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(54) [Title of Invention]
STRUCTURE

(57) [Abstract]

[Problem] To increase the amount of temperature-change-
induced expansion and contraction of deck boards that can be
absorbed.

[Solution] The following parts are machined integrally from
a single metal plate: first and second rising faces 6, 7 that are
bent in the orthogonal direction upward from both ends of a
bottom part 5; first and second screw-supporting parts 11, 12
that curvingly project from the rising faces 6, 7; and first and
second fastening parts 13, 15 that are bent back from upper
ends of the rising faces 6, 7. With the fastening parts 13, 15
inserted into mounting grooves provided in side surfaces of
deck boards to both sides, a screw inserted between the
screw-supporting parts 11, 12 and into a screw insertion hole
8 provided in the bottom part 5 is screwed into a deck board
supporting member and tightened to cause biting protrusions
14 on the distal ends of the fastening parts 13, 15 to bite into
the lower surfaces of the mounting grooves, thereby
fastening the deck boards on both sides to the deck board
supporting member. Expansion and contraction of the deck
boards caused by changes in the distance between the rising
faces 6, 7 can be absorbed.

[Selected Drawing] FIG. 1

DECK BOARD MOUNTING BRACKET AND DECK BOARD MOUNTING
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[Claims]
[Claim 1]

A deck board mounting bracket for mounting a plurality of deck boards, each provided with a
mounting groove extending in the longitudinal direction in a side surface thereof, on a deck board
supporting member with the deck boards arranged in parallel to each other, the deck board mounting
bracket integrally comprising:

an elongated, flat, and rectangular bottom part that extends in a plane that is horizontal when the
deck board mounting bracket is placed horizontally;

a screw insertion hole provided in the bottom part;

a first rising face and a second rising face that are each flat and bent in the orthogonal direction
upward from the two widthwise-directional ends of the bottom part;

a first screw-supporting part that curvingly projects from the first rising face toward the second rising
face in a general arc shape, the axial direction thereof being in the vertical direction and the two lateral-
directional ends thereof being left uncut from the first rising face;

a second screw-supporting part that curvingly projects from the second rising face toward the first
rising face in a general arc shape, the axial direction thereof being in the vertical direction and the two
lateral-directional ends thereof being left uncut from the second rising face;

a first fastening part that is bent in the lateral direction away from the second rising face from an
upper end of the first rising face;

a downward-projecting first fastening part biting protrusion provided on the distal end of the first

fastening part;

a second fastening part that is bent in the lateral direction away from the first rising face from an
upper end of the second rising face; and

a downward-projecting second fastening part biting protrusion provided on the distal end of the
second fastening part, all of which are machined from a single sheet of metal; wherein

a common screw is inserted between the inner surface of the first screw-supporting part and the inner
surface of the second screw-supporting part and into the screw insertion hole; and

with the first fastening part inserted into the mounting groove in one of the deck boards and the
second fastening part inserted into the mounting groove in the other of the deck boards, the screw
inserted between the inner surface of the first screw-supporting part and the inner surface of the second
screw-supporting part and into the screw insertion hole is screwed into the deck board supporting
member and tightened so that the first fastening part biting protrusion bites into the lower surface of the
mounting groove in the one deck board and the second fastening part biting protrusion bites into the
lower surface of the mounting groove in the other deck board, thereby fastening both of the deck boards
to the deck board supporting member.

[Claim 2]

The deck board mounting bracket according to claim 1, further integrally comprising: an upward-
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projecting first temporary fastening protrusion provided on the first fastening part side; and

an upward-projecting second temporary fastening protrusion provided on the second fastening part
side, both of which are machined from the single sheet of metal;

wherein, when the first fastening part is inserted into the mounting groove in the one deck board
before the second fastening part is inserted into the mounting groove in the other deck board, the first
temporary fastening protrusion is pressed against the upper surface of the mounting groove in the one
deck board and the deck board mounting bracket is temporarily fastened in the mounting groove in the
one deck board, and when the second fastening part is inserted into the mounting groove in the other
deck board before the first fastening part is inserted into the mounting groove in the one deck board, the
second temporary fastening protrusion is pressed against the upper surface of the mounting groove in
the other deck board and the deck board mounting bracket is temporarily fastened in the mounting
groove in the other deck board.

