order to attain at least part of the above and the
other related objects, the present invention is directed to a
roof shingled by laying roof plates with a certain pitch of
roof from a ridge at a roof peak to pole plates on both sides.
The roof includes: multiple convexes that are protruded
upward from each of the roof plates and are arranged along
a roof width, each of the convexes having a predetermined
length from the ridge along the pitch of roof; a ridge capping
that is located at the ridge and covers the roof plates on both
sides of the roof and the multiple convexes across the roof
width to determine a ridge appearance of the roof; and a
capping fixation member that fixes the ridge capping to a
ridgepole of the roof, such that the ridge capping covers the
roof plates and the multiple convexes. The ridge capping has
an inter-convex projection plate, which is protruded from a
lower face of the ridge capping to be fitted in a recess defined
by each adjoining pair of the convexes. The roof plate has a
roof plate-side projection board, which is protruded from an
upper face of the roof plate and is located above the
inter-conveXx projection plate of the ridge capping along the
pitch of roof to face the inter-convex projection plate. The
inter-conveXx projection plate and the roof plate-side projec-
tion board have a shape fitting the recess defined by each
adjoining pair of the convexes.

[0020] In accordance with one preferable application, the
ridge capping has a plurality of the inter-convex projection
plates along the pitch of roof, and the roof plate-side
projection board of the roof plate is located between an
adjoining pair of the inter-convex projection plates along the
pitch of roof.

[0021] In the roof of the present invention, the roof plates
on both sides of the roof and the convexes protruded from
the upper face thereof are covered along the roof width with
the ridge capping that defines the ridge appearance of the
roof. The ridge capping is fixed to the ridgepole of the roof
by means of the capping fixation member. As the ridge
capping covers the roof plates and their convexes, in the
space between the ridge capping and the roof plates, the
inter-conveXx projection plate protruded from the lower face
of the ridge capping is fitted in the recess defined by each
adjoining pair of the convexes on the upper face of each roof
plate.

[0022] In the space between the lower face of the ridge
capping and the upper face of the roof plate, the roof
plate-side projection board protruded from the upper face of
the roof plate is located upstream the inter-convex projection
plate along the pitch of the roof, in the recess defined by the
adjoining pair of the convexes. Namely in the space between
the lower face of the ridge capping and the upper face of the
roof plate, the inter-convex projection plate on the lower
face of the ridge capping and the roof plate-side projection
board on the upper face of the roof plate are arranged to face
each other in this sequence from the pole plate side to the
ridge side along the pitch of the roof. In the preferable
structure where the ridge capping has a plurality of the
inter-conveX projection plates along the pitch of the roof, in
the space between the lower face of the ridge capping and
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the upper face of the roof plate, the plurality of the inter-
convex projection plates on the lower face of the ridge
capping are fitted in the recess defined by the adjoining
convexes and are arranged to face each other along the pitch
of the roof. The roof plate-side projection board protruded
from the upper face of the roof plate is located between the
inter-conveXx projection plates on the lower face of the ridge
capping in the recess defined by the adjoining convexes. The
inter-conveXx projection plates on the lower face of the ridge
capping and the roof plate-side projection board on the
upper face of the roof plate have the above positional
relation in the recess of the adjoining convexes on the upper
face of the roof plate and effectively prevent penetration of
rainwater as discussed below.

[0023] The rainwater falling down on the roof hits against
the upper face of the ridge capping and is flown down to
reach the roof plates and the convexes in a non-covered area
without the ridge capping. The flown-down rainwater runs
together with rainwater directly falling down on the roof
plates and the convexes along the pitch of the roof towards
the pole plates. The substantially straight rainfall does not
run up toward the ridge against the pitch of the roof. The
roof of the present invention thus ensures the effective
measure against such rainfall.

[0024] The rainfall with gale as in the case of a typhoon,
on the other hand, may run up toward the ridge against the
pitch of the roof. The upward flow of the rainwater is
blocked by the inter-convex projection plates on the lower
face of the ridge capping and the roof plate-side projection
board on the upper face of the roof plate arranged along the
pitch of the roof in the space between the lower face of the
ridge capping and the upper face of the roof plate. More
specifically, the rainwater running up toward the ridge
against the pitch of the roof (for convenience, hereinafter
such rainwater is called the penetrating rainwater) is blocked
by the first inter-convex projection board on the pole plate
side.

[0025] This inter-convex projection plate is protruded
from the lower face of the ridge capping. The penetrating
rainwater may continue running up toward the ridge through
the gap between the end of the inter-convex projection plate
and the roof plate. The blockage of the inter-convex pro-
jection plate, however, significantly reduces the quantity of
the penetrating rainwater that runs through the inter-convex
projection plate toward the ridge. The penetrating rainwater
running through the inter-convex projection plate is then
blocked by the roof plate-side projection board, which is
protruded from the upper face of the roof plate and is located
above the first inter-convex projection board along the pitch
of the roof.

[0026] The penetrating rainwater running through the
inter-convex projection plate should have a sufficient vol-
ume to run over the end of the roof plate-side projection
board on the upper face of the roof plate and continue
flowing up toward the ridge. The volume of the penetrating
rainwater flowing up toward the ridge through the inter-
convex projection plate is, however, significantly reduced by
the blockage of the inter-convex projection plate. It is thus
substantially impossible that the penetrating rainwater run-
ning through one inter-convex projection plate runs over the
upper roof plate-side projection board along the pitch of the
roof and continues flowing up toward the ridge. In the
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preferable structure that the inter-convex projection plates
on the lower face of the ridge capping and the roof plate-side
projection board on the upper face of the roof plate are
arranged alternately along the pitch of the roof, the pen-
etrating rainwater has less chance of flowing up toward the
ridge. The inter-convex projection plate on the lower face of
the ridge capping and the roof plate-side projection board on
the upper face of the roof plate respectively fit in the recess
defined by the adjoining convexes on the upper face of the
roof plate. This arrangement ensures the efficient blockage
of rainwater by these projection plate and projection board
and effectively prevents the flow of penetrating rainwater
toward the ridge. The roof of the present invention thus
attains the effective rainfall measure against even heave rain
with gale. The especially effective rainfall measure is
expected in the preferable structure where the ridge capping
has the multiple inter-convex projection plates along the
pitch of the roof and the roof plate-side projection board of
the roof plate is interposed between the adjoining inter-
convex projection plates.

[0027] In the roof of the present invention having the
effective rainfall measure, the ridge capping is fixed to the
ridgepole of the roof only by means of the capping fixation
member, and no nails or screws penetrating the roof plate are
used for fixation of the ridge capping. The use of the readily
fastened capping fixation member, such as bolts and nuts,
facilitates fixation of the ridge capping to the ridge pole as
well as detachment thereof. Especially the capping fixation
member that strains the ridge capping toward the ridge pole
for fixation (for example, long bolts and nuts) ensures casy
attachment and detachment from the side below the ridge-
pole.

[0028] No use of a nail or screw penetrating the roof plate
for fixation of the ridge capping does not make any through
hole in the roof plate. This arrangement is free from the
potential troubles described previously, such as rusting and
damage of any constituent, due to formation of the through
hole. The effective rainfall measure attained by the structure
of the roof further ensures prevention of such potential
troubles.

[0029] The shape of the convex may be rectangular,
trapezoidal, triangular, or semi-spherical.

[0030] The roof plate-side projection board protruded
from the upper face of the roof plate is located upstream the
upper-most inter-convex projection plate of the ridge cap-
ping closest to the ridgepole to face the inter-convex pro-
jection plate.

[0031] Namely the roof plate-side projection board pro-
jected from the upper face of the roof plate is located
upstream along the pitch of the roof (that is, the side close
to the ridgepole) in the space between the lower face of the
ridge capping and the upper face of the roof plate. The
upstream projection board close to the ridgepole eventually
blocks the upward flow of the penetrating rainwater. This
further enhances effects of the rainfall measure.

[0032] In one preferable embodiment of the roof of the
present invention, the inter-convex projection plate has a
lower air vent on a lower projection end thereof to allow
ventilation of the air along the upper face of the roof plate,
and the roof plate-side projection board has an upper air vent
on an upper projection end thereof to allow ventilation of the
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air along the lower face of the ridge capping. The respective
air vents may be a notch formed on the lower projection end
of the inter-convex projection plate and a notch formed on
the upper projection end of the roof plate-side projection
board. In another example, the projection length of the
inter-convex projection plate is specified to make a gap
between its lower end and the upper face of the roof plate,
whereas the projection length of the roof plate-side projec-
tion board is specified to make a gap between its upper end
and the lower face of the ridge capping. These gaps may be
the respective air vents.

[0033] This structure allows exchange of the air surround-
ing the ridge pole with the outside air via the lower air vent
on the lower end of the inter-convex projection plate and the
upper air vent on the upper end of the roof plate-side
projection board in the space between the lower face of the
ridge capping and the upper face of the roof plate. The
building structure that allows exchange of the air inside the
building with the air surrounding the ridge pole attains
ventilation of the air inside the building and above the
ceiling via the ridge at the peak of the roof, thus improving
the residential environment.

[0034] The convex of the roof plate should be in a covered
area with the ridge capping, and preferably has a length
identical with the length of the roof plate. This simplifies
manufacture of the roof plate with the convex. The roof plate
with the convex can thus be manufactured readily by extru-
sion molding of a metal or a resin. When the roof plate and
the convex are both made of a metal material, the convex is
easily formed by bending.

[0035] 1In the roof of the present invention, the roof plate
may integrally include a roof plate member that is located
above a roof frame member (a sheathing roof board or a roof
rafter) disposed between the ridgepole and the pole plates
along the pitch of roof, a hollow support member that props
up the roof plate member apart from the roof frame member,
and the convex.

[0036] When the roof plate member is laid to cover the
roof frame member, such as the roof rafter or the sheathing
roof board on the roof rafter, the support member mounted
on the sheathing roof board or the roof rafter props up the
roof plate member apart from the sheathing roof board or the
roof rafter. Since the roof plate member is propped up by the
support member to be apart from the roof frame member like
the sheathing roof board or the roof rafter, there is an air
layer between the roof frame member and the roof plate
member. The cavity of the hollow support member also
forms the air layer. The air layer functions as a soundproof
layer against the pattering sound of raindrops and as a heat
insulating layer against the temperature change of the roof
plate member with the varying environment, thus exerting
the excellent sound isolating and the heat insulating effects.
The air layer is communicable with the space between the
lower face of the ridge capping and the upper face of the roof
plate. The air in the air layer is accordingly exchangeable
with the outside air via the lower air vent on the lower end
of the inter-convex projection plate and the upper air vent on
the upper end of the roof plate-side projection board. Even
when the radiation from the sun heats up the roof plates and
heightens the temperature of the air in the air layer during
the daytime, as in the summer season, this structure enables
the hot air in the air layer to be discharged and vented during
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the night. The arrangement thus effectively prevents the
temperature rise inside the building via the roof.

[0037] Tt is preferable that the roof plate has a net inside
the convex or in a space between the roof frame member and
the roof plate member propped up by the leg and the support
member to prevent invasion of small animals like rats and
insects.

[0038] There is no specific restriction in material appli-
cable for the respective constituents of the roof, such as the
ridge capping and the roof plates described above, partly
because of no formation of through holes. Namely there is
a high degree of freedom in selection of the suitable mate-
rial, which is light in weight and inexpensive and has good
processibility. Available materials include diverse metals,
plastics, plaster boards, and glasses. Application of the metal
material to the roof plate member gives the favorable
durability and weather resistance. In such cases, the air layer
defined by the support member below the roof plate member
preferably has a dimension of 50 mm to 150 mm for the
sufficient sound isolating and heat insulating effects.

[0039] From the viewpoints of processibility and durabil-
ity, it is preferable that the roof plate including the roof plate
member and the support member and the ridge capping
covering the roof plate are made of a metal. Steel, pure iron,
titanium, stainless steel, and aluminum are especially pref-
erable for the better durability. By taking into account the
weight and the effective prevention of warp or deformation,
the preferable thickness of the roof plate member and the
support member of the roof plate and the ridge capping is in
a range of 1.5 mm to 5 mm. The roof plate member, the
support member, and the convex may be molded integrally,
for example, by extrusion molding, to form the roof plate of
the enhanced durability.

[0040] A plurality of the roof plate members may be laid
longitudinally to shingle the roof. In this application, the
roof plate member is a board of a predetermined width and
has joint members on both sides across its width to make
each adjoining pair of the roof plate members joined with
each other. The joint member has a leg, which is protruded
from an end of the roof plate member and props up the roof
plate member at the end apart from the sheathing roof board
or the roof rafter. The leg has a height substantially identical
with the height of the support member.

[0041] In this application, the roof plate member is
propped up by the support member, while the end of the roof
plate member is propped up by the leg of the joint member
apart from the sheathing roof board or the roof rafter. This
arrangement effectively prevents warp or any deformation of
the roof plate member.

[0042] By taking into account the suitable number of roof
plate members that are longitudinally laid to shingle the
roof, the width of the roof plate member is preferably in a
range of 450 mm to 1200 mm or more preferably in a range
of 600 mm to 1000 mm. Such dimension ensures the easy
handling of the roof plate members.

[0043] Inthe case of longitudinal shingling of the roof, the
joint member is preferably provided with a rainproof mecha-
nism for preventing penetration of rainwater. One embodi-
ment of the rainproof mechanism is discussed below.

