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The present invention is a roof, wherein a planar base material 

(22) PCT Filed: Sep. 7, 2006 in which gaps penetrated through back and front sides are 
formed is arranged on a roof surface with a clearance between 

(86). PCT No.: PCT/UP2006/317733 the roof and itself. The roof structure has an effect to eco 
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nomically and efficiently prevent the temperature of the roof 
from becoming high due to shining down of direct Sunlight on 
the upper surface of the roof. 
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ROOF 

TECHNICAL FIELD 

0001. The present invention relates to roofs, and more 
specifically relates to roofs that prevent members forming the 
roofs from becoming high temperature by direct Sunlight to 
thereby eliminate the influence on indoors. 

BACKGROUND ART 

0002. As this kind of prevention means on the conven 
tional roofs, there are some means for ventilating a space of 
attics to thereby cut the influence from the roofs. Additionally, 
there are some means for prevent rise of the temperature from 
the roofs by forming the roofs themselves into a heat insula 
tion structure. 

0003 Patent Document 1: Japanese Patent Application 
Laid-open No. 2003-184216 A 

0004 Patent Document 2: Japanese Patent Application 
Laid-open No. 2003-80772 A 

DISCLOSURE OF THE INVENTION 

Problem to be Solved by the Invention 
0005. The effect that is brought about by the above-men 
tioned conventional methods, such as ventilating the space of 
attics and forming the roofs into the heat insulation structure, 
can be relatively expected. However, these methods require 
plenty of cost, and in addition to that, applying these methods 
to, for example, factories, warehouses, garages or the like is 
not ready due to their structures, and the temperature of metal 
roofs using low profile standing seam metal roofing and roof 
decks in particular become considerably high by direct Sun 
light to thereby influence on indoors. 
0006 For that reason, the present invention is intended to 
protect the roofs themselves from direct sunlight by a simple 
configuration, and also prevent the roofs from becoming high 
temperature by positively cooling them. 

Means for Solving Problem 

0007. A roof of the present invention is characterized in 
that a planar base material in which gaps penetrated through 
back and front sides are formed is arranged on a roof surface 
with a clearance between the roof and itself. 
0008. The present invention according to claim 2 is char 
acterized in that the planar base material in which the gaps 
penetrated through the back and front sides are provided has 
a net Structure. 

0009. The present invention according to claim 3 is char 
acterized in that the planar base material in which the gaps 
penetrated through the back and front sides are provided is a 
sheet or a board material having bores scattered therein. 
0010. The present invention according to claim 4 is char 
acterized in that the planar base material in which the gaps 
penetrated through the back and front sides are provided is 
arranged on the roof Surface with a concave-convex streak 
formed in a certain direction to form a ventilation flue in a 
space between the concave streak and the planar base mate 
rial. 
0011. The present invention according to claim 5 is the 
roof with the concave-convex streak formed in the certain 
direction, and characterized in that the ventilation flue is 
formed in the space between the concave streak and the sheet 
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or the board material, and that the bores are provided in the 
sheet part or the board material part on this ventilation flue. 
0012. The present invention according to claim 6 is char 
acterized in that the planar base material is arranged from the 
inside except an end thereof in a direction of the concave 
convex streak of the roof. 
0013 The present invention according to claim 7 is char 
acterized in that the planar base material has a heat insulation 
efficiency. 

EFFECT OF THE INVENTION 

0014 Since the roof according to claim 1 of the present 
invention has a structure that the planar base material in which 
the gaps penetrated through the back and front sides are 
formed is arranged on the roof surface with the clearance 
between the roof and itself, the roof structure has an effect to 
prevent the temperature of the roof from becoming high due 
to shining down of direct Sunlight on the upper Surface of the 
roof, and makes air exist in the space formed between the roof 
and the planar base material, and can also be expected to have 
an aeration effect and an air cooling effect by air going in and 
out also from the gaps where air penetrates through the back 
and front sides, and further, has an effect to control the loose 
of the planar base material and discharge the rain water col 
lected on the planar base material from the gaps which pen 
etrate the back and front sides. 
0015. Such effects are not brought about artificially or 
mechanically, but brought about using natural winds, so that 
it also has an economical effect which does not require a 
running cost. 
0016. The present invention according to claim 2 is char 
acterized in that the planar base material in which the gaps 
penetrated through the back and front sides are provided has 
a net structure, and the present invention according to claim3 
is characterized in that the planar base material in which the 
gaps penetrated through the back and front sides are provided 
is the sheet or the board material having bores scattered 
therein, wherein the material has an effect the ability of being 
used for the planar base material as they are without giving 
special processing or the like, and thus the aeration effect, the 
loose control effect, and the rain water discharge effect from 
the nets or bores are exerted. 