[Claim 3]

The deck board mounting bracket according to claim 2, wherein: the first temporary fastening
protrusion bendingly or curvingly extends from the upper end of the first rising face toward the same
side as the first fastening part, has a free distal end, and at least partially projects above the first
fastening part when no external force is acting thereupon; and

the second temporary fastening protrusion bendingly or curvingly extends from the upper end of the
second rising face toward the same side as the second fastening part, has a free distal end, and at least
partially projects above the second fastening part when no external force is acting thereupon.

[Claim 4]

The deck board mounting bracket according to claim 3, wherein the first and second temporary
fastening protrusions each have a bend in the middle at which the protrusion bends from an upward
diagonal direction to a downward diagonal direction.

[Claim 5]

The deck board mounting bracket according to any one of claims 1-4, wherein: the first fastening
part has a first horizontal part bent in the orthogonal direction from the first rising face and a first
slanted part bent diagonally downward from the first horizontal part, and the first fastening part biting
protrusion is provided at the tip of the first slanted part; and

the second fastening part has a second horizontal part bent in the orthogonal direction from the
second rising face and a second slanted part bent diagonally downward from the second horizontal part,
and the first fastening part biting protrusion is provided at the tip of the second slanted part.

[Claim 6]
The deck board mounting bracket according to any one of claims 1-5, further comprising: a first

open part formed in the first rising face; and

a second open part formed in the second rising face; wherein
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the first screw-supporting part projects into the second open part and the second screw-supporting
part projects into the first open part.
[Claim 7]

A deck board mounting structure in which a plurality of deck boards, each having a mounting groove
extending in the longitudinal direction provided in a side surface thereof, is mounted on a deck board
supporting member by a deck board mounting bracket with the deck boards arranged in parallel to each
other, wherein

the deck board mounting bracket comprises:

an elongated, flat, and rectangular bottom part that extends in a plane that is horizontal when the
deck board mounting bracket is placed horizontally;

a screw insertion hole provided in the bottom part;

a first rising face and a second rising face that are each flat and bent in the orthogonal direction
upward from the two widthwise-directional ends of the bottom part;

a first screw-supporting part that curvingly projects from the first rising face toward the second rising
face in a general arc shape, the axial direction thereof being in the vertical direction and the two lateral-
directional ends thereof being left uncut from the first rising face;

a second screw-supporting part that curvingly projects from the second rising face toward the first
rising face in a general arc shape, the axial direction thereof being in the vertical direction and the two
lateral-directional ends thereof being left uncut from the second rising face;

a first fastening part that is bent in the lateral direction away from the second rising face from an
upper end of the first rising face;

a downward-projecting first fastening part biting protrusion provided on the distal end of the first

fastening part;

a second fastening part that is bent in the lateral direction away from the first rising face from an
upper end of the second rising face; and

a downward-projecting second fastening part biting protrusion provided on the distal end of the
second fastening part, all of which are machined from a single sheet of metal;

wherein, with a common screw inserted between the inner surface of the first screw-supporting part
and the inner surface of the second screw-supporting part and into the screw insertion hole, the first
fastening part inserted into the mounting groove in one of the deck boards, and the second fastening
part inserted into the mounting groove in the other of the deck boards, the screw is screwed into the
deck board supporting member and tightened so that the first fastening part biting protrusion bites into
the lower surface of the mounting groove in the one deck board, and the second fastening part biting
protrusion bites into the lower surface of the mounting groove in the other deck board, thereby
fastening both of the deck boards to the deck board supporting member.

[Detailed Description of the Invention]
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[Field of the Invention]
[0001]

The present invention relates to a deck board mounting bracket and a deck board mounting structure
for mounting deck boards forming a deck floor in a veranda, a balcony, a rooftop, a park, a boardwalk,
or the like to a deck board supporting member such as a lumber girder or floor joist.

[Background Art]
[0002]

In deck board mounting structures of this sort, changes in temperature cause the deck boards to
expand and contract; thus, it is preferable to avoid completely anchoring the deck boards to the deck
board supporting member with the deck board mounting bracket.

[0003]

For this reason, conventional deck board mounting brackets simply press down upon deck boards
from above with fastening parts provided on the brackets to mount the deck boards on the deck board
supporting member, and the deck boards are capable of movement in the widthwise direction and the
lengthwise direction by sliding against the fastening parts of the deck board mounting brackets (see, for
example, Patent Document 1).

[0004]

Accordingly, the deck boards are capable of essentially unrestricted movement in the widthwise and
lengthwise directions, resulting in problems such as deviation of the positions at which the deck boards
are mounted from their original positions, or, in extreme cases, the risk of the deck boards becoming
detached from the deck board mounting brackets.