[0044] A quasi J-shaped rainwater shielding member is
attached to each of the two side ends of the roof plate
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member. The fold and the portion facing thereto (facing part)
of the rainwater shielding member defines a groove at each
side end of the roof plate member. The remaining portion
(residual part) of the rainwater shielding member extended
upward from the facing part separates the groove from the
roof plate member and makes the side wall of the groove
extended at the side end of the roof plate member. The roof
plate member has the rainwater shielding members on both
side ends in a rotationally symmetrical manner. At one side
end, the groove has an upper opening and is located on the
side of the sheathing roof board or the roof rafter, while the
residual part is extended upward from the roof plate mem-
ber. At the other side end, the groove has a lower opening
and is located above the roof plate member, while the
residual part is extended downward from the roof plate
member toward the sheathing roof board or the roof rafter.
In the roof shingled by longitudinally laying the roof plates,
the quasi J-shaped rainwater shielding members formed at
the side ends of adjoining roof plate members are fitted in
and joined with each other, in such a manner that the residual
part extended downward from one roof plate member enters
the upward opening of the groove at the joint of the other
roof plate member and that the lower opening of the groove
at the joint of one roof plate member covers the residual part
extended upward from the other roof plate member. In this
coupling state, one roof plate member and its rainwater
shielding member block the upper opening of the groove at
the joint of the other roof plate member.

[0045] At the joint of each end of the roof plate member,
the quasi J-shaped rainwater shielding members oriented
upright in the vertical direction are fitted in each other. The
inverted J-shaped rainwater shielding member of the fitting
prevents penetration of rainwater. While the rainwater
shielding members are oriented upright, the roof plate mem-
bers and the rainwater shielding members as the joint
members are inclined along the pitch of the roof. Even when
a little quantity of rainwater enters the joint of the rainwater
shielding members by any chance, the J-shaped joint mem-
ber works as a gutter for flowing the rainwater down and
effectively keeps the sheathing roof boards from rainwater.
The joint does not adopt any mechanically tight fixation
mechanism but simply makes the J-shaped elements fitted in
each other. The joint effectively absorbs a shape change of
the roof plate member over time or with a variation in
thermal expansion, thus preventing accumulation of useless
stresses. The structure of the joint also facilitates recovery
and recycle of the used roof plates. The structure does not
require any processing, such as bending, in the field of
roofing, thus further enhancing the workability.

[0046] From the viewpoints of processibility and durabil-
ity, it is preferable that the joint member (rainwater shielding
member) is made of a metal, like the roof plate member.
Steel, pure iron, titanium, stainless steel, and aluminum are
especially preferable for the better durability. By taking into
account the weight and the effective prevention of warp or
deformation, the preferable thickness of the joint member
(rainwater shielding member) is identical with the thickness
of the roof plate member and is in the range of 2 mm to 4
mm.

[0047] From the viewpoints of productivity and durability,
it is preferable that the joint member (rainwater shielding
member) is welded to the roof plate member. Seamless
welding is desirable for the high water proofing property. In
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the case where a metal of excellent processibility is applied
for the roof plate member, its two side ends may be bent to
form the joint members. The integrally molded roof plate
member with joint members (rainwater shielding members),
for example, by extrusion molding, ensures the higher
durability and water proofing property.

[0048] Another embodiment of the rainproof mechanism
is discussed below.

[0049] The roof plate member applicable for the longitu-
dinally shingled roof has a convex body projected upward at
one side end thereof. The roof plate member is also provided
with a rainwater shielding member at the other side end
thereof. The rainwater shielding member of the roof plate
member has an inner conveX that is protruded upward to be
fitted in the convex body of an adjoining roof plate member,
and a lower convex that connects with the inner convex and
is protruded downward. The inner convex and the lower
convex are formed by bending. The rising side end of the
lower convex comes into contact with the lower face of the
adjoining roof plate member.

[0050] In this rainproof mechanism, at the joint of one roof
plate member with an adjoining roof plate member, that is,
below the convex body of the adjoining roof plate member,
the lower convex of one roof plate member defines a groove
and the inner convex parts the inside of the convex body of
the adjoining roof plate member. In this state, the convex
body of the adjoining roof plate member covers over the
groove defined by the lower convex of one roof plate
member. The groove of the lower convex is accordingly
separated from the left and right roof plate members, and the
opening of the groove is closed.

[0051] At the joint of adjoining roof plate members, the
inner convex located inside the convex body prevents pen-
etration of rainwater. While the rainwater shielding member
is covered with the convex body, the roof plate member and
the rain shielding member as the joint member are inclined
along the pitch of the roof. Even when some rainwater enters
the inside of the convex body, the penetrating rainwater is
blocked by the inner convex. The rainwater should run over
the inner convex to reach the lower convex. This arrange-
ment significantly reduces the quantity of rainwater entering
the lower convex. The lower convex functions as a gutter
and flows the penetrating rainwater down to the pole plate
side, thereby effectively preventing penetration of rainwater.
The joint does not adopt any mechanically tight fixation
mechanism but simply makes the inner convex fitted in the
convex body. The joint effectively absorbs a shape change of
the roof plate member over time or with a variation in
thermal expansion, thus preventing accumulation of useless
stresses. The structure of the joint also facilitates recovery
and recycle of the used roof plates. The structure does not
require any processing, such as bending, in the field of
roofing, thus further enhancing the workability.

[0052] In order to attain at least part of the objects
described previously, the present invention is also directed to
a first roof plate, where a plurality of the roof plates are
joined with and fixed to one another on the sheathing roof
boards. The first roof plate includes: a roof plate member
that is a long board of a predetermined width; a joint
member that has a substantially J-shaped cross section and
includes a leg, which is a broad, long plate having an
identical length with a length of the roof plate member, and
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a fold, which has substantially half a width of the leg, the leg
and the fold being joined with each other along their
longitudinal sides, a substantial center of the leg being
attached to each longitudinal side of the roof plate member
at practically right angles in such a manner that the fold is
located outside and the two joint members are rotationally
symmetrical about the roof plate member; and a fixation
member that is attached to the roof plate member to fix the
roof plate member to a roof frame member.

[0053] In the first roof plate of the present invention
having the substantially J-shaped joint member attached to
each longitudinal side of the roof plate member, the fold and
the portion of the leg facing thereto defines a groove on the
longitudinal side of the roof plate member. The remaining
portion of the leg (residual leg part) separates the groove
from the roof plate member and makes the side wall of the
groove extended on the longitudinal side of the roof plate
member. The roof plate member has the joint members on
both longitudinal sides in a rotationally symmetrical manner.
On one longitudinal side, the groove has an upper opening
and is located on the side of the roof frame member (the
sheathing roof board or the roof rafter), while the residual
leg part is extended upward from the roof plate member. On
the other longitudinal side, the groove has a lower opening
and is located above the roof plate member, while the
residual leg part is extended downward from the roof plate
member toward the roof frame member (the sheathing roof
board or the roof rafter). In the roof shingled by laying the
roof plates, the quasi J-shaped joint members formed on the
longitudinal sides of adjoining roof plate members are fitted
in and joined with each other, in such a manner that the
residual leg part extended downward from one roof plate
member enters the upward opening of the groove in the joint
member of the other roof plate member and that the lower
opening of the groove in the joint member of one roof plate
member covers the residual leg part extended upward from
the other roof plate member. In this coupling state, one roof
plate member and its joint member block the upper opening
of the groove in the joint member of the other roof plate
member. The roof plate member is fixed to the sheathing
roof board or the roof rafter by means of the fixation member
attached to the roof plate member.

[0054] At the joint of the roof plate members, that is, at the
coupling of the joint members, the quasi J-shaped joint
members are oriented upright in the vertical direction. The
inverted J-shaped joint member of the coupling prevents
penetration of rainwater. While the joint members are ori-
ented upright, the roof plate members and the joint members
are inclined along the pitch of the roof. Even when a little
quantity of rainwater enters the coupling of the joint mem-
bers by any chance, one J-shaped joint member of the
coupling works as a gutter for flowing the rainwater down
and effectively keeps the roof frame members (the sheathing
roof boards and the roof rafters) from rainwater. The joint
does not adopt any mechanically tight fixation mechanism
but simply makes the J-shaped parts of the joint members
fitted in each other. The joint effectively absorbs a shape
change of the roof plate member over time or with a
variation in thermal expansion, thus preventing accumula-
tion of useless stresses. The structure of the joint also
facilitates recovery and recycle of the used roof plates. The
structure does not require any processing, such as bending,
in the field of roofing, thus further enhancing the workabil-

1ty.
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[0055] By taking into account the suitable number of roof
plate members used for roofing, the width of the roof plate
member is preferably in a range of 450 mm to 1200 mm or
more preferably in a range of 600 mm to 1000 mm. Such
dimension ensures the easy handling of the roof plate
members. The preferable height of the leg of the joint
member ranges from 50 mm to 150 mm to completely
prevent penetration of rainwater. The preferable height of
the fold is accordingly in a range of 25 mm to 75 mm. The
dimension of the joint of the fold with the leg is specified not
to bite into the roof frame member (the sheathing roof board
or the roof rafter).

[0056] The fixation member is preferably attached to a
center portion of the roof plate member having a predeter-
mined width. This arrangement keeps the position of the
fixation member along the width even when the roof plate
member is used upside down. In one preferable application,
the fixation members are attached to both the upper face and
the lower face of the roof plate member. This arrangement
facilitates the fixation even when the roof plate member is
used upside down. In this application, it is preferable that the
fixation member on the upper face of the roof plate member
is detachable for the better appearance.

[0057] The roof plate member is fixed to the roof frame
member via the fixation member, so that an air layer
corresponding to the height of the fixation member is formed
in the space between the roof frame member (the sheathing
roof board or the roof rafter) and the roof plate member.
When a metal of high durability is applied for the roof plate
member, this air layer functions as a soundproof layer
against the metal-pattering sound of raindrops and as a heat
insulating layer against the temperature change of the roof
plate member with the varying environment, thus exerting
the excellent sound isolating and the heat insulating effects.
Namely there is a high degree of freedom in selection of the
suitable material, which is light in weight and inexpensive
and has good processibility, for the roof plate member.
Available materials for the roof plate member include
diverse metals, plastics, plaster boards, and glasses. The air
layer formed by the fixation member in the space between
the roof frame member (the sheathing roof board or the roof
rafter) and the roof plate member preferably has a dimension
of 50 mm to 120 mm for the sufficient sound isolating and
heat insulating effects. The thickness of the air layer should
be not less than the height of the leg. When the thickness of
the air layer formed by the fixation member is identical with
the height of the leg, the roof plate member can desirably be
held above the roof frame member by both the fixation
member and the leg.

[0058] From the viewpoints of processibility and durabil-
ity, it is preferable that the roof plate member and the joint
member are made of a metal. Steel, pure iron, titanium,
stainless steel, and aluminum are especially preferable for
the better durability. By taking into account the weight and
the effective prevention of warp or deformation, the prefer-
able thickness of the roof plate member and the joint
member is in the range of 2 mm to 4 mm.

[0059] From the viewpoints of productivity and durability,
it is preferable that the joint member is welded to the roof
plate member. Seamless welding is desirable for the high
water proofing property. In the case where a metal of
excellent processibility is applied for the roof plate member,
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its two longitudinal sides may be bent to form the joint
members. The integrally molded roof plate member with
joint members, for example, by extrusion molding, ensures
the higher durability and water proofing property.

[0060] 1t is preferable that the fixation member is com-
posed of a material having the better heat insulating effect
and/or the better vibration isolating effect than the roof plate
member. This further enhances the heat insulating and sound
isolating effects of the whole roof plate. Composite materials
with glass short fibers or pitch carbon fibers as fillers (for
example, glass fiber-containing plastics and carbon fiber-
containing plastics) are desirably applicable for the fixation
member.

[0061] In order to attain at least part of the objects
described previously, the present invention is further
directed to a second roof plate, where a plurality of the roof
plates are horizontally laid on and fixed to a roof frame to
define a roof appearance. The second roof plate includes: a
roof plate member that is a long board of a predetermined
width; a convex body that is attached to and protruded
upward from one side of the roof plate member along a pitch
of roof; a joint member that is attached to the other side of
the roof plate member along the pitch of roof to be combined
with the convex body of an adjoining roof plate member;
and a fixation member that is attached to the roof plate
member to prop up the roof plate member apart from the
roof frame and fix the roof plate member to the roof frame.
The joint member has: an inner convex that is protruded
upward from the roof plate member to be fitted in the convex
body of the adjoining roof plate member; and a lower
convex that connects with the inner convex and is protruded
downward from the roof plate member. The lower convex
has a rising side end, which defines a convex shape on the
other side of the roof plate and has an extension toward a
lower face of the adjoining roof plate member.

[0062] In the second roof plate of the present invention,
the convex body, which is protruded upward from the roof
plate member, is attached to one side end of the roof plate
member along the pitch of the roof, while the joint member
is attached to the other side end of the roof plate member. In
the roof shingled by longitudinally laying the roof plates of
the present invention on the roof frame, the convex body of
one roof plate member faces the joint member of an adjoin-
ing roof plate member along the pitch of the roof. In the
structure of the present invention, the joint member is
received in the convex body of the adjoining roof plate
member. Namely the joint member of one roof plate member
is fitted in and joined with the convex body of the other roof
plate member. In the coupling state of the adjoining roof
plate members, each roof plate member is propped up by the
fixation member apart from the roof frame and is thereby
fixed to the roof frame.