0017. According to the present invention of claim 4, since 
the roof has the roof surface with a concave-convex streak 
formed in a certain direction, the planar base material is 
arranged thereon, and the ventilation flue is formed in the 
space between the concave streak and the planar base mate 
rial, the arranged planar base material itself has the effect to 
prevent direct Sunlight or the like from shining down on the 
roof surface, while the wind can easily pass through the inside 
of the ventilation flue, so that air passes through inside of the 
flue to prevent the roof from heating and the air cooling effect 
can also be obtained for cooling the inside of the flue by air 
circulation. 

0018. In addition, since the planar base material on the 
ventilation flue has the gaps penetrated through the back and 
front sides, air goes in and out freely also from the gaps 
penetrated through the back and front sides, so that the air 
circulation function is promoted to enhance the aeration 
effect and the air cooling effect, and the loose of the planar 
base material is further prevented, thus also providing an 
effect of promoting drainage of the rain water collected on the 
planar base material. 
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0019. Such effects are not brought about artificially or 
mechanically, but brought about naturally and also has an 
economical effect which does not require a running cost. 
0020. According to the present invention of claim 5, when 
the planar base material is the sheet or the board material, if 
the bores are provided in the sheet part or the board material 
part on the ventilation flue formed in the space between the 
concave streak and the sheet or the board material, the aera 
tion effect, the loose control effect, and the rain water dis 
charge effect is fully exerted. 
0021. Since the roof in which concave-convex streak is 
formed is composed of metal roof decks in many cases, is 
likely to become high temperature by direct Sunlight, it 
receives benefits by the present invention. 
0022. According to the present invention of claim 6., if the 
planar base material is arranged from the inside except the 
end thereof in the direction of concave-convex streak of the 
roof, air certainly enter the formed ventilation flue from the 
end of the roof, thus further enhancing the air cooling effect in 
the concave streak part. 
0023. Further, according to the present invention of claim 
7, if the roof is formed of the planar base material with heat 
insulation efficiency, shading and heat insulation function of 
direct Sunlight or the like are enhanced, thus increasing the 
effect of preventing the temperature of the roof from becom 
ing high. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024 FIG. 1 is a plan view showing one embodiment of 
the present invention; 
0025 FIG. 2 is a principal part sectional view of FIG. 1; 
0026 FIG. 3 is a principal part sectional view of FIG. 1; 
0027 FIG. 4 is a plan view showing another embodiment 
of the present invention of FIG. 1; 
0028 FIG. 5 is a principal part sectional view of FIG. 4; 
0029 FIG. 6 is a principal part sectional view of FIG. 4; 
0030 FIG. 7 is a plan view showing another embodiment 
of the present invention; and 
0031 FIG. 8 is a plan view showing another embodiment 
of the present invention. 

EXPLANATIONS OF LETTERS OR NUMERALS 

0032. 1: Roof 
0033 2: Planar base material 
0034 3: Metal roofing board 
0035 4: Cap 
0036) 5: Snow stopper 
0037 6: Angle 
0038 7: Attachment hole 
0039, 8: Clearance 
0040 9: Gap 
0041) 10: Roof deck 
0042) 11: Concave streak 
0043) 12: Convex streak 
0044) 13: Bolt and nut 
0045 14: Ventilation flue 

Jul. 9, 2009 

15: Interval 
16: End 

0046) 
0047 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0048. The present invention could protect roofs them 
selves from direct Sunlight with a simple configuration, and 
also could prevent the roofs from becoming high temperature 
by positively cooling them. 