[0005]

The Applicants have therefore proposed a deck board mounting bracket and a deck board mounting
structure that permit a certain degree of movement of deck boards in the widthwise and lengthwise
directions, thereby making it possible to absorb expansion and contraction of the deck boards caused by
changes in temperature while preventing unrestricted movement of the deck boards in the widthwise
and lengthwise directions (Patent Document 2). In this proposed deck board mounting bracket, a single
sheet of metal is bent generally in two, with one part forming a first half and the other part forming a
second half, and a first opposing face of the first half and a second opposing face of the second half
face each other in a substantially parallel state; thus, even if the deck boards expand or contract in the
widthwise direction of the deck boards due to changes in temperature, the deck board mounting bracket
undergoes elastic deformation such that the gap between the first opposing face of the first half and the
second opposing face of the second half changes in size, thereby absorbing the expansion or contraction
of the deck boards.

[Prior Art Literature]
[Patent Literature]

[0006]
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[Patent Document 1] JP 2005-264663 A
[Patent Document 2] JP 2011-236601 A
[Summary of the Invention]

[Problem to be Solved by the Invention]
[0007]

However, in the example disclosed in Patent Document 2, the folded-back part that forms the
boundary between the first half and the second half progressively narrows in width towards the top, and
the first opposing face of the first half and the second opposing face of the second half are provided in
proximity to each other, resulting in problems such as (a) there being little capacity to absorb
temperature-change-induced expansion and contraction of the deck boards in the widthwise direction,
(b) water and debris readily accumulating between the first half and the second half, creating a risk of
corrosion depending on the material of the mounting bracket, and (c) the upper parts of the mounting
brackets being readily visible to individuals above the deck boards, potentially marring appearance.
[0008]

Moreover, the mounting bracket disclosed in Patent Document 2 presents a problem in that, during
the process of mounting deck boards, the mounting bracket may fall over and become dislodged from
the groove in a deck board, or the mounting bracket may deviate from its prescribed position in the

groove in the deck board contrary to the intent of a worker.

[0009]

The present invention was created in view of these circumstances in the existing art, and one object
of the present invention is to provide a deck board mounting bracket and a deck board mounting
structure that are capable of increasing the amount of temperature-change-induced expansion and
contraction of deck boards in the widthwise direction of the deck boards that can be absorbed.

[0010]

Another object of the present invention is to provide a deck board mounting bracket and a deck board
mounting structure that impede the accumulation of water and debris within the mounting bracket.
[0011]

Another object of the present invention is to provide a deck board mounting bracket and a deck board
mounting structure such that the mounting bracket is less visible to individuals above the deck boards
and is unlikely to mar appearance.

[0012]

Another object of the present invention is to provide a deck board mounting bracket and a deck board
mounting structure such that, during the process of mounting deck boards, the mounting bracket will
not fall over and become dislodged from the groove in the deck board, or deviate from a prescribed
position in the groove in the deck board contrary to the intent of a worker, thus facilitating the work of

mounting the deck boards.
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[0013]

Other objects of the present invention will become apparent from the following description.

[Means for Solving the Problem]
[0014]

The deck board mounting bracket according to the present invention is:

a deck board mounting bracket for mounting a plurality of deck boards, each provided with a
mounting groove extending in the longitudinal direction in a side surface thereof, on a deck board
supporting member with the deck boards arranged in parallel to each other, the deck board mounting
bracket integrally comprising:

an elongated, flat, and rectangular bottom part that extends in a plane that is horizontal when the
deck board mounting bracket is placed horizontally;

a screw insertion hole provided in the bottom part;

a first rising face and a second rising face that are each flat and bent in the orthogonal direction
upward from the two widthwise-directional ends of the bottom part;

a first screw-supporting part that curvingly projects from the first rising face toward the second rising
face in a general arc shape, the axial direction thereof being in the vertical direction and the two lateral-
directional ends thereof being left uncut from the first rising face;

a second screw-supporting part that curvingly projects from the second rising face toward the first
rising face in a general arc shape, the axial direction thereof being in the vertical direction and the two
lateral-directional ends thereof being left uncut from the second rising face;

a first fastening part that is bent in the lateral direction away from the second rising face from an
upper end of the first rising face;

a downward-projecting first fastening part biting protrusion provided on the distal end of the first

fastening part;

a second fastening part that is bent in the lateral direction away from the first rising face from an
upper end of the second rising face; and

a downward-projecting second fastening part biting protrusion provided on the distal end of the
second fastening part, all of which are machined from a single sheet of metal; wherein