[0063] The joint member has the inner convex and the
lower convex connecting with the inner convex. The inner
convex is protruded upward from the roof plate member to
be fitted in the convex body of the adjoining roof plate
member. In the coupling state of the convex body with the
joint member, the convex body of one roof plate member
covers over the inner convex of the other roof plate member.
The lower convex connects with the inner convex and is
protruded downward from the roof plate member. The lower
convex connecting with the inner convex covered with the
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convex body defines a groove having an upper opening on
the side end of the roof plate member. The lower convex has
the rising side end protruded toward the lower face of the
adjoining roof plate member. The rising side end separates
the groove from the roof plate member. This groove is
covered with the convex body or with the adjoining roof
plate member, since the lower convex connects with the
inner convex covered with the convex body of the adjoining
roof plate member. The cover of the inner convex with the
convex body and the cover of the groove with the convex
body or the adjoining roof plate member are along the pitch
of the roof. The groove functions as a gutter to flow
rainwater down along the pitch of the roof.

[0064] In the adjoining roof plate members of the longi-
tudinally shingled roof, the convex body and the inner
convex are both projected from the roof plate members in
such a manner that the inner convex is covered with the
convex body, and are inclined along the pitch of the roof.
Even if the rainwater enters the convex body by any chance,
the inner convex fitted in the convex body prevents further
penetration of the rainwater and blocks the penetrating
rainwater. The convex body and the inner convex are
inclined along the pitch of the roof, so that the penetrating
rainwater blocked by the inner convex is flown down along
the pitch of the roof. This arrangement thus ensures the high
rainproof effects.

[0065] 1If the rainwater runs over the inner convex fitted in
the convex body by any chance, the penetrating rainwater is
received by the groove, which is defined by the lower
convex connecting with the inner convex and functions as
the gutter. The penetrating water is thus flown down and
discharged to the pole plate side. This arrangement thus
effectively keeps the roof frame from rainwater. The joint of
the adjoining roof plate members does not adopt any
mechanically tight fixation mechanism but simply makes the
inner convex of one roof plate member fitted in the convex
body of the other roof plate member. The joint effectively
absorbs a shape change of the roof plate member over time
or with a variation in thermal expansion, thus preventing
accumulation of useless stresses. The structure of the joint
also facilitates recovery and recycle of the used roof plates.
The structure does not require any processing, such as
bending, in the field of roofing, thus further enhancing the
workability.

[0066] By taking into account the suitable number of roof
plate members used for roofing, the width of the roof plate
member is preferably in a range of 450 mm to 1200 mm or
more preferably in a range of 600 mm to 1000 mm. Such
dimension ensures the easy handling of the roof plate
members. The projection height of the inner convex that
blocks the penetrating rainwater is preferably in a range of
50 mm to 150 mm, in order to completely prevent penetra-
tion of rainwater. The convex body should be projected to
cover the inner convex. When both the convex body and the
inner convex are rectangular, the width of the projection is
preferably in a range of 25 mm to 75 mm. More specifically,
it is preferable that the projection width of the convex body
is wider than the projection width of the inner convex in this
range. The lower convex defining the groove as the gutter is
preferably a rectangle having a width of 25 mm to 50 mm.
The width of the lower convex in this range desirably
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prevents the lower convex from biting into the roof frame,
even when the lower convex is directly in contact with the
roof frame.

[0067] The roof plate member is fixed to the roof frame via
the fixation member, so that an air layer corresponding to the
height of the fixation member is formed in the space between
the board of the roof frame (for example, the sheathing roof
board) and the roof plate member. When a metal of high
durability is applied for the roof plate member, this air layer
functions as a soundproof layer against the metal-pattering
sound of raindrops and as a heat insulating layer against the
temperature change of the roof plate member with the
varying environment, thus exerting the excellent sound
isolating and the heat insulating effects. The air layer formed
by the fixation member preferably has a dimension of 50 mm
to 120 mm for the sufficient sound isolating and heat
insulating effects. When the thickness of the air layer formed
by the fixation member is identical with the projection
height of the lower convex, the roof plate member can
desirably be held above the roof frame by both the fixation
member and the lower convex.

[0068] From the viewpoints of processibility and durabil-
ity, it is preferable that the roof plate member as well as the
convex body and the joint member on both side ends thereof
are made of a metal. Steel, pure iron, titanium, stainless
steel, and aluminum are especially preferable for the better
durability. By taking into account the weight and the effec-
tive prevention of warp or deformation, the preferable
thickness of the roof plate member and the joint member is
in the range of 2 mm to 6 mm.

[0069] In one preferable example, the convex body is
formed by bending one side end of the metal roof plate
member, while the inner convex and the lower convex of the
joint member are formed by bending the other side end of
the metal roof plate member. This arrangement is favorable
for the high productivity, the high durability, the enhanced
waterproof property, and the reduced cost. In the case where
a metal of excellent processibility is applied for the roof
plate member, the roof plate member, the convex body, and
the joint member may be formed integrally, for example, by
extrusion molding. This ensures the higher durability and
water proofing property.

[0070] 1t is preferable that the fixation member is com-
posed of a material having the better heat insulating effect
and/or the better vibration isolating effect than the roof plate
member. This further enhances the heat insulating and sound
isolating effects of the whole roof plate. Composite materials
with glass short fibers or pitch carbon fibers as fillers (for
example, glass fiber-containing plastics and carbon fiber-
containing plastics) are desirably applicable for the fixation
member.

[0071] The inner convex may have a top face that is in
contact with a bottom face of the convex body of the
adjoining roof plate member.

[0072] This arrangement effectively prevents the rainwa-
ter entering the convex body from running over the inner
convex, and thereby attains the favorable water proofing
property. The inner convex props up the convex body. In the
structure that the lower convex connecting with the inner
convex is in contact with the roof frame, the convex body is
preferably propped up by the lower convex and the inner
convex.
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[0073] In one preferable structure, the lower convex has a
flange on an upper edge of the rising side end, which comes
into contact with a lower face of the roof plate member. The
convex body has a falling side end that is extended toward
an upper face of an adjoining roof plate member to form a
flange on a lower edge thereof, which comes into contact
with the upper face of the adjoining roof plate member.

[0074] In this structure, the flange on the upper edge of the
rising side end of the lower convex props up the roof plate
member, while the flange on the lower edge of the falling
side end of the convex body supports the whole convex
body.

[0075] The lower convex of the joint member may have a
greater projection height than a projection height of the
convex body across the roof plate member.

[0076] The groove defined by the lower convex accord-
ingly has the greater depth than the projection height of the
inner convex fitted in the convex body. The groove of such
dimension effectively causes the rainwater running over the
inner convex fitted in the convex body to be flown down and
discharged to the pole plate side, thus ensuring the enhanced
water proofing property.

[0077] In order to attain at least part of the objects
described previously, the present invention is also directed to
a third roof plate, where a plurality of the roof plates are laid
to shingle a roof and define a roof appearance. The third roof
plate integrally includes: a roof plate member, which is a
board; and a hollow support member that is arranged on an
upper face of a roof frame member along a pitch of roof to
prop up the roof plate member apart from the roof frame
member. The support member has a fixation hole, which is
formed in a bottom face thereof that is in contact with the
roof frame member, and receives a fixing element protruded
from the roof frame member. The fixation hole has a
positioning section that positions the fixing element, and a
broader section that is wider than the fixing element, where
the positioning section is located above the broader section
along the pitch of roof.

[0078] In the third roof plate of the present invention,
when the roof plate member is laid to cover the roof rafter
or the sheathing roof board mounted on the roof rafter, the
support member is located close to the sheathing roof board
or the roof rafter to prop up the roof plate member apart from
the roof frame member (the sheathing roof board or the roof
rafter). In this state, the fixing element projected from either
one of or both of the sheathing roof board and the roof rafter
is received in the fixation hole formed in the bottom face of
the support member. The fixing element is positioned by the
upper positioning section of the fixation hole along the pitch
of the roof. This causes the roof plate member and the whole
roof plate to be positioned relative to the roof frame member
(the sheathing roof board or the roof rafter). The sheathing
roof board is generally laid on the roof rafter. In the roof
shingled with the roof plates of the present invention, the
roof plate may directly be mounted on the roof rafter without
the sheathing roof board.

[0079] In one preferable application, one single support
member has a plurality of the fixation holes, and a plurality
of the fixing elements are provided corresponding to the
plurality of fixation holes along the pitch of the roof. This
arrangement enables the roof plate member and the whole
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roof plate to be securely positioned relative to the roof frame
member (the sheathing roof board or the roof rafter). In
another preferable application, a plurality of the support
members with the fixation holes are arranged in parallel
along the pitch of the roof, and a plurality of the fixing
elements are provided according to the plurality of support
members. This arrangement also enables the roof plate
member and the whole roof plate to be securely positioned
relative to the roof frame member (the sheathing roof board
or the roof rafter).

[0080] The roof is shingled with the roof plates of the
present invention by positioning the roof plate member and
the whole roof plate relative to the roof frame member (the
sheathing roof board or the roof rafter). The procedure first
locates the roof plate above the roof frame member (the
sheathing roof board or the roof rafter) to make the broader
section of the fixation hole overlap the fixing element
protruded from the sheathing roof board or the roof rafter.
The procedure lifts down the roof plate onto the sheathing
roof board or the roof rafter. The fixing element then enters
the broader section. The procedure subsequently shifts the
roof plate downward along the pitch of the roof. The fixing
element received by the broader section then moves into the
positioning section of the fixation hole and is positioned by
the positioning section. This positions the roof plate member
and the whole roof plate relative to the roof frame member
(the sheathing roof board or the roof rafter) and completes
roofing.

[0081] The reverse procedure should be performed to
detach the roof plate from the roof frame member (the
sheathing roof board or the roof rafter). The procedure shifts
the roof plate upward along the pitch of the roof to make the
fixing element located in the broader section, and lifts up the
roof plate from the sheathing roof board or the roof rafter.

[0082] The structure of the roof plate of the present
invention desirably simplifies the roofing procedure as well
as the detachment and relocation procedure. As the roof
plate member is propped up by the support member apart
from the sheathing roof board or the roof rafter, there is an
air layer in the space between the sheathing roof board and
the roof plate member. The cavity of the hollow support
member also forms the air layer. The air layer functions as
a soundproof layer against the pattering sound of raindrops
and as a heat insulating layer against the temperature change
of the roof plate member with the varying environment, thus
exerting the excellent sound isolating and the heat insulating
effects. There is accordingly a high degree of freedom in
selection of the suitable material, which is light in weight
and inexpensive and has good processibility, for the roof
frame member. Available materials for the roof plate mem-
ber include diverse metals, plastics, plaster boards, and
glasses. Application of the metal material to the roof plate
member gives the favorable durability and weather resis-
tance. In such cases, the air layer defined by the support
member below the roof plate member preferably has a
dimension of 50 mm to 150 mm for the sufficient sound
isolating and heat insulating effects.

[0083] From the viewpoints of processibility and durabil-
ity, it is preferable that the roof plate member and the support
member are made of a metal. Steel, pure iron, titanium,
stainless steel, and aluminum are especially preferable for
the better durability. By taking into account the weight and
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the effective prevention of warp or deformation, the prefer-
able thickness of the roof plate member and the support
member is in a range of 1.5 mm to 5 mm. The roof plate
member and the support member be molded integrally, for
example, by extrusion molding, for the enhanced durability.

[0084] A plurality of the roof plates may be laid longitu-
dinally to shingle the roof. In this application, the roof plate
member is a board of a predetermined width and has joint
members on both sides across its width to make each
adjoining pair of the roof plate members joined with each
other. The joint member has a leg, which is protruded from
an end of the roof plate member and props up the roof plate
member at the end apart from the roof frame member (the
sheathing roof board or the roof rafter). The leg has a height
substantially identical with the height of the support mem-
ber.

[0085] In this application, the roof plate member is
propped up by the support member, while the end of the roof
plate member is propped up by the leg of the joint member
apart from the roof frame member (the sheathing roof board
or the roof rafter). This arrangement effectively prevents
warp or any deformation of the roof plate member.

[0086] By taking into account the suitable number of roof
plate members that are longitudinally laid to shingle the
roof, the width of the roof plate member is preferably in a
range of 450 mm to 1200 mm or more preferably in a range
of 600 mm to 1000 mm. Such dimension ensures the easy
handling of the roof plate members.

[0087] Inthe case of longitudinal shingling of the roof, the
joint member is preferably provided with a rainproof mecha-
nism for preventing penetration of rainwater. One embodi-
ment of the rainproof mechanism is discussed below.