Embodiment-1 

0049 Embodiments of the present invention will be 
described based on the drawings. 
0050 FIG. 1 is a plan view of a roof showing one embodi 
ment of the present invention, and FIGS. 2 and 3 are principal 
part sectional views thereof, wherein it is configured that the 
planar base material 2 is arranged on a roof 1. It is effective to 
cover about 70 to 90% of the roof 1 with the planar base 
material 2. 
0051. The roof 1 in the drawings is a low profile standing 
seam metal roofing roof of a flat roof, being removably 
attached with a bolt and nut 13 using an angle 6 of a Snow 
stopper 5 which is attached to a cap 4 of a knot of a metal 
roofing board 3, and attachment holes 7 of a planar base 
material 2, and the planar base material 2 is arranged on the 
roof 1 while loosing from the surface of the roof 1 and pro 
viding a clearance 8 (about 50-90 mm) therebetween. The 
attachment holes 7 are disposed to the peripheral edge portion 
of the planar base material 2 at a predetermined pitch. 
0.052 The planar base material 2 is a thin board-like mate 
rial or a sheet-like material, the material of which may be any 
kind of materials. Such as wood, resin, metal, or cloth, and 
gaps 9 penetrated through a back and front sides are formed 
therein. 
0053. The gaps 9 which penetrate through the back and 
front sides may be formed linearly or geometrically to be 
scattered regularly or arbitrarily. In a case that the gaps 9 are 
through holes, an opening rate of the overall through holes to 
the planar base material 2 is set to about 3 to 8% and prefer 
ably 4 to 6%. 
0054 As a net structure, a textile net or a knitted net, such 
as a resin net, a synthetic fiber net, a mesh cloth, a screen 
mesh, a bolting cloth, a wire net, or a net punched holes 
uniformly or the like, are provided with the gaps 9, so that 
they can be used for the planar base material 2 as they are. 
0055. Further, a tape-like material of thin width is woven 
or knitted to form the gaps 9, or a configuration arranging a 
Stick material or a string material within a frame in the shape 
of barred lattice can also provide the streaky gaps 9, so that 
they can be used for the planar base material 2 as they are. 
0056. As the sheet, a material which has tensile strength, 
such as various textile cloth, a vinyl cloth, a rubber material is 
desirable, and a material called a shade sheet variously pro 
cessed, such as light-proof, heat resistance, waterproofing, or 
a cold gauze may be used. For example, the thickness of the 
sheet is about 0.2-2.0 mm, preferably 0.4–0.8 mm. 
0057. As the board material, although a single board of the 
various materials and a plyboard can be used without any 
limitations, a board as thin as possible is preferable. For 
example, the thickness of the board material is about 2.0-20.0 

. 

0058. In addition, a corrugated board such as polystyrene 
or the like, a thin board made of resin with a heat insulation 
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function, or a single board and a plyboard with a heat insu 
lating layer on the Surface are also desirable. 
0059 Moreover, a shape and a size of the through holes 9 
formed in the sheet or the board material may adopt arbitrary 
one, and scattering of the through holes is designed appropri 
ately based on a relation between an increase in rooftempera 
ture by Sunlight passing therethrough and a ventilation circu 
lation. For example, the diameter of the through holes 9 is 
about 80-150 mm (preferably 100-120 mm) in a case of 
circular holes (refer to FIG. 4). 
0060 Since the roof 1 is blocked by the planar base mate 

rial 2 without sunlight hitting directly, the temperature rise of 
the roof 1 itself can be prevented, even when the net planar 
base material is used, it has a block function of Sunlight. 
0061 Subsequently, since the space of the clearance 8 is 
formed between the roof 1 and the planar base material 2, and 
the planar base material 2 is provided with the gaps 9 and 9. 
. . . air goes in and out and circulates from the ends and the 
gaps 9 of the planar base material 2 of the roof 1, so that the 
air in the space of the clearance 8 is aerated to thereby prevent 
the temperature in the space from becoming high, and the air 
cooling function of the roof 1 itself is also performed, and the 
loose of the planar base material 2 by the wind or the like can 
also be prevented. 

Embodiment-2 

0062 FIG. 4 is a plan view of a roof showing another 
embodiment of the present invention, and FIGS. 5 and 6 are 
principal part sectional views thereof, wherein it is configured 
that the planar base material 2 is arranged on the roof 1. 
0063. The roof 1 is a flat roof which is gently inclined in a 
direction from the top to the bottom and is formed of a roof 
deck 10 in the drawing, and concave streaks (valley parts) 11 
and convex streaks (mountain parts) 12 of the roof deck 10 are 
also arranged in the top to bottom direction along with an 
inclination in the drawing. 
0064. The roof 1 may have concave-convex streaks 
formed thereon, so that means and configurations for forming 
the streak are not limited to a kind of roof deck, and a kind of 
roof is not considered, either. 
0065. The planar base material is in removable fixed and 
arranged with the bolts and nuts 13 provided in a circumfer 
ential end of the roof 1 corresponding to the attachment holes 
7 and 7... provided in the circumference. 
0066. Moreover, the gaps 9 and 9 . . . exist in the planar 
base material 2 on a ventilation flue14 formed of the concave 
streak 11 of the roof 1 and the arranged planar base material 
2. 

0067. Hence, since air in the ventilation flue14 goes in and 
out and circulates from the end and gaps of the concave streak 
of the planar base material 2, the air in the ventilation flue 14 
is ventilated to be able to prevent the temperature from 
becoming high, and the air cooling function of the concave 
streak 11 of the roof 1 which forms the ventilation flue 14 or 
the planar base material 2 is also performed, and the loose of 
the planar base material 2 by the wind or the like can be also 
prevented. 

Embodiment-3 

0068 FIG. 7 is a plan view showing another embodiment, 
wherein a plurality of the planar base materials 2 and 2... are 
mutually arranged on a plane-like roof 1 with an interval 15, 
and air can go in and out and circulate from the portion with 

Jul. 9, 2009 

the interval 15 to the ventilation flues 14. For example, the 
interval 15 is about 10-500 mm. 