a common screw is inserted between the inner surface of the first screw-supporting part and the inner
surface of the second screw-supporting part and into the screw insertion hole; and

with the first fastening part inserted into the mounting groove in one of the deck boards and the
second fastening part inserted into the mounting groove in the other of the deck boards, the screw
inserted between the inner surface of the first screw-supporting part and the inner surface of the second
screw-supporting part and into the screw insertion hole is screwed into the deck board supporting
member and tightened so that the first fastening part biting protrusion bites into the lower surface of the
mounting groove in the one deck board and the second fastening part biting protrusion bites into the

lower surface of the mounting groove in the other deck board, thereby fastening both of the deck boards
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to the deck board supporting member.

[0015]

The deck board mounting structure according to the present invention is:

a deck board mounting structure in which a plurality of deck boards, each having a mounting groove
extending in the longitudinal direction provided in a side surface thereof, is mounted on a deck board
supporting member by a deck board mounting bracket with the deck boards arranged in parallel to each
other, wherein

the deck board mounting bracket comprises:

an elongated, flat, and rectangular bottom part that extends in a plane that is horizontal when the
deck board mounting bracket is placed horizontally;

a screw insertion hole provided in the bottom part;

a first rising face and a second rising face that are each flat and bent in the orthogonal direction
upward from the two widthwise-directional ends of the bottom part;

a first screw-supporting part that curvingly projects from the first rising face toward the second rising
face in a general arc shape, the axial direction thereof being in the vertical direction and the two lateral-
directional ends thereof being left uncut from the first rising face;

a second screw-supporting part that curvingly projects from the second rising face toward the first
rising face in a general arc shape, the axial direction thereof being in the vertical direction and the two
lateral-directional ends thereof being left uncut from the second rising face;

a first fastening part that is bent in the lateral direction away from the second rising face from an
upper end of the first rising face;

a downward-projecting first fastening part biting protrusion provided on the distal end of the first

fastening part;

a second fastening part that is bent in the lateral direction away from the first rising face from an
upper end of the second rising face; and

a downward-projecting second fastening part biting protrusion provided on the distal end of the
second fastening part, all of which are machined from a single sheet of metal; wherein

with a common screw inserted between the inner surface of the first screw-supporting part and the
inner surface of the second screw-supporting part and into the screw insertion hole, the first fastening
part inserted into the mounting groove in one of the deck boards, and the second screw-supporting part
being inserted into the mounting groove in the other of the deck boards, the screw is screwed into the
deck board supporting member and tightened so that the first fastening part biting protrusion bites into
the lower surface of the mounting groove in the one deck board and the second fastening part biting
protrusion bites into the lower surface of the mounting groove in the other deck board, thereby
fastening both of the deck boards to the deck board supporting member.

[0016]
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In the present invention, when the screw is tightened, the first fastening part biting protrusion and the
second fastening part biting protrusion bite into the lower surfaces of the mounting grooves in the deck
boards on both sides and fasten the deck boards on both sides, thus making it possible to prevent
unrestricted movement of the deck boards in the widthwise direction and the lengthwise direction.
[0017]

Meanwhile, even if the deck boards expand or contract in the widthwise direction of the deck boards
due to changes in temperature, the distance between the first rising face and the second rising face
changes in such a way that the distance between the first fastening part and the second fastening part
changes (at which time elastic deformation also occurs in the vicinities of the bends between the bottom
part and the first and second rising faces), thus making it possible to absorb the expansion or
contraction of the deck boards. Furthermore, the interval between the first rising face and the second
rising face can be increased, thus making it possible to increase the amount of temperature-change-
induced expansion and contraction of the deck boards that can be absorbed.

[0018]

As concerns the lengthwise direction of the deck boards, by making the inner diameters of the parts
of the deck board mounting bracket into which the screw is inserted, such as the screw-supporting parts,
sufficiently larger than the shank diameter of the screw to create play therebetween, or through elastic
deformation of the screw-supporting parts, relative movement between the screw and the deck board
mounting bracket becomes possible, thus making it possible to absorb expansion and contraction of the

deck boards caused by changes in temperature.
[0019]

Moreover, the interval between the first rising face and the second rising face can be increased as
described above, thus impeding the accumulation of water and debris within the mounting bracket.

[0020]

Furthermore, the first fastening part and the second fastening part are substantially completely
hidden in the mounting grooves in the deck boards, thus making the mounting bracket less visible to
individuals above the deck boards and less likely to mar appearance.