[0088] A quasi J-shaped rainwater shielding member is
attached to each of the two side ends of the roof plate
member. The fold and the portion facing thereto (facing part)
of the rainwater shielding member defines a groove at each
side end of the roof plate member. The remaining portion
(residual part) of the rainwater shielding member extended
upward from the facing part separates the groove from the
roof plate member and makes the side wall of the groove
extended at the side end of the roof plate member. The roof
plate member has the rainwater shielding members on both
side ends in a rotationally symmetrical manner. At one side
end, the groove has an upper opening and is located on the
side of the sheathing roof board or the roof rafter, while the
residual part is extended upward from the roof plate mem-
ber. At the other side end, the groove has a lower opening
and is located above the roof plate member, while the
residual part is extended downward from the roof plate
member toward the sheathing roof board or the roof rafter.
In the roof shingled by longitudinally laying the roof plates,
the quasi J-shaped rainwater shielding members formed at
the side ends of adjoining roof plate members are fitted in
and joined with each other, in such a manner that the residual
part extended downward from one roof plate member enters
the upward opening of the groove at the joint of the other
roof plate member and that the lower opening of the groove
at the joint of one roof plate member covers the residual part
extended upward from the other roof plate member. In this
coupling state, one roof plate member and its rainwater
shielding member block the upper opening of the groove at
the joint of the other roof plate member.
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[0089] At the joint of each end of the roof plate member,
the quasi J-shaped rainwater shielding members oriented
upright in the vertical direction are fitted in each other. The
inverted J-shaped rainwater shielding member of the fitting
prevents penetration of rainwater. While the rainwater
shielding members are oriented upright, the roof plate mem-
bers and the rainwater shielding members as the joint
members are inclined along the pitch of the roof. Even when
a little quantity of rainwater enters the joint of the rainwater
shielding members by any chance, the J-shaped joint mem-
ber works as a gutter for flowing the rainwater down and
effectively keeps the sheathing roof boards from rainwater.
The joint does not adopt any mechanically tight fixation
mechanism but simply makes the J-shaped elements fitted in
each other. The joint effectively absorbs a shape change of
the roof plate member over time or with a variation in
thermal expansion, thus preventing accumulation of useless
stresses. The structure of the joint also facilitates recovery
and recycle of the used roof plates. The structure does not
require any processing, such as bending, in the field of
roofing, thus further enhancing the workability.

[0090] From the viewpoints of processibility and durabil-
ity, it is preferable that the joint member (rainwater shielding
member) is made of a metal, like the roof plate member.
Steel, pure iron, titanium, stainless steel, and aluminum are
especially preferable for the better durability. By taking into
account the weight and the effective prevention of warp or
deformation, the preferable thickness of the joint member
(rainwater shielding member) is identical with the thickness
of the roof plate member and is in the range of 2 mm to 4
mm.

[0091] From the viewpoints of productivity and durability,
it is preferable that the joint member (rainwater shielding
member) is welded to the roof plate member. Seamless
welding is desirable for the high water proofing property. In
the case where a metal of excellent processibility is applied
for the roof plate member, its two side ends may be bent to
form the joint members. The integrally molded roof plate
member with joint members (rainwater shielding members),
for example, by extrusion molding, ensures the higher
durability and water proofing property.

[0092] In accordance with another preferable application,
the fixing element for fixing the roof plate includes: a washer
that is located above the roof frame member and has an
inclined or spherical surface on one side thereof close to the
roof frame member; a shaft member that penetrates the
washer and the roof frame member from a top face side of
the washer; and a straining member that strains the shaft
member from a bottom face side of the roof frame member
for fixation.

[0093] In this arrangement, the shaft member is fitted in
the positioning section of the fixation hole to attain posi-
tioning, and the inclined or spherical lower surface of the
washer presses the circumference of the positioning section.
Even when the roof plate is exposed to a lifting force due to
a high gale, this arrangement effectively prevents the roof
plate from being lifted up from the roof frame member (the
sheathing roof board or the roof rafter). The inclined or
spherical surface of the washer has additional advantages
discussed below.

[0094] The roof plate member can be shifted downward
along the pitch of the roof, while the fixing element (the
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shaft member penetrating the washer) is located in the
broader section of the fixation hole. The downward shift
causes the fixing element (the shaft member penetrating the
washer) to move into the positioning section of the fixation
hole. In this process, the washer is not stuck on the circum-
ferential wall of the fixation hole, because of its inclined or
spherical surface. This structure accordingly ensures smooth
shift of the roof plate member and facilitates the roofing
procedure.

[0095] In one preferable embodiment, the shaft member is
a bolt and the straining member, which strains the shaft
member from the bottom face side of the roof frame member
(the sheathing roof board or the roof rafter) for fixation, is
a nut. The shaft member is readily fixed to the roof frame
member (the sheathing roof board or the roof rafter) by the
clamping force of the nut.

[0096] The nut and the bolt end may be covered with a cap
nut. For the enhanced design effects, the design surface of
the cap nut is specified to match the grain and the pattern on
the rear face of the sheathing roof board.

BRIEF DESCRIPTION OF THE DRAWINGS

[0097] FIG. 1 schematically illustrates the general struc-
ture of a roof 100 in a first embodiment;

[0098] FIG. 2 shows a roofing assembly 110L including
multiple roof plates 10 longitudinally laid to shingle a roof;

[0099] FIG. 3 is a perspective view schematically illus-
trating the roof plate 10;

[0100] FIG. 4 shows a main part of the roof plate 10; FIG.
4(a) is a plan view of the main part of the roof plate 10 seen
from the top, and FIG. 4(b) is a front view of main part of
the roof plate 10 seen from the front;

[0101] FIG. 5 is a perspective view illustrating joint of the
roof plates 10;

[0102] FIG. 6 is a perspective view schematically illus-
trating a roof plate 10A located on the gable end of the roof;

[0103] FIG. 7 is a partly broken perspective view sche-
matically illustrating a ridge capping 120;

[0104] FIG. 8 shows fixation of the ridge capping 120 and
the roof plate 10, as well as the positional relationship
between the ridge capping 120 and the roof plate 10;

[0105] FIG. 9 is a sectional view taken on a line 9-9 in
FIG. §;

[0106] FIG. 10 shows a modified example of the ridge
capping 120;
[0107] FIG. 11 is a perspective view schematically illus-

trating a modified example where the roof plates 10 are
mounted on and fixed to sheathing roof boards Nj;

[0108] FIG. 12 is a perspective view showing the roof
plate 10A on the gable side of the roof in this modified
structure;

[0109] FIG. 13 shows another modified example, where a
single-panel roof plate 100A is applied for the roofing
assemblies 110L and 110R;

[0110] FIG. 14 shows still another modified example
using another roof plate 100B;
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[0111] FIG. 15 shows a modified example of a second
projection board 42 and a third projection board 43;

[0112] FIG. 16 schematically illustrates the general struc-
ture of a roof 100 in a second embodiment;

[0113] FIG. 17 shows a roofing assembly 110L including
multiple roof plates 310 longitudinally laid to shingle a roof
in the second embodiment;

[0114] FIG. 18 is a perspective view schematically illus-
trating the roof plate 310;

[0115] FIG. 19 shows a main part of the roof plate 310
seen from the top and from the front;

[0116] FIG. 20 is a perspective view illustrating joint of
the roof plates 310;

[0117] FIG. 21 is a perspective view schematically illus-
trating a roof plate 310A located on the gable end of the roof;

[0118] FIG. 22 is a partly broken perspective view sche-
matically illustrating the ridge capping 320 of the second
embodiment;

[0119] FIG. 23 shows fixation of the ridge capping 320
and the roof plate 310, as well as the positional relationship
between the ridge capping 320 and the roof plate 310;

[0120] FIG. 24 is a perspective view illustrating a roof
plate 410 in a third embodiment of the present invention;

[0121] FIG. 25 is a front view showing joint of a large
number of the roof plates 410 to shingle the roof;

[0122] FIG. 26 shows waterproof effect of the roof plate
410; and

[0123] FIG. 27 shows a roof plate 410A in one modified
example of the third embodiment.

BEST MODES OF CARRYING OUT THE
INVENTION

[0124] In order to further clarify the structures and the
functions of the present invention, some modes of embody-
ing the roof of the present invention are discussed below.
FIG. 1 schematically illustrates the general structure of a
roof 100 in a first embodiment. The general structure is
discussed first with reference to FIG. 1.

[0125] As illustrated, the roof 100 of this embodiment has
a gabled roof frame YH, left and right roofing assemblies
110L and 110R attached on both sides of the ridge of this
roof frame YH with a predetermined pitch of roof, and a
ridge capping 120 that covers the roofing assemblies 110L
and 110R on both the sides of the roof at the ridge. The
roofing assemblies 110L and 110R shingle the roof from a
ridgepole MB to pole plates NB in the roof frame YH. The
ridge capping 120 covers the roofing assemblies 110L and
110R along the roof width to form the ridge appearance of
the roof. The roof frame YH includes roof rafters N spanned
between the ridgepole MB and the pole plates NB. The
ridgepole MB and the roof rafters N are supported by posts
H using purlins, tie beams, vertical roof struts, and gable
beams. The roofing assembly is discussed below in detail.

[0126] FIG. 2 shows the roofing assembly 110L including
multiple roof plates 10 longitudinally laid to shingle the
roof. FIG. 3 is a perspective view schematically illustrating
the roof plate 10. FIG. 4 shows a main part of the roof plate
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10 seen from the top and from the front. FIG. 5 is a
perspective view illustrating joint of the roof plates 10. FIG.
6 is a perspective view schematically illustrating a roof plate
10A located on the gable end of the roof. The roofing
assembly 110R is identical with the roofing assembly 110L
with only difference in orientation of shingling.

[0127] As illustrated in these drawings, the roof plate 10
has a roof plate member 12, which is a long plate of a
predetermined width, right and left joint members 14R and
14L. attached to the two longitudinal sides of the roof plate
member 12, and a fixation member 16 projected from a
preset width of a center portion of the roof plate member 12
and fixed to the roof rafter N.

[0128] The left joint member 141 has a substantially
J-shaped cross section and includes a leg 1441, which is a
broad, long plate having the same length as that of the roof
plate member 12, and a fold 14b1 in a clinched shape. The
leg 14al is attached to each longitudinal side of the roof
plate member 12 at practically right angles in such a manner
that the fold 1451 is located outside. The right joint member
14R is rotationally symmetrical to the left joint member 141,
and includes a broad, long leg 1442 and a fold 1452 in a
clinched shape. A height H1 of the joint member 14L
between the lower face of the roof plate member 12 and the
lower end of the leg 14al is designed to be substantially
equal to a depth H2 of a lower groove, which is defined by
the leg 1442 and the fold 1462 of the joint member 14R,
from the lower face of the roof plate member 12. A depth H3
of an upper groove, which is defined by the leg 1441 and the
fold 14b1 of the joint member 141, from the upper face of
the roof plate member 12 is designed to be substantially
equal to a height H4 of the joint member 14R between the
upper face of the roof plate member 12 and the upper end of
the leg 14a2.

[0129] The fixation member 16 is a hollow, quasi-square
columnar body and is attached to the roof rafter N along the
pitch of the roof. The outer dimension of the fixation
member 16 is substantially equal to the sum of the height H2
of the lower groove formed by the joint member 14R and the
board thickness of the fold 1452. The fixation member 16,
in cooperation with the right and left joint members 14R and
141, accordingly props up the roof plate member 12 apart
from the roof rafter N. The fixation member 16 has a
structure for fixation of the roof plate, which will be dis-
cussed later.

[0130] A width X of the roof plate 10 having the above
structure is, for example, equal to the width of a molded steel
plate. Alength Y of the roof plate 10 is determined according
to the length of the roof to be shingled. The roof plates 10
of such dimensions are manufactured, processed, and are
brought into the field for roofing. It is preferable that the
height H1 of the leg 1441 of the joint member 14L and the
groove depth H2 of the joint member 14R (see FIG. 3) are
shorter than the width X of the roof plate 10. In this
embodiment, X is about 900 mm, Y is about 4000 mm, and
the height H1 of the leg 1441 and the groove depth H2 of the
joint member 14R are approximately 95 mm. The groove
depth H3 of the joint member 141 and the height H4 of the
leg 14a2 of the joint member 14R are approximately 55 mm.
The board thickness of each member is about 5 mm. The
joint of the leg 1442 with the fold 1452 in the joint member
14R, which is in contact with the roof rafter N should have
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a dimension that prevents the joint from biting into the roof
rafter N and ranges from 15 mm to 45 mm. In this embodi-
ment, the dimension of the joint is 16 mm.

[0131] The roof plate member 12, the right and left joint
members 14R and 14L, and the fixation member 16 are
made of metal titanium that is light in weight and has
excellent durability, and are firmly joined with one another
by seamless welding. The fixation member 16 may have the
same length as that of the roof plate member 12. Alterna-
tively the fixation members 16 may be attached to the roof
plate member 12 at preset intervals, for example, at intervals
of about 2000 mm, along its longitudinal axis, by an
appropriate technique, such as adhesion. A base face of the
fixation member 16 is preferably made of the same metal
material as that of the roof plate member 12. This allows
application of any simple and secure fixing technique, such
as welding, for fixation of the fixation member 16. In this
case, the other faces of the fixation member 16 may be made
of a composite material containing short fibers, such as
carbon fibers and glass fibers, as fillers. The fixation member
16 of the composite material is manufactured by setting the
metal material for the base face in a die and insert resin
molding.

[0132] The roof plate 10 has a first projection board 41, a
second projection board 42, and a third projection board 43
protruded from the upper face of the roof plate member 12.
The respective projection boards are located close to the
ridge in the shingled roof. The height of the projection
boards is lower than the projected height of the joint
members 141 from the upper face of the roof plate member
12 by approximately 10 mm. In the structure of this embodi-
ment, the joint members 141 are protruded from the upper
face of the roof plate member 12 by approximately 60 mm,
while the first through the third projection boards are pro-
truded by approximately 50 mm.

[0133] The first through the third projection boards are
seamless welded to the upper face of the roof plate member
12, and are reinforced by L-shaped steel plates 44 at the
respective positions of the joint and fixation to the joint
member 14L. The length of the first through the third
projection boards is specified as discussed below.