Embodiment-4 

0069 FIG. 8 is a plan view showing another embodiment, 
wherein the planar base material 2 is arranged from the inside 
except the end 16 in the direction of the concave-convex 
streaks 11, 12 of the roof 1, so that air can easily go into the 
ventilation flues 14 from the end 16 which the planar base 
material 2 is not arranged thereon. 
0070 The above description shows one embodiment of 
the present invention, and the mere design change from which 
the same effect can be obtained and the modifications by 
means of common practice are included in the embodiments 
of the present invention. 

INDUSTRIAL APPLICABILITY 

0071. When the roofs themselves are protected from direct 
Sunlight and also prevented from becoming high temperature 
by positively cooling them, the present invention can be used 
in areas where they are achieved not artificially or mechani 
cally but using natural winds or the like, and reduction in 
running cost is required. 

1-7. (canceled) 
8. A planar base material for a roof, wherein many gaps 

penetrated through back and front sides are formed, attach 
ment holes for attaching to a roof surface are disposed to 
peripheral edge portions of said planar base material at a 
predetermined pitch, and said planar base material has a heat 
insulation efficiency. 

9. A planar base material for a roof according to claim 8. 
wherein said planar base material is a thin board-like material 
of which thickness is about 2.0-20.0 mm, a sheet-like material 
of which thickness is about 0.2-2.0 mm or a net structure. 

10. A planar base material for a roof according to claim 9. 
wherein said thin board-like material is made of wood, resin, 
metal or cloth, and said gaps are through holes and an opening 
rate of said through holes to said thin board-like material is set 
to about 3 to 8%. 

11. A planar base material for a roof according to claim 9. 
wherein said sheet-like material is made of a textile cloth, a 
vinyl cloth or a rubber material, and said gaps are through 
holes and an opening rate of said through holes to said sheet 
like material is set to about 3 to 8%. 

12. A planar base material for a roof according to claim 9. 
wherein said net structure is made of resin net, synthetic fiber 
net, a mesh cloth, a screen mesh, a bolting cloth or a wire net. 

13. A roof structure, wherein a planar base material in 
which gaps penetrated through back and front sides are 
formed is attached to a roof surface with a clearance between 
a roof and itself. 

14. A roof structure according to claim 13, wherein said 
clearance is about 50-90 mm. 

15. A roof structure according to claim 13 or 14, wherein 
said planar base material is a thin board-like material, a net 
structure or a sheet-like material. 

16. A roof structure according to claim 15, wherein said 
thin board-like material is made of wood, resin, metal or 
cloth, and covers about 70 to 90% of said roof. 

17. A roof structure according to claim 15, wherein said 
sheet-like material is made of a textile cloth, a vinyl cloth or 
a rubber material, and covers about 70 to 90% of said roof. 
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18. A roofstructure according to claim 15, wherein said net 
structure is made of resin net, synthetic fibernet, a mesh cloth, 
a screen mesh, a bolting cloth or a wire net. 

19. A roof structure according to claim 13, wherein many 
concave-convex streaks are formed in a certain direction on a 
roof, and ventilation flues are formed in spaces between said 
concave streaks and said planar base material. 

20. A roof structure according to claim 19, wherein said 
spaces are 50-90 mm, respectively. 

21. A roof structure according to claim 19 or 20, wherein 
said planar base material is arranged from an inside exceptan 
end thereof in a direction of said concave-convex streaks on 
said roof. 

22. A roof structure according to claim 13, wherein said 
planar base material has a heat insulation efficiency and has 
attachment holes disposed to peripheral edge portions at a 
predetermined pitch, and said planar base material is attaché 
to said roof Surface through said attachment holes. 

23. A roofstructure, wherein plural planar basematerials in 
which gaps or through holes penetrated through back and 
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front sides are formed are attached to a roof surface with a 
clearance between a roof and itself and with mutual intervals. 

24. A roof structure according to claim 23, wherein said 
roof is a steel roof deck or a low profile standing seam. 

25. A roofstructure, wherein plural sheet-like materials are 
mounted on convex streaks of a steel roof deck except for an 
end portion of a roofin a direction of concave-convex streaks 
with mutual intervals, ventilation flues are formed between 
said concave streaks and said sheet-like materials, and plural 
through holes are provided at said sheet-like materials over 
said ventilation flues, 

thereby to ventilate air in said ventilation flues from said 
through holes and to prevent a loose of said sheet-like 
materials by wind. 

26. A roof structure according to claim 25, wherein, an 
opening rate of said through holes to said sheet-like material 
is set to about 3 to 8%, preferably 4 to 6%. 

c c c c c 