[0021]

Moreover, by providing the first temporary fastening protrusion on the first fastening part side and
the second temporary fastening protrusion on the second fastening part side so as to project thereabove,
configuring the first temporary fastening protrusion to press against the upper surface of the mounting
groove in the one deck board and the deck board mounting bracket to be temporarily fastened in the
mounting groove in the one deck board when the first fastening part is inserted into the mounting
groove in the one deck board before the second fastening part is inserted into the mounting groove in
the other deck board, and configuring the second temporary fastening protrusion to press against the

upper surface of the mounting groove in the other deck board and the deck board mounting bracket to
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be temporarily fastened in the mounting groove in the other deck board when the second fastening part
is inserted into the mounting groove in the other deck board before the first fastening part is inserted
into the mounting groove in the one deck board, the mounting bracket can be kept from falling over and
becoming dislodged from the groove in the deck board, or deviating from its prescribed position in the
groove in the deck board groove contrary to the intent of a worker, while the deck boards are being
mounted, thus facilitating the work of mounting the deck boards.

[Effects of the Invention]

[0022]

The deck board mounting bracket and deck board mounting structure of the present invention yield

superior effects such as:

(a) making it possible to increase the amount of temperature-change-induced expansion and
contraction of the deck boards in the widthwise direction of the deck boards that can be absorbed;

(b) inhibiting the accumulation of water and debris within the mounting bracket, thus making it
possible to impede corrosion of the mounting bracket;

(c) making the mounting bracket less visible to individuals above the deck boards and unlikely to

mar appearance; and

(d) facilitating the work of mounting the deck boards through the provision of the temporary
fastening protrusions, which keeps the mounting bracket from falling over and becoming dislodged
from the groove in the deck board, or deviating from its prescribed position in the groove in the deck
board groove contrary to the intent of a worker while the deck boards are being mounted.

[Brief Description of the Drawings]
[0023]

[FIG. 1] A perspective view of a deck board mounting bracket according to an example 1 of the

present invention.

[FIG. 2]A front view of the deck board mounting bracket according to example 1.
[FIG. 3] A rear view of the deck board mounting bracket according to example 1.
[FIG. 4]A side view of the deck board mounting bracket according to example 1.
[FIG. 5]A top plan view of the deck board mounting bracket according to example 1.
[FIG. 6] A bottom plan view of the deck board mounting bracket according to example 1.
[FIG. 7] A cross-sectional view along line VII-VII in FIG. 2.

[FIG. 8] A cross-sectional view along line VIII-VIII in FIG. 2.

[FIG. 9] A cross-sectional view along line IX-IX in FIG. 5.

[FIG. 10] A cross-sectional view of a deck board mounting step in example 1.

[FIG. 11] An enlarged cross-sectional view of the salient elements in FIG. 10.

[FIG. 12] An enlarged cross-sectional view of a subsequent deck board mounting step in example 1.
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[FIG. 13]A cross-sectional view of a deck board mounting structure after the mounting work in

example 1 has been completed.
[FIG. 14] An enlarged cross-sectional view of the salient elements in FIG. 13.

[FIG. 15]A perspective view of a deck board mounting bracket according to an example 2 of the

present invention.

[FIG. 16] A front view of the deck board mounting bracket according to example 2.

[FIG. 17]A side view of the deck board mounting bracket according to example 2.
[FIG. 18]A top plan view of the deck board mounting bracket according to example 2.
[FIG. 19]A cross-sectional view of a deck board mounting step in example 2.
[Embodiments of the Invention]

[0024]

The present invention will be described below with reference to the examples shown in the drawings.
[Example 1]

[0025]

FIGS. 1-14 show an example 1 of the present invention. In the present example, a deck board 1 is
composed of engineered wood constituted by a mixture of wood flour and resin; as shown in FIGS. 10—
14, the deck board 1 has an overall hollow, elongated shape extending in a direction orthogonal to the
plane of the paper in FIGS. 10-14, and has mounting grooves 2 with rectangular cross sections that
extend in the longitudinal direction provided in both side surfaces la. In the present invention, the
material of the deck board 1 is not limited to engineered wood made by mixing wood powder and resin
as in this embodiment, and may be another material such as wood, resin, metal, or the like.

[0026]

The deck board 1 is mounted on a deck board supporting member 3 shown in FIGS. 10-14, such as a
lumber girder or floor joist composed of wood, engineered wood, a metal such as steel, or the like,
using a deck board mounting bracket 4, which will be described next.