[0134] Inthe arrangement of the roof plates 10 for roofing,
as shown in FIGS. 2 and 5, the joint member 14R of one
roof plate member 10 is inserted upward into the joint
member 141 of an adjoining roof plate member 10 from its
lower end. When the first through the third projection boards
are spanned between the right and the left joint members
14R and 14L or more specifically between the leg 14al of
the joint member 141 and the leg 1442 of the joint member
14R, the respective projection boards interfere with the fold
14b1 above the joint member 14R. The first through the third
projection boards are accordingly designed to have a length
that does not interfere with the fold 14b1. In this embodi-
ment, the length of each projection board is set to have a gap
of approximately 10 mm from the leg 1442 of the joint
member 14R.

[0135] The roof plate 10 has end projections 45 of
L-shaped steel plates on the outer side of the fold 1451 of the
joint member 14L as shown in FIG. 4. The end projections
45 are used to fill the gaps between the first through the third
projection boards and the leg 1442, and are fixed by seam-
less welding. When the roof plate 10 is positioned as



US 2003/0051419 Al

discussed later, the end projections 45 come into contact
with or close to the first through the third projection boards
to fill the gaps. For the secure blocking of the gaps, an elastic
material, such as rubber, elastomer, or soft plastic, is pref-
erably bonded as a sealing member to one face of the end
projections 45 facing the respective projection boards.

[0136] The roof plates 10 of the above construction are
longitudinally laid to shingle the roof, in such a manner that
the leg 144l of the joint member 141 and the fold 1452 of
the adjoining joint member 14R engage and are coupled
with each other and are located on the roof rafter N, as
shown in FIG. 5. In the shingled roof 100, the joint members
14L. form convexes protruded upward from the planar roof
plate members 12 of the roof plates 10. The joint member
14L. has the length identical with that of the roof plate
member 12, and runs from the ridge to be extended from the
pole plate NB along the pitch of the roof. As illustrated, a
plurality of the joint members 141 are arranged along the
roof width.

[0137] In this embodiment, the multiple roof plates 10 are
longitudinally laid for roofing as discussed above. A roof
plate 10A is used at the gable end of the roof for the better
roofing appearance. As shown in FIGS. 2 and 6, this roof
plate 10A is located at the right gable end of the roofing
assembly 110L. The roof plate 10A has a hollow rectangular
auxiliary fixation member 17, which is located on the roof
rafter N at the gable end, in addition to the joint member 141
including the leg 144l and the fold 1451 and the fixation
member 16. The roof plate 10A further has a shielding
member 18 that covers the gable end of the roof rafter N, a
shielding lower end member 19 that holds the roof rafter N,
and an end convex body 15 protruded upward to the same
height as that of the joint member 14L.. A roof plate having
a symmetrical structure to that of the roof plate 10A is used
at the left gable end of the roof.

[0138] While the roof plate 10 has the fixed width X, the
roof plate 10A has a varying width X0. A roof width YX
between the two gable ends of the roof is diversely varied.
The varying width X0 of the roof plate 10A is individually
determined for each roof of interest to be shingled, based on
the roof width YX and the fixed width X of the roof plate 10.

[0139] The roofing assembly 110R also uses the roof
plates 10 and 10A and has a similar structure to that of the
roofing assembly 110L, except the shingling orientation of
the roof.

[0140] The ridge capping 120 is discussed below. FIG. 7
is a partly broken perspective view schematically illustrating
the ridge capping 120. FIG. 8 shows fixation of the ridge
capping 120 and the roof plate 10, as well as the positional
relationship between the ridge capping 120 and the roof
plate 10. FIG. 9 is a sectional view taken on a line 9-9 in
FIG. 8.

[0141] The ridge capping 120 forms the ridge appearance
of the roof as mentioned previously, and includes inclined
ridge plates 121 arranged at a specific angle suitable for the
pitch of the roof. Both ends of the inclined ridge plates 121
(that is, the gable ends of the roof) are covered by gable end
shielding plates 122. In the ridge capping 120, the inclined
end of each inclined ridge plate 121 is bent to form multiple
skirt elements 123 with notches 124 therebetween. The
notches 124 are formed in accordance with the pitch of the
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joint members 14L in the roofing assemblies 1101 and 110R
of the shingled roof. Namely each of the skirt elements 123
parted by the notches 124 is inserted into the space between
the adjoining pair of the joint members 14L in the shingled
roof. The ridge capping 120 also has rear projection plates
125, which have practically the same length as that of the
skirt element 123 and are arrayed to face the skirt elements
123 on the rear face of each inclined ridge plate 121. The
rear projection plates 125 are fixed with non-illustrated
reinforcing members by an adequate technique like seamless
welding. The protrusion lengths of the skirt element 123 and
the rear projection plate 125 are adjusted to form gaps 126
and 127 between the respective ends and the upper face of
the roof plate member 12 of the roof plate 10.

[0142] The ridge capping 120 has U-shaped, steel bolt
support members 128 disposed on the rear face of its peak.
Each of the bolt support members 128 supports a long bolt
130 of a specific length penetrating the ridgepole MB. The
bolt support member 128 is fixed with reinforcing members
129 by an appropriate technique like seamless welding. A
sufficient number of the bolt support members 128 and the
long bolts 130 for straining and fixing the ridge capping 120
toward the ridgepole MB are provided along the longitudinal
axis of the ridge capping 120 (see FIG. 7).

[0143] The following describes fixation of the roof plate
10 and the ridge capping 120.

[0144] As shown in FIGS. 2, 3, and 5, the roof plates 10
are arranged on the roof frame YH along the pitch of the
roof, in such a manner that the fixation members 16 are laid
on the roof rafters N. The fixation member 16 has fixation
holes 30 formed in its bottom element 16a, which is in
contact with the upper face of the roof rafter N. Each fixation
hole 30 receives a shaft 21 of a bolt member 20 projected
from the roof rafter N as shown in FIGS. 8 and 9. The
fixation holes 40 are formed in the fixation member 16 at
predetermined pitches. The bolt members 20 penetrating the
roof rafter N and a sheathing roof board Nj are arranged in
accordance with the predetermined pitch. Each of the fixa-
tion holes 30 includes a small-diametral aperture section 31
that has a width substantially equal to the diameter of the
shaft 21, and a wide slot section 32 that is wider than the bolt
head of the bolt member 20 as well as the diameter of a
spherical washer 23. The small-diametral aperture section
31 is located above the wide slot section 32 along the pitch
of the roof. The width of the fixation hole 30 is gradually
narrowed from the wide slot section 32 to the small-
diametral aperture section 31. The small-diametral aperture
section 31 has the width substantially equal to the diameter
of the shaft 21 and receives the shaft 21 therein, thus
functioning as a positioning element relative to the shaft 21
and the whole bolt member 20.

[0145] The bolt members 20 are attached to the roof rafter
N, prior to shingling the roof with the roof plates 10. Each
of the bolt members 20 with a split washer 22 and the
spherical washer 23 located close to the bolt head is inserted
into a through hole 24 of the roof rafter N. A nut 26 is
screwed from the rear side of the roof rafter N on the male
threaded part of the shaft 21 via a flat washer 25. The
screwed nut allows the bolt member 20 to be vertically
movable by a distance exceeding a thickness t of the bottom
element 16a.

[0146] After attachment of the bolt members 20, the roof
plate 10 is located above the roof rafter N to make the wide
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slot section 32 of each fixation hole 30 overlap the bolt head
of the bolt member 20 projected from the roof rafter N. In
this state, the roof plate 10 is let down to be placed on the
roof rafter N. The bolt member 20 with the split washer 22
and the spherical washer 23 then enters the wide slot section
32. The roof plate 10 is subsequently shifted downward
along the pitch of the roof as shown by an arrow YA. The
downward shift causes the shaft 21 of the bolt member 20 in
the wide slot section 32 to move into the small-diametral
aperture section 31 of the fixation hole 30 and to be
positioned by the small-diametral aperture section 31. In the
course of the shift of the roof plate, the lower sphere of the
spherical washer 23 comes into contact with the surrounding
wall of the small-diametral aperture section 31 and the upper
face of the bottom element 16a. The vertical movement of
the bolt member 20 enables the shaft 21 to enter the
small-diametral aperture section 31 without any difficulties.
The roof plate member 12 or the roof plate 10 is thus
positioned relative to the roof rafter N. Fixation holes may
be formed for the auxiliary fixation member 17 of the roof
plate 10A, in the same manner as the fixation holes 30 for
the fixation member 16.

[0147] The nut 26 is then screwed from the rear side of the
roof rafter to strain the bolt member 20 toward the roof
rafter, so that the bolt member 20 fastens the fixation
member 16 and thereby the roof plate 10. This completes
shingling of the roof with the inclined roof planes, and
makes the roofing assemblies 1101 and 110R fixed to the
roof frame YH. Even when each of the roof plates 10 in the
shingled roof is exposed to a lifting force due to a high gale,
fixation with the bolt members 20 effectively prevents the
lift of the roof plates 10.

[0148] After completion of shingling of the roof with the
inclined roof planes, a wooden cap nut 27having a female
screw hole and a concentric bottomed hole is screwed to the
threaded end of the shaft 21.

[0149] The roof plates 10 are successively laid for roofing,
and the adjoining roof plates 10 are joined with each other
by means of the joint members 14 as described previously.
No mechanical binding, such as screwing or welding, is
required for the joint.

[0150] The ridge capping 120 is attached after the shin-
gling of the roof with the roof plates 10 to form the inclined
roof planes. The ridge capping 120 is first lifted to the ridge
of the roof frame YH with the roofing assemblies 110L and
110R fixed thereto, and is positioned to cover the ridgepole
MB. The positioning should be carried out to make the
notches 124 overlap the joint members 141 of the roof plates
10 and to make the skirt elements 123 located between the
adjoining joint members 14L.. The ridge capping 120 is then
fallen down onto the ridgepole MB. The above positioning
of the notches 124 and the skirt elements 123 enables the
long bolts 130 to enter through holes 131 of the ridgepole
MB.

[0151] As shown in FIG. 8, the skirt elements 123 and the
rear projection plates 125 projected from the lower face of
the ridge capping 120 are then respectively arranged
between the adjoining joint members 14L to form a lower
horizontal array and an upper horizontal array along the
pitch of the roof. The third projection boards 43 protruded
from the upper face of the roof plate members 12 of the roof
plates 10 are interposed between the horizontal arrays of the
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skirt elements 123 and the rear projection plates 125 along
the pitch of the roof. Each pair of the adjoining joint
members 141 define a rectangular recess therebetween,
while the skirt element 123 and the rear projection plate 125
are both rectangular as shown in FIGS. 2 and 8. The skirt
element 123 and the rear projection plate 125 extended from
the rear face of the ridge capping 120 are accordingly fitted
in the recess defined by the adjoining joint members 14L.,
and block the recess via the gaps 126 and 127. The third
projection board 43 protruded from the upper face of the
roof plate member 12 and interposed between the skirt
element 123 and the rear projection plate 125 blocks, in
cooperation with the end projection 45 (see FIG. 4), the
recess via a gap 43a on the rear face side of the ridge capping
120. In the space defined by the lower face of the ridge
capping 120 and the upper face of the roofing assemblies
110L and 110R, the skirt elements 123 protruded from the
lower face of the ridge capping 120, the third projection
boards 43 protruded from the upper face of the roof plate
members 12, and the rear projection plates 125 protruded
from the lower face of the ridge capping 120 are arranged to
face one another in this sequence from the pole plate side to
the ridge side to form horizontal arrays along the pitch of the
roof.

[0152] The first projection board 41 and the second pro-
jection board 42 are located above the rear projection plate
125 along the pitch of the roof. These projection boards 41
and 42 block, in cooperation with their end projections 45
(see FIG. 4), the recess via gaps 41a and 424 on the rear face
side of the ridge capping 120.

[0153] The ridge capping 120 positioned in the above
manner is propped up by the upper face of the multiple joint
members 141 with the gaps 126, 127, and 41a through 43a.
Nuts 132 are screwed and clamped on the lower face of the
ridgepole MB to strain and fix the ridge capping 120 to the
ridgepole MB. This completes the procedure of roofing.

[0154] The reverse procedure to the above roofing process
should be performed for detachment, recovery, and reloca-
tion (recycle) of the assembled ridge capping 120 and
roofing assemblies 110L and 110R (more specifically, roof
plates 10). The procedure first removes all the nuts 132 from
the bolts, lifts the ridge capping 120 up, and detaches the
ridge capping 120 from the roof frame YH. The procedure
then removes the wooden cap nuts 27, loosens the nuts 26,
and shifts the respective roof plates 10 upward along the
pitch of the roof, that is, in the reverse direction to the arrow
YA. The upward shift causes each of the bolt members 20
and the spherical washers 23 to be located in the wide slot
section 32. In this state, each of the roof plates 10 is lifted
from the roof rafters N.

[0155] The roof 100 of the embodiment described above
has the following advantages with regard to the procedure of
roofing.

[0156] (1) Roofing is attained by the simple procedure,
which locates the roof plates 10 on the roof rafters N and
then shifts the roof plates 10. This facilitates the roofing
procedure as well as the detachment and relocation proce-
dure. No mechanical binding, such as screwing, is required
for joint of the adjoining roof plates 10. This further facili-
tates the roofing procedure.

[0157] (2) The spherical washers 23 are used for fixation
of the roof plate 10 with the bolt members 20. The fixation
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hole 30 is designed to prevent the spherical washer 23 from
interfering with the circumferential wall of the fixation hole
30 in the process of shifting the roof plate 10 along the pitch
of the roof. Such design ensures smooth shift of the roof
plates 10 and facilitates the whole roofing procedure.

[0158] (3) After shingling the roof with the roof plates 10
on both sides, the ridge capping 120 is lifted up to the ridge
and is clamped and fixed with the long bolts 130 and nuts
132. Attachment and detachment of the ridge capping 120
are implemented by simple clamping and loosening of the
bolts and nuts. The ridge capping 120 is strained and fixed
to the ridgepole MB by means of the long bolts 130. This
arrangement allows the work of attachment and detachment
of the ridge capping 120 to be performed from the lower face
of the ridgepole MB, thus further facilitating the fixation and
detachment of the ridge capping 120.

[0159] The following describes the rainfall measures of
the roof 100 of the embodiment.

[0160] Rainwater falling down on the ridge of the roof
flows down along the inclined ridge plates 121 of the ridge
capping 120 to reach the roofing assemblies 110L and 110R
in a non-covered area without the ridge capping 120. The
flown-down rainwater runs together with rainwater directly
falling down on the roofing assemblies 110L and 110R along
the pitch of the roof towards the pole plates. The substan-
tially straight rainfall without gale does not run upward on
the roof plate members 12 toward the ridge against the pitch
of the roof. The arrangement of leading the rainwater from
the ridge capping 120 to the roofing assemblies 1101 and
110R thus ensures the effective measure against such rainfall
without gale.

[0161] The rainfall with gale as in the case of a typhoon
(rainstorm), on the other hand, may run upward on the roof
plate members 12 toward the ridge against the pitch of the
roof. The upward flow of the rainwater is mostly blocked by
the skirt elements 123 of the ridge capping 120, and only a
small portion of the rain flow passes through the gaps 126 on
the lower end of the skirt elements 123 toward the ridge. The
small portion of the rain flow passing through the gaps 126
is exposed to the gravity along the pitch of the roof and
naturally falls down along the pitch of the roof. This
structure thus effectively prevents substantially any portion
of the rain flow passing through the gaps 126 from being
kept upstream the skirt elements 123.

[0162] In the case of an extremely high gale, the strong
wind significantly affects the upward flow of rainwater
against the pitch of the roof. The rain flow may accordingly
run towards the ridge even after passage through the gaps
126. The quantity of the rain flow running reversely to the
ridge across the skirt elements 123 is reduced by the
blockage of the skirt elements 123 and the function of
gravity. The rain flow across the skirt elements 123 is
blocked by the third projection boards 43 protruded from the
upper face of the roof plate members 12 above the skirt
elements 123.

[0163] In the actual state, it is practically impossible that
the rain flow across the skirt elements 123 runs over the third
projection boards 43 on the upper face of the roof plate
members 12 toward the ridge. The rain flow can cross over
the third projection boards 43, only when the rainwater kept
below the third projection boards 43 has a sufficient volume
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to run over the upper end of the third projection boards 43.
The quantity of upward rain flow toward the ridge is,
however, reduced by the blockage of the skirt elements 123
and the function of gravity, as described above. There is
accordingly very little volume of rainwater kept below the
third projection boards 43. As clearly understood from FIG.
8, the greater distance between the skirt element 123 and the
third projection board 43 lowers the possibility that the
rainwater kept below the third projection board 43 has the
sufficient volume to run over the upper end of the third
projection bard 43. This arrangement thus effectively pre-
vents the rain flow across the lower skirt elements 123 from
running over the upper end of the third projection boards 43
above the skirt elements 123 along the pitch of the roof
toward the ridge.

[0164] Above the third projection boards 43, the rear
projection plate 125 and the second projection board 43 hold
a similar positional relationship to that of the skirt element
123 and the third projection board 43. It is thus practically
impossible that the rainwater runs over the upper end of the
second projection board 42 toward the ridge. The skirt
element 123 and the rear projection plate 125 protruded
from the lower face of the ridge capping 120 are fitted in the
recess defined by the adjoining joint members 14L. and
effectively block the recess. The third projection board 43
and the second projection board 42, in combination with the
end projections 45, also effectively block the recess. This
arrangement further prevents the rainwater from flowing up
toward the ridge. Even in the case of heavy rain with gale,
the ridge of this structure ensures the preferable rainfall
measure.

[0165] This arrangement also attains the effective rainfall
measure against the rainwater flowing down from the ridge
capping 120 onto the roofing assemblies 110L and 110R and
the rainwater directly falling down on the roofing assemblies
110L and 110R.

[0166] Asshown in FIGS. 2 and 5, the joint members 14R
and 14L of the adjoining roof plates 10 are not mechanically
joined with each other, but there is a little gap therebetween.
Practically no rainwater, however, enters this gap, and the
roof rafters N located below the roof plates 10 are almost
completely kept from the rainwater. The rainwater should
reach the height H3 of the fold 1451 of the left roof plate 10
to enter the gap formed by the combined joint members 14R
and 14L. Even in the case of heavy rain to make a layer of
rainwater on the roof plate members 12 of the roof plates 10,
it is practically impossible that the layer of rainwater
exceeds the height H3, since the roof plates 10 are inclined
by a slope e, which is the pitch of the roof. Even if the
rainwater exceeds the height H3 and enters the joint by any
chance, the fold 1452 of the right roof plate 10 functions as
a gutter having the height H2 and the slope e to flow the
rainwater down. In the arrangement of this embodiment, is
H3<H2 (see FIG. 3). Even if the rainwater reaches the fold
of the height H3, the gutter formed by the fold having the
greater depth than the height H3 exerts the effective drainage
function and prevents the rainwater from entering the
sheathing roof boards.

[0167] The roof 100 of this embodiment has additional
advantages 20 discussed below.

[0168] The skirt element 123 and the rear projection plate
125 of the ridge capping 120 respectively have the gaps 126
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and 127 on the lower ends thereof. These gaps 126 and 127
function as air vents along the upper face of the roof plate
member 127. The first projection board 41 through the third
projection board 43 of the roof plate 10 also have the gaps
41a and 43a on the lower ends thereof to function as air
vents. In the structure of this embodiment, the roof plates 10
are propped up by the hollow fixation members 16 on the
roof rafters N disposed at preset intervals in the roof frame
YH (see FIG. 1). The air in the hollow of the fixation
members 16 and the air below the roof plates 10 are vented
to the side of the ridgepole MB as shown by arrows AT and
AN in FIG. 8. The air is discharged to the atmosphere via
the gaps 41a through 43a and the gaps 126 and 127. This
arrangement ensures the ventilation inside the building and
under the roof via the ridge at the peak of the roof (that is,
the area below the ridge capping 120), thus attaining the
favorable residential environments. In the summer season
with high sunbeams, the radiation from the sun heats up the
whole roof during the daytime and heightens the tempera-
ture of the air in the hollow of the fixation members 16 and
the air in the whole area below the roofing assemblies 110L
and 110R and the ridge capping 120. During the night, the
heated air is discharged and vented as shown by the arrows
AT and AN in FIG. 8. This arrangement thus effectively
prevents the inside of the building from being heated
through the hot roof. No ventilating fan or any other fan
consuming electrical energy is required for such prevention
of heat. This arrangement is thus of energy saving.

[0169] The projection height of the joint member 14R
from the lower face of the roof plate member 12 is identical
with the height of the fixation member 16. The combination
of the joint member 14R with the fixation member 16 props
up the roof plate 10 above the roof rafter N. This arrange-
ment effectively prevents warping or other deformation of
the roof plate members.

[0170] Some examples of possible modification are dis-
cussed below. FIG. 10 shows a modified example of the
ridge capping 120.

[0171] The ridge capping 120 of the illustrated modified
structure has an elastic material, such as rubber, elastomer,
or soft plastic, as a sealing member 135 surrounding each
notch 124. This structure ensures the following advantage.

[0172] The flow of rainwater against the pitch of the roof
as described above may occur on the joint members 14L.
The ridge capping 120 is supported by the joint members
141, and there is a very narrow gap between the lower face
of the ridge capping 120 and the upper face of the joint
members 14L. Practically no rainwater accordingly runs
over the joint members 141 against the pitch of the roof. In
the case of a rain storm, such as a typhoon, however, the
rainwater may flow over the joint members 14L. In the
modified structure of the ridge capping 120, the sealing
member 135 effectively prevents the rainwater from running
over the joint members 14L..

[0173] There is another modification.

[0174] The joint members 141 and 14R prevent the rain-
water from running below the roof plates 10. In the roof
frame YH of one modified structure, the sheathing roof
boards Nj are attached to the roof rafters N, and the roof
plates 10 are fixed to the sheathing roof boards Nj. FIG. 11
is a perspective view schematically illustrating such a modi-
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fied example where the roof plates 10 are mounted on and
fixed to the sheathing roof boards Nj. FIG. 12 is a perspec-
tive view showing the roof plate 10A on the gable side of the
roof in this modified structure.

[0175] As illustrated, there is no significant change in
structure of the roof plates 10 in this modified structure
where the roof plates 10 are mounted on the sheathing roof
boards Nj. In the roof plate 10A on the gable side, the
shielding member 18 should be suspended according to the
size of the sheathing roof board Nj. In this modified struc-
ture, the bolt members 20 penetrating both the roof rafter N
and the sheathing roof board Nj should be used for fixation
of the roof plates.

[0176] In this modified structure, the roof plate members
12 are propped up by the hollow fixation members 16 to be
apart from the sheathing roof boards Nj. The air layer
including the hollow portions of the fixation members 16 is
accordingly formed between the sheathing roof boards Nj
and the roof plate members 12. The air layer effectively
exerts the sound proof function against the pattering sound
of raindrops and the heat insulating function against the
temperature change of the roof plate members with the
varying environment.

[0177] Another modification is described below.

[0178] FIG. 13 shows another modified example, where a
single-panel roof plate 100A is applied for the roofing
assemblies 110L and 110R. FIG. 14 shows still another
modified example using another roof plate 100B. FIG. 15
shows a modified example of the second projection board 42
and the third projection board 43.

[0179] As shown in FIG. 13, the roof plate 100A has a
plurality of convexes 114A formed across the roof width.
The convexes 114A function in place of the joint members
14L of the roof plates 10. In this modified example, the roof
plate 100A s a single panel having the greater width than the
area covered by the ridge capping 120. Non-illustrated flat
roofing plates are laid in the horizontal direction on the
downstream side along the pitch of the roof. As shown in
FIG. 14, the roof plate 100B has a plurality of triangular
convexes 114B, which function in place of the joint mem-
bers 14L of the roof plates 10. The roof plate 100B has the
following advantage.

[0180] When the upward flow of rainwater against the
pitch of the roof enters the gaps defined by the contour face
of the convexes 114B and the opening circumference of the
triangular notches 124, the rainwater runs from the peak of
each convex 114B along both slopes to reach the flat section
on the upper face of the roof plate 100B and flows down on
the flat section on the upper face of the roof plate 100B along
the pitch of the roof. This arrangement effectively prevents
the rainwater, which passes through the opening circumfer-
ence of the notches 124, from flowing up against the pitch
of the roof.

[0181] The second projection board 42 and the third
projection board 43, which are protruded from and fixed to
the upper face of the roof plate member 12, are inclined to
have the lower right ends in the drawing of FIG. 15. The end
projections 45 are arranged to ensure slight gaps on the
inclined ends of the second and the third projection boards.
Even if the flow of rainwater runs over the upper end of the
third projection board 43 or the second projection board 42
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and is blocked by the lower portion of the projection board,
this arrangement desirably allows the rainwater to be flown
down along the slope of the second or the third projection
board.

[0182] A second embodiment is discussed below. In the
following description, the same elements as those of the first
embodiment and the element having the equivalent func-
tions to those of the first embodiment are shown by the like
numerals and symbols used in the first embodiment. FIG. 16
schematically illustrates the general structure of a roof 100
in a second embodiment. FIG. 17 shows a roofing assembly
110L including multiple roof plates 310 longitudinally laid
to shingle a roof in the second embodiment. FIG. 18 is a
perspective view schematically illustrating the roof plate
310. FIG. 19 shows a main part of the roof plate 310 seen
from the top and from the front. FIG. 20 is a perspective
view illustrating joint of the roof plates 310. FIG. 21 is a
perspective view schematically illustrating a roof plate 310A
located on the gable end of the roof. A roofing assembly
110R in the second embodiment is also identical with the
roofing assembly 1101 with only difference in orientation of
shingling.

[0183] As illustrated in these drawings, like the first
embodiment, the roof 100 of the second embodiment has a
gabled roof frame YH, left and right roofing assemblies
110L and 110R attached on both sides of the ridge of this
roof frame YH with a predetermined pitch of roof, and a
ridge capping 320 that covers the roofing assemblies 110L
and 110R on both the sides of the roof at the ridge. The roof
plate 310, which is the module unit of each roofing assem-
bly, has right and left joint members 314R and 3141 on the
longitudinal sides of the long roof plate member 12. The
fixation member 16 fixed to the roof rafter N is located on
the center of the roof plate member 12. Although the roof
rafters are shown at some intervals in the illustration of FIG.
16, the roof rafters N of the second embodiment are closely
arranged without any spaces therebetween in the roof frame
YH as shown in FIG. 17 and the subsequent drawings. The
arrangement of the second embodiment may, however, be
applicable to a modified roof frame including the roof rafters
arranged at some intervals and sheathing roof boards laid on
the upper face of the roof rafters.