[0027]

FIGS. 1-9 show the deck board mounting bracket 4 of the present example. The deck board
mounting bracket 4 is formed by stamping a single sheet of metal composed of bronze, steel, stainless
steel, brass, or the like, and integrally comprises the constituent elements set forth below.

[0028]

A bottom part 5 has an elongated, flat, and rectangular shape that extends in a plane that is horizontal
when the deck board mounting bracket 4 is placed horizontally. A first rising face 6 and a second rising
face 7 that are flat and bent in the orthogonal direction upward from the bottom part 5 are provided at
both ends of the bottom part 5 in the widthwise direction. As a result, the first rising face 6 and the

second rising face 7 oppose each other in a parallel state. A screw insertion hole 8 is provided in the
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bottom part 5. In the present example, the screw insertion hole 8 is formed by first punching a hole in
the sheet of metal, followed by bending the first and second rising faces 6, 7, and thus has a complex
shape that is deformed from the shape of the hole initially punched in the sheet of metal.

[0029]

A rectangular first open part 9 is formed in the center of the lower side of the first rising face 6. A
rectangular second open part 10 is formed in the center of the upper side of the second rising face 7. A
first screw-supporting part 11 projecting into the second open part 10 is formed in the center of the first
rising face 6 on the upper side by leaving both ends of the first rising face 6 in the lateral direction
uncut, and curvingly projecting the same toward the second rising face 7 so as to form a general arc
shape, the axial direction thereof being in the vertical direction. A second screw-supporting part 12
projecting into the first open part 9 is formed in the center of the upper side of the second rising face 7
by leaving both ends of the second rising face 7 in the lateral direction uncut and curvingly projecting
the same toward the first rising face 6 so as to form a general arc shape the axial direction thereof being
in the vertical direction. The screw insertion hole 8, the first screw-supporting part 11, and the second
screw-supporting part 12 are arranged coaxially.

[0030]

A first fastening part 13 that bends from the upper end of the first rising face 6 in the lateral direction
away from the second rising face 7 is formed on said upper end. Downward-projecting triangular tooth-
shaped first fastening part biting protrusions 14 are provided on the distal end of the first fastening part
13. More specifically, the first fastening part 13 comprises a first horizontal part 13a having a flat main
part that is bent in the orthogonal direction from the first rising face 6 and a first slanted part 13b that is
bent diagonally downward from the first horizontal part 13a, and the first fastening part biting
protrusions 14 are provided on the distal end of the first slanted part 13b and project diagonally
downward.

[0031]

Similarly, a second fastening part 15 that bends from the upper end of the second rising face 7 in the
lateral direction away from the first rising face 6 is formed on said upper end. Downward-projecting
triangular tooth-shaped second fastening part biting protrusions 16 are provided on the distal end of the
second fastening part 15. More specifically, the second fastening part 15 comprises a second horizontal
part 15a having a flat main part that is bent in the orthogonal direction from the second rising face 7 and
a second slanted part 15b that is bent diagonally downward from the second horizontal part 15a, and the
second fastening part biting protrusions 16 are provided on the distal end of the second slanted part 15b
and project diagonally downward.

[0032]

A pair of upward-projecting first temporary fastening protrusions 17, each spherical in shape, is

provided at both ends of the first fastening part 13 in the lateral direction. A pair of upward-projecting

second temporary fastening protrusions 18, each spherical in shape, is provided at both ends of the

PrimeSource Building Products, Inc. Exhibit 1004
Page 12



(13) JP 2016-61061 A 2016.4.25

second fastening part 15 in the lateral direction.

[0033]

Next, steps for mounting the deck board 1 and a deck board mounting structure of the deck board 1
in the present example will be described using FIGS. 10-14.
[0034]

First, as shown in FIGS. 10 and 11 (FIG. 11 being an enlarged cross-sectional view of the salient
elements in FIG. 10), a leading deck board 1 is laid at a prescribed position on the deck board
supporting member 3.

[0035]

Next, as shown in FIGS. 10 and 11, a screw 19 is inserted part way into an insertion path for the
screw 19 constituted by the screw insertion hole 8 and between the inner surface of the first screw-
supporting part 11 and the inner surface of the second screw-supporting part 12, and, with the screw 19
inserted, the first fastening part 13 is inserted into the mounting groove 2 in the deck board 1, and the
first rising face 6 is brought into contact with the side surface la of the deck board 1. The first
temporary fastening protrusion 17 then presses against an upper surface 2b of the mounting groove 2,
and the deck board mounting bracket 4 is temporarily fastened in the mounting groove 2 of the deck
board 1, as clearly seen in FIG. 11.