[0184] The left joint member 314L is a convex section
formed by bending the left end of the roof plate member 12
upward to a convex, and has a flange 315 on the outer edge
thereof. The flange 315 is designed to overlap the upper face
of the adjoining roof plate member 12 in the longitudinal
direction. The thickness of this flange should be considered
in the process of bending the outer edge of the joint member
314L. The adjoining roof plate members 12 should substan-
tially have the same height after the flange 315 is laid upon
the roof plate member 12.

[0185] The right joint member 314R has an inner upward
convex 316 to be fitted in the joint member 314L (convex
section) of the adjoining roof plate 310, and a lower down-
ward convex 317 connecting with the inner convex 316. A
flange 318 is formed on the outer edge of the lower convex
317. The inner convex 316, the lower convex 317, and the
flange 318 are formed by bending, in the same manner as the
joint member 314L.. The inner convex 316 is bent in such a
manner that the top face of the upper end of the inner convex
316 overlaps the bottom face of the upper end of the joint
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member 314L. The inner convex 316 is designed, by taking
into account the thickness of the plate, to have a projection
height H5 (that is, the height H5 between the upper face of
the roof plate member 12 and the top face of the upper end
of the inner convex 316) substantially equal to a height H6
between the upper face of the roof plate member 12 and the
bottom face of the upper end of the joint member 314L.. A
rising side end 317a defining the lower convex 317 is
formed upright close to the lower face of the adjoining roof
plate member 12, and the flange 318 extended from the
rising side end 3174 is designed to overlap the lower face of
the adjoining roof plate member 12 in the longitudinal
direction. Namely the thickness of the plate is considered in
the process of bending the rising side end 3174 and the
flange 318 of the joint member 314R. The adjoining roof
plate members 12 should have substantially the same height
when the roof plate member 12 is laid upon the flange 318.

[0186] The outer dimension of the fixation member 16 is
designed to be substantially equal to a projection height H7
of the lower convex 317 of the joint member 314R (that is,
the height H7 between the lower face of the roof plate
member 12 and the outer face of the lower end of the lower
convex 317). The fixation member 16, in combination with
the lower convexes 317 of the joint members 314R on both
sides, props up the roof plate member 12 apart from the roof
rafter N.

[0187] The roof plates 310 of the second embodiment
having preset width X and length Y are manufactured,
processed, and brought into the field for roofing. The height
Hé and the width of the joint member 314L and the depth of
the groove defined by the lower convex 317 of the joint
member 314R are specified as discussed above. In the
second embodiment, X is about 900 mm, Y is about 4000
mm, the projection height H6 of the joint member 314L is
about 60 mm, and the depth of the groove in the joint
member 314R is about 95 mm. The projection height HS of
the inner convex 316 of the joint member 314R is approxi-
mately 55 mm. There is a little gap formed between the joint
member 314R and the inner convex 316 fitted therein. When
the thickness of each plate is approximately 5 mm, the inner
convex 316 is fitted in the joint member 314L to bring the
top face of the inner convex 316 into contact with the lower
face of the convex section of the joint member 314L. The
lower convex 317 of the joint member 314R, which is in
contact with the roof rafter N should have a dimension that
prevents the lower convex 317 from biting into the roof
rafter N and ranges from 15 mm to 45 mm. In this embodi-
ment, the dimension of the lower convex 317 is 30 mm. The
convex width of the joint member 314L is designed to have
an inside dimension of about 70 mm, in order to cover over
the inner convex 316 fitted therein and the lower convex 317
connecting with the inner convex 316. The materials dis-
cussed in the first embodiment are applicable for these
elements. Metal plates suitable for bending are preferably
used.

[0188] The roof plate 310 of the second embodiment has
a projection board 341 on the ridge-side end of the roof plate
member 12. The projection board 341 is designed to have the
lower end at the same level as that of the lower faces of the
fixation member 16 and the lower convex 317. The upper
end of the projection board 341 is protruded to be higher
than the joint member 314L and to be close to the lower face
of an inclined ridge plate 321 of the ridge capping 320
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discussed later with reference to FIG. 23. In this embodi-
ment, the joint member 314L is protruded from the upper
face of the roof plate member 12 by approximately 60 mm,
and the projection board 341 is protruded by approximately
120 mm. This projection board 341 is attached to the
ridge-side end of the roof plate member 12 by seamless
welding, and the joint is reinforced by, for example, non-
illustrated L-shaped steel plates.

[0189] The projection board 341 has a flange 342 on its
upper end, which is bent to be substantially in parallel with
the roof plate member 12. The length of the flange 342 is
specified as discussed below.

[0190] In the arrangement of the roof plates 310 for
roofing, as shown in FIGS. 17 and 20, the joint member
314R of one roof plate member 310 is inserted upward into
the joint member 314L of an adjoining roof plate member
310 from its lower end. The dimension of the projection
board 341 is adjusted to prevent interference of the com-
bined members as discussed in the first embodiment. In this
embodiment, the dimension of the projection board 341 is
specified to ensure a gap of approximately 5 mm from the
end face of the flange 315 of the adjoining joint member
314L.. It is preferable that an elastic material, such as rubber,
elastomer, or soft plastic is bonded to the gap as a sealing
member.

[0191] The projection board 341 is fixed to the ridge-side
end of the roof plate member 12. In the shingled state of the
roofing assemblies 110R and 110L, the projection board 341
blocks the inner space of the joint member 3141 and the gap
(space) defined by the lower face of the roof plate member
12 and the upper face of the roof rafter N on the ridge side
as shown in FIG. 19(b). The projection board 341 has nets
343 and 344 having the sizes (shapes) corresponding to the
blocked spaces. The nets 343 and 344 ensure ventilation of
the spaces and prevent invasion of small animals like rats
and insects from the ridge side.

[0192] The roof plates 310 of the above construction are
connected in such a manner that the inner convex 316 of one
roof plate 310 is fitted in the joint member 314L of the
adjoining roof plate 310, and are located on the roof rafters
N to longitudinally shingle the roof, as shown in FIG. 20. In
the shingled roof 100, the joint members 3141 form con-
vexes protruded upward from the planar roof plate members
12 of the roof plates 310. The joint member 314L has the
length identical with that of the roof plate member 12, and
runs from the ridge to be extended from the pole plate NB
along the pitch of the roof. As illustrated, a plurality of the
joint members 314L are arranged along the roof width.

[0193] In this embodiment, the multiple roof plates 310
are longitudinally laid for roofing as discussed above. A roof
plate 310A is used at the gable end of the roof for the better
roofing appearance. As shown in FIGS. 17 and 20, this roof
plate 310A is located at the right gable end of the roofing
assembly 110L. The roof plate 310A has a hollow rectan-
gular auxiliary fixation member 17, which is located on the
roof rafter N at the gable end, in addition to the joint member
314L including the flange 315 and the fixation member 16.
The roof plate 310A further has a shielding member 18 that
covers the gable end of the roof rafter N, a shielding lower
end member 19 that holds the roof rafter N, and an end
convex body 15 protruded upward to the same height as that
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of the joint member 314L.. A roof plate having a symmetrical
structure to that of the roof plate 310A is used at the left
gable end of the roof.

[0194] While the roof plate 310 has the fixed width X, the
roof plate 310A has a varying width X0. A roof width YX
between the two gable ends of the roof is diversely varied.
The varying width X0 of the roof plate 310A is individually
determined for each roof of interest to be shingled, based on
the roof width YX and the fixed width X of the roof plate
310.

[0195] The roofing assembly 110R also uses the roof
plates 310 and 310A and has a similar structure to that of the
roofing assembly 110L, except the shingling orientation of
the roof.

[0196] FIG. 22 is a partly broken perspective view sche-
matically illustrating the ridge capping 320 of the second
embodiment. FIG. 23 shows fixation of the ridge capping
320 and the roof plate 310, as well as the positional
relationship between the ridge capping 320 and the roof
plate 310. The ridge capping 320 has a similar structure to
that of the ridge capping 120 shown in FIG. 7, and includes
inclined ridge plates 321 arranged at a specific angle suitable
for the pitch of the roof and gable end shielding plates 322
on both ends thereof. As shown in FIG. 23, in the ridge
capping 320 of the second embodiment, the inclined end of
each inclined ridge plate 321 is bent to form multiple skirt
elements 323 with notches 324 therebetween. The notches
324 are formed in accordance with the pitch of the joint
members 314L in the roofing assemblies 110L and 110R of
the shingled roof. In the structure of the second embodiment,
each of the skirt elements 323 parted by the notches is
accordingly inserted into the space between the adjoining
pair of the joint members 314L in the shingled roof. The
protrusion length of the skirt element 323 is adjusted to form
a gap 326 between its end and the upper face of the roof plate
member 12 of the roof plate 310. Like the first embodiment,
no mechanical binding, such as screwing or welding, is
required for fixation of the roof plates 310 and the ridge
capping 320.

[0197] In the shingled roof, each of the skirt elements 323
extended from the lower face of the ridge capping 320 is
fitted in the recess defined by each adjoining pair of the joint
members 314L, as shown in FIG. 23. In this state, the skirt
element 323 blocks the recess via the gap 326, whereas the
projection board 341 on the upper face of the roof plate
member 12 blocks the recess via a gap 3424 on the rear face
side of the ridge capping 320. In the space defined by the
lower face of the ridge capping 320 and the upper face of the
roofing assemblies 1101 and 110R, the skirt elements 323 on
the lower face of the ridge capping 320 and the projection
boards 341 are arranged to face each other in this sequence
from the pole plate side to the ridge side to form horizontal
arrays along the pitch of the roof.

[0198] The ridge capping 320 positioned in the above
manner is propped up by the upper face of the multiple joint
members 3141 with the gaps 126 and 342a. Nuts 132 are
screwed and clamped on the lower face of the ridgepole MB
to strain and fix the ridge capping 320 to the ridgepole MB.
This completes the procedure of roofing.

[0199] Like the first embodiment, the assembled ridge
capping 320 and roofing assemblies 110L and 110R (more
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specifically, roof plates 310) enable easy detachment, recov-
ery, and relocation (recycle), and ensure the advantages (1)
through (3) discussed above.

[0200] In the structure of the second embodiment, the
horizontal array of the skirt elements 323 on the lower face
of the ridge capping 320 is located to face the horizontal
array of the projection boards 341 along the pitch of the roof.
This arrangement attains the effective rainfall measure to
prevent the rainwater falling down on the roof from being
flown up the roof plate members 12 toward the ridge against
the pitch of the roof, as discussed in the first embodiment.

[0201] This arrangement also attains the effective rainfall
measure against the rainwater falling down from the ridge
capping 320 onto the roof assemblies 1101 and 110R and the
rainwater directly falling down on the roof assemblies 110L
and 110R.

[0202] Like the first embodiment, the combined joint
members 314R and 314L of the adjoining roof plates 310 as
shown in FIGS. 17 and 20 almost completely keep the roof
rafters N located below the roof plates 310 from the rain-
water. The rainwater should run over the inner convex 316
fitted in the joint member 314L to enter the gap formed by
the combined joint members 314R and 314L.. Even in the
case of heavy rain to make a layer of rainwater on the roof
plate members 12 of the roof plates 310, it is practically
impossible that the layer of rainwater continuously exceeds
the projection height of the inner convex 316, since the roof
plates 310 are inclined by a slope ¢, which is the pitch of the
roof. Even if the rainwater exceeds the projection height of
the inner convex 316 and enters the joint by any chance, the
lower convex 317 connecting with the inner convex 316
functions as a gutter of the slope e to flow the rainwater
down. In the structure of the second embodiment, the gutter
of the slope e defined by the lower convex 317 has the
greater depth than the projection height of the inner convex
316. Even if the rainwater exceeds the inner convex 316, the
gutter having the greater depth than the projection height of
the inner convex 316 exerts the effective drainage function
and prevents the rainwater from entering the roof rafters.

[0203] In the structure of the second embodiment, the gaps
326 and 3424 function as the air vents along the upper face
of the roof plate members 12. This arrangement ensures the
ventilation inside the building and under the roof, thus
attaining the favorable residential environments.

[0204] Another roof plate is described below as still
another embodiment of the present invention. FIG. 24 is a
perspective view illustrating part of a roof plate 410 in a
third embodiment. FIG. 25 is a front view showing joint of
the roof plates 410. As illustrated, the roof plate 410 has a
roof plate member 412, which is a long plate of a predeter-
mined width, joint members 414 attached to the two longi-
tudinal sides of the roof plate member 412, and a fixation
member 416 projected from a preset width of a center
portion of the roof plate member 412 and fixed to the
sheathing roof board Nj and the roof rafter N. The joint
member 414 has a substantially J-shaped cross section and
includes a leg 4144, which is a broad, long plate having the
same length as that of the roof plate member 412, and a fold
414b, which has substantially half the width of the leg 4144.
A substantial center of the leg 414a is attached to each
longitudinal side of the roof plate member 412 at practically
right angles in such a manner that the fold 4145 is located
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outside and the two joint members 414 are rotationally
symmetrical about the roof plate member 412. The fixation
member 416 has a rectangular solid main body 4164 and a
threaded rod 4165 having one end embedded in the main
body 416a. The threaded rod 4165 is designed to have the
projection length from the main body 4164 to penetrate the
sheathing roof board Nj and the roof rafter N.

[0205] A width X of the roof plate 410 having the above
structure is set equal to the interval of the roof rafters N as
shown in FIG. 25, and a length Y of the roof plate 410 is
determined according to the length of the roof to be
shingled. The roof plates 410 of such dimensions are manu-
factured, processed, and are brought into the field for
roofing. It is preferable that a height Z of the leg 414a of the
joint member 414 (see FIG. 24) is shorter than the width X
of the roof plate 410. In this embodiment, X is 900 mm and
Y is 4000 mm. The height Z of the leg 4144 is 75 mm, and
a width P of the fold 414b is 75 mm. The joint of the leg
414a with the fold 414 should have a dimension that
prevents the joint from biting into the sheathing roof board
Nj and ranges from 15 mm to 45 mm. In this embodiment,
the dimension of the joint is 16 mm.

[0206] The roof plate member 412 and the joint member
414 are made of metal titanium that is light in weight and has
excellent durability, and are firmly joined with each other by
seamless welding. The fixation member 416 is made of a
plastic (preferably a composite plastic containing glass
fibers or carbon fibers) having the better heat insulating and
vibration isolating effects, compared with the roof plate
member 412. The fixation members 416 may be attached to
the roof plate member 412 at preset intervals, at intervals of
about 2000 mm in this embodiment, along its longitudinal
axis, by an appropriate technique, such as adhesion. At least
a base portion of the main body 4164 in the fixation member
416 may be made of the same metal material as that of the
roof plate member 412. This allows application of any
simple and secure fixing technique, such as welding, for
fixation of the fixation member 416.

[0207] As shown in FIG. 25, the leg 414a and the fold
414b of one joint member 414 is fitted in and joined with the
leg 414a and the fold 414H of an adjoining joint member
414. A nut M is screwed to each threaded rod 416b of the
fixation member 416 that penetrates the sheathing roof board
Nj and the roof rafter N. The roof plates 410 are laid to
shingle the roof. No mechanical binding, such as screwing
or welding, is required for joint of the adjoining roof plates
410. This arrangement ensures roofing by the simple pro-
cedure. The arrangement also ensures easy detachment,
recovery, relocation (recycle), and maintenance of the roof
plates 410. The joint effectively absorbs a shape change of
the roof plate 410 over time or with a variation in thermal
expansion, thus preventing accumulation of useless stresses
and enhancing the durability. An air layer corresponding to
a height L of the main body 4164 of the fixation member 416
is formed between the sheathing roof board Nj and the roof
plate member 412. This air layer effectively exerts the sound
proof function against the pattering sound of raindrops and
the heat insulating function against the temperature change
of the roof plate members 412 with the varying environment.

[0208] FIG. 26 shows the waterproof effect of the roof
plate 410 applied for the roof. As illustrated, there is a little
gap between a left roof plate 4101 and a right roof plate
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410R, since they are not mechanically bonded to each other
but are fitted in each other. The structure, however, allows
practically no penetration of rainwater into the gap, and
almost completely keeps the sheathing roof board Nj located
below the roof plate 410 from rainwater. The rainwater
should go up to a height Pu, which is the width P of the fold
414b of the left roof plate 410L, to flow into the gap. Even
in the case of heavy rain to make a layer of rainwater on the
roof plate member 412 of the roof plate 410L, it is practi-
cally impossible that the layer of rainwater exceeds the
height Pu, since the roof plate 410L is inclined by a slope 6,
which is the pitch of the roof. Even if the rainwater exceeds
the height Pu and enters the joint by any chance, the fold of
the right roof plate 410R functions as a gutter of a height Pd
and the slope 0 to flow the rainwater down.

[0209] FIG. 27 shows a roof plate 410A in one modified
example of the third embodiment. In this modified example,
the fold 414b and the leg 414a respectively have engage-
ment pieces 415a and 415b. These engagement pieces are
formed by bending the plates of the fold 414 and the leg
414a, and function to prevent the leg 414a from being
slipped off the fold 414b after the leg 414a and the fold 414b
of the adjoining joint members 414 are fitted in and joined
with each other. This structure accordingly prevents unde-
sirable strip of the roof plate 410A. For detachment of the
roof plate 410A from the roof, the fold 414b of the roof plate
member 410A is warped to release the engagement pieces
415a and 415b from each other.

[0210] The above embodiments and their modifications
are to be considered in all aspects as illustrative and not
restrictive. There may be many modifications, changes, and
alterations without departing from the scope or spirit of the
main characteristics of the present invention.

[0211] For example, the fixation hole 30 of the first
embodiment is not limited to the shape shown in FIG. 9, but
may have any appropriate shape. The wide slot section 32
may have a quasi-triangular shape.

[0212] The joint member for connecting the adjoining roof
plates 10 is not restricted to the structure of preventing
penetration of rainwater like the joint member 14.

[0213] The first embodiment uses the roof plate 10 with
the joint members 14, which form the convex. A conven-
tional corrugated slate having trapezoidal concaves and
convexes may be used in place of the roof plates 10 of the
first embodiment.

[0214] In the second embodiment, the joint member 314L.,
the inner convex 316, and the lower convex 317 are rect-
angular convex. They may alternatively be triangular con-
vex or trapezoidal convex.

INDUSTRIAL APPLICABILITY

[0215] The structure of the invention is suitably applied
for the gabled roof having slopes from the peak of the roof
or the ridge to the pole plates on both sides. The arrangement
ensures the effective rainfall measure of the roof plates and
simplifies attachment and detachment.

1. A roof shingled by laying roof plates with a certain
pitch of roof from a ridge at a roof peak to pole plates on
both sides, said roof comprising:
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multiple convexes that are protruded upward from each of
said roof plates and are arranged along a roof width,
each of the convexes having a predetermined length
from the ridge along the pitch of roof;

a ridge capping that is located at the ridge and covers said
roof plates on both sides of said roof and the multiple
convexes across the roof width to determine a ridge
appearance of said roof; and

a capping fixation member that fixes said ridge capping to
a ridgepole of said roof, such that said ridge capping
covers said roof plates and the multiple convexes,

wherein said ridge capping has an inter-convex projection
plate, which is protruded from a lower face of said
ridge capping to be fitted in a recess defined by each
adjoining pair of the convexes,

said roof plate having a roof plate-side projection board,
which is protruded from an upper face of said roof plate
and 1s located above the inter-convex projection plate
of said ridge capping along the pitch of roof to face the
inter-convex projection plate,

the inter-convex projection plate and the roof plate-side
projection board having a shape fitting the recess
defined by each adjoining pair of the convexes.
2. A roof in accordance with claim 1, wherein said ridge
capping has a plurality of the inter-convex projection plates
along the pitch of roof, and

the roof plate-side projection board of said roof plate is
located between an adjoining pair of the inter-convex
projection plates along the pitch of roof.

3. Aroof in accordance with either one of claims 1 and 2,
wherein said capping fixation member strains said ridge
capping toward the ridge pole for fixation.

4. Aroof in accordance with any one of claims 1 through
3, wherein the inter-convex projection plate has a lower air
vent on a lower projection end thereof to allow ventilation
of the air along the upper face of said roof plate, and

the roof plate-side projection board has an upper air vent
on an upper projection end thereof to allow ventilation
of the air along the lower face of said ridge capping.

5. Aroof in accordance with any one of claims 1 through
4, wherein the convex has a length identical with a length of
said roof plate.

6. A roof in accordance with any one of claims 1 through
5, wherein said roof plate has a net inside the convex to
prevent invasion of small animals like rats and insects.

7. Aroof in accordance with any one of claims 1 through
6, wherein said roof plate integrally comprises: a roof plate
member that is located above a roof frame member disposed
between the ridgepole and the pole plates along the pitch of
roof; a hollow support member that props up said roof plate
member apart from said roof frame member; and the convex.

8. A roof in accordance with claim 7, wherein said roof
plate member is a board of a predetermined width and has
joint members on both sides across its width to make each
adjoining pair of said roof plate members joined with each
other, so that a plurality of said roof plate members are laid
longitudinally to shingle said roof, and

said joint member has a leg, which is protruded from an
end of said roof plate member and props up said roof
plate member at the end apart from said roof frame
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member, the leg having a height substantially identical
with a height of said support member.

9. A roof in accordance with claim 8, wherein said roof
plate has a net in a space between said roof frame member
and said roof plate member propped up by the leg and said
support member to prevent invasion of small animals like
rats and insects.

10. A roof plate, a plurality of said roof plates being joined
with and fixed to one another to define a roof appearance,
said roof plate comprising:

a roof plate member that is a long board of a predeter-
mined width;

a joint member that has a substantially J-shaped cross
section and includes a leg, which is a broad, long plate
having an identical length with a length of said roof
plate member, and a fold, which has substantially half
a width of the leg, the leg and the fold being joined with
each other along their longitudinal sides, a substantial
center of the leg being attached to each longitudinal
side of said roof plate member at practically right
angles in such a manner that the fold is located outside
and said two joint members are rotationally symmetri-
cal about said roof plate member; and

a fixation member that is attached to said roof plate
member to fix said roof plate member to a roof frame
member.

11. Aroof plate in accordance with claim 10, wherein said
fixation member is located on a center of said roof plate
member.

12. A roof plate in accordance with either one of claims
10 and 11, wherein said roof plate member and said joint
member are composed of a metal.

13. A roof plate in accordance with any one of claims 10
through 12, wherein said joint member is welded to said roof
plate member.

14. A roof plate in accordance with any one of claims 10
through 13, wherein said fixation member is composed of a
material having at least either of better heat insulating effect
and better vibration isolating effect, compared with said roof
plate member.

15. A roof plate, a plurality of said roof plates being
horizontally laid on and fixed to a roof frame to define a roof
appearance, said roof plate comprising:

a roof plate member that is a long board of a predeter-
mined width;

a convex body that is attached to and protruded upward
from one side of said roof plate member along a pitch
of roof;

a joint member that is attached to the other side of said
roof plate member along the pitch of roof to be com-
bined with said convex body of an adjoining roof plate
member; and

a fixation member that is attached to said roof plate
member to prop up said roof plate member apart from
said roof frame and fix said roof plate member to said
roof frame,

said joint member comprising:

an inner convex that is protruded upward from said roof
plate member to be fitted in said convex body of said
adjoining roof plate member; and
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a lower convex that connects with the inner convex and
is protruded downward from said roof plate member,

the lower convex having a rising side end, which
defines a convex shape on the other side of said roof
plate and has an extension toward a lower face of
said adjoining roof plate member.
16. A roof plate in accordance with claim 15, wherein said
roof plate member, said convex body, and said joint member
are made of a metal,

said convex body is formed by bending the one side of
said roof plate member, and

the inner convex and the lower convex of said joint
member are formed by bending the other side of said
roof plate member.

17. A roof plate in accordance with either one of claims
15 and 16, wherein the inner convex has a top face that is in
contact with a bottom face of said convex body of said
adjoining roof plate member.

18. A roof plate in accordance with any one of claims 15
through 17, wherein the lower convex is protruded down-
ward from said roof plate member to a height substantially
equal to a height of said fixation member from a lower face
of said roof plate member.

19. A roof plate in accordance with any one of claims 15
through 17, wherein said fixation member is located on a
center of said roof plate member.

20. A roof plate in accordance with any one of claims 15
through 19, wherein the lower convex has a flange on an
upper edge of the rising side end, which comes into contact
with a lower face of said roof plate member.

21. Aroof plate in accordance with claim 20, wherein said
convex body has a falling side end that is extended toward
an upper face of an adjoining roof plate member to form a
flange on a lower edge thereof, which comes into contact
with the upper face of said adjoining roof plate member.

22. Aroof plate in accordance with any one of claims 15
through 21, wherein the lower convex of said joint member
has a greater projection height than a projection height of
said convex body across said roof plate member.

23. A roof plate, a plurality of said roof plates being laid
to shingle a roof and define a roof appearance, said roof plate
integrally comprising:

a roof plate member, which is a board; and

a hollow support member that is arranged on an upper
face of a roof frame member along a pitch of roof to
prop up said roof plate member apart from said roof
frame member,

said support member having a fixation hole, which is
formed in a bottom face thereof that is in contact with
said roof frame member, and receives a fixing element
protruded from said roof frame member,

said fixation hole having a positioning section that posi-
tions said fixing element, and a broader section that is
wider than said fixing element, where the positioning
section is located above the broader section along the
pitch of roof.

24. A roof plate in accordance with claim 23, wherein said
roof plate member is a board of a predetermined width and
has joint members on both sides across its width to make
each adjoining pair of said roof plate members joined with
each other, so that a plurality of said roof plate members are
laid longitudinally to shingle said roof, and
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said joint member has a leg, which is protruded from an
end of said roof plate member and props up said roof
plate member at the end apart from said roof frame
member, the leg having a height substantially identical
with a height of said support member.
25. A roof plate in accordance with either one of claims
23 and 24, wherein said fixing element for fixing said roof
plate comprises:

a washer that is located above said roof frame member
and has an inclined or spherical surface on one side
thereof close to said roof frame member;
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a shaft member that penetrates said washer and said roof
frame member from a top face side of said washer; and

a straining member that strains said shaft member from a
bottom face side of said roof frame member for fixa-
tion.

26. A roof plate in accordance with claim 25, wherein said

shaft member is a bolt and said straining member is a nut.

27. Aroof plate in accordance with claim 26, wherein said

nut and said bolt end are covered with a cap nut.
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