[0036]

Next, as shown in FIG. 12, a following deck board 1 is laid next to the leading deck board 1 in
parallel therewith so that the second fastening part 15 is inserted into the mounting groove 2 in the
following deck board 1 and the second rising face 7 is brought into contact with the side surface 1a of
the following deck board 1.

[0037]

In the state shown in FIG. 12, the bottom part 5 of the deck board mounting bracket 4 preferably
hovers a slight distance from the upper surface of the deck board supporting member 3. This is in order
to facilitate movement to align the deck board mounting bracket 4, when necessary, increase the
ultimate mounting strength of the deck board 1, and so forth (although, in the present invention, the
bottom part 5 of the deck board mounting bracket 4 may also be made to contact the upper surface of
the deck board supporting member 3 in a state corresponding to FIG. 12).

[0038]

Next, when the screw 19 is rotated in the tightening direction, the screw 19 progressively descends,
passes through the screw insertion hole 8 in the bottom part 5 of the deck board mounting bracket 4,
and enters the deck board supporting member 3, thereby allowing the leading and following deck
boards 1 to be tightened via the deck board mounting bracket 4. As a result, the first fastening part
biting protrusions 14 and the second fastening part biting protrusions 16 respectively bite into the lower

surfaces 2a of the mounting grooves 2 in the deck boards 1 on both sides, the adjacent deck boards 1
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are fastened to the deck board supporting member 3, and the bottom part 5 of the deck board mounting
bracket 4 is brought into contact with the upper surface of the deck board supporting member 3. FIG.
13 is a cross-sectional view of the deck board mounting structure according to the present example after
mounting work has been completed, and FIG. 14 is an enlarged cross-sectional view of the deck board

mounting bracket 4 in FIG. 13. In this way,

the adjacent deck boards 1 are mounted on the deck board supporting member 3 in parallel to each

other.
[0039]

In the same manner, the deck boards 1 can be mounted one after the other on the deck board
supporting member 3 in parallel to each other.

[0040]

In this deck board mounting bracket 4 and deck board mounting structure, when the screw 19 is
tightened, the first fastening part biting protrusions 14 and the second fastening part biting protrusions
16 bite into the lower surfaces 2a of the mounting grooves 2 in the deck boards 1 on both sides and
fasten the deck boards 1 on both sides, thus making it possible to prevent unrestricted movement of the
deck boards 1 in the widthwise direction and the lengthwise direction.

[0041]

Meanwhile, even if the deck boards 1 expand or contract in the widthwise direction of the deck
boards 1 (the left-right direction in FIGS. 13 and 14) due to changes in temperature, the distance
between the first rising face 6 and the second rising face 7 changes in such a way that the distance
between the first fastening part 13 and the second fastening part 15 changes (at which time elastic
deformation also occurs in the vicinities of the bends between the bottom part 5 and the first and second
rising faces 6, 7), thus making it possible to absorb the expansion or contraction of the deck boards 1.
Furthermore, the interval between the first rising face 6 and the second rising face 7 can be increased,
thus making it possible to increase the amount of temperature-change-induced expansion and
contraction of the deck boards 1 that can be absorbed.

[0042]

As concerns the lengthwise direction of the deck boards 1 (the direction orthogonal to the plane of
the paper in FIGS. 13 and 14), by making the inner diameter of the part of the deck board mounting
bracket 4 into which the screw 19 is inserted (between the inner surface of the first screw-supporting
part 11 and the inner surface of the second screw-supporting part 12 and into the screw insertion hole 8)
sufficiently larger than the shank diameter of the screw 19 and creating play therebetween, or through
elastic deformation of the first screw-supporting part 11 and the second screw-supporting part 12,
relative movement between the screw 19 and the deck board mounting bracket 4 becomes possible, thus

making it possible to absorb expansion and contraction of the deck boards 1 caused by changes in
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temperature.

[0043]

As concerns the widthwise direction of the deck boards 1, it is generally impossible to absorb
expansion and contraction of the deck boards 1 caused by changes in temperature by making the inner
diameter of the part into which the screw 19 is inserted sufficiently larger than the shaft diameter of the
screw 19 to create play therebetween, or through elastic deformation of the first screw-supporting part
11 and the second screw-supporting part 12. This is because forces in opposing directions from the
deck boards 1 on both sides caused by temperature-change-induced expansion or contraction of the
deck boards 1 act upon the deck board mounting bracket 4 in this direction. Meanwhile, forces in the
same direction from the deck boards 1 on both sides caused by temperature-change-induced expansion
or contraction of the deck boards 1 act upon the deck board mounting bracket 4 in the lengthwise
direction of the deck boards 1; thus, expansion and contraction of the deck boards 1 caused by changes
in temperature can be absorbed by making the inner diameter of the part into which the screw 19 is
inserted sufficiently larger than the shank diameter of the screw 19 to create play therebetween, as
described above, or through elastic deformation of the first screw-supporting part 11 and the second
screw-supporting part 12.

[0044]

Moreover, in this deck board mounting bracket 4 and deck board mounting structure, the interval
between the first rising face 6 and the second rising face 7 can be increased as described above, thus
impeding the accumulation of water and debris within the mounting bracket 4 and, by extension,
making it possible to prevent corrosion of the mounting bracket 4.

[0045]

Furthermore, the first fastening part 13 and the second fastening part 15 are substantially completely
hidden in the mounting grooves 2 in the deck boards 1, thus making the mounting bracket 4 less visible
to individuals above the deck boards 1 and less likely to mar appearance.

[0046]

In addition, in the present example, the deck board mounting bracket 4 is temporarily fastened in the
mounting groove 2 of the deck board 1 by the first temporary fastening protrusion 17 during the process
of mounting the deck board 1, as described above; thus, the mounting bracket 4 does not fall over or
become dislodged from the groove in the deck board 1 during the work of mounting the deck board 1,
and the mounting bracket 4 does not deviate from its prescribed position within the groove in the deck
board 1 contrary to the intent of a worker, thus facilitating the work of mounting the deck boards 1.
[0047]

In addition, because the deck board mounting bracket 4 is not completely anchored by the first
temporary fastening protrusion 17, the worker can, if necessary, adjust the position of the deck board

mounting bracket 4 by moving the deck board mounting bracket 4 relative to the deck board 1 before
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tightening the screw 19.
[0048]

While the first fastening part 13 is inserted into the mounting groove 2 in the leading deck board 1
and the second fastening part 15 is inserted into the mounting groove 2 in the following deck board 1 in
the present example, it is also acceptable to insert the second fastening part 15 into the mounting groove
2 in the leading deck board 1 and insert the first fastening part 13 into the mounting groove 2 in the
following deck board 1, in which case the second temporary fastening protrusions 18 press upon the
upper surface 2b of the mounting groove 2 and the deck board mounting bracket 4 is temporarily
fastened within the mounting groove 2 in the leading deck board 1 at the point in time when the second
fastening part 15 is inserted into the mounting groove 2 in the leading deck board 1, and exactly the
same temporary fastening effects as yielded by the first temporary fastening protrusions 17 can be
obtained.

[0049]

In the present example, the first fastening part 13 comprises the first horizontal part 13a bent in an
orthogonal direction from the first rising face 6 and the first slanted part 13b bent diagonally downward
from the first horizontal part 13a, and the second fastening part 15 comprises the second horizontal part
15a bent in an orthogonal direction from the second rising face 7 and the second slanted part 15b bent
diagonally downward from the second horizontal part 15a; thus, greater elasticity is imparted to the first
and second fastening parts 13, 15, enabling these first and second fastening parts 13, 15 to fasten to the
deck board 1 more reliably.

[0050]

Moreover, the present example comprises the first open part 9 formed in the first rising face 6 and
the second open part 10 formed in the second rising face 7, the first screw-supporting part 11 projects
into the second open part 10, and the second screw-supporting part 12 projects into the first open part 9,
thus enabling the use of a screw 19 of the required screw diameter while keeping the interval between
the first rising face 6 and the second rising face 7 from becoming too great.

[Example 2 ]
[0051]

FIGS. 15-19 show an example 2 of the present invention. Although the first and second temporary
fastening protrusions 17, 18 are spherical and are provided on the first and second fastening parts 13, 15
in example 1, the shapes and installation positions of the temporary fastening protrusions in the present
invention are not limited to those in example 1. The present example is an example in which the shapes
and installation positions of the first and second temporary fastening protrusions 17, 18 have been
modified.

[0052]
In the present example as well, the pairs formed by the first temporary fastening protrusion 17 and

the second temporary fastening protrusion 18 are stamped from a single sheet of metal along with the
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other constituent elements. In the present example, moreover, the pair of first temporary fastening
protrusions 17 extend elongatedly from the two upper ends of the first rising face 6 toward the same
side as the first fastening part 13, comprise bends 17a from an upward diagonal direction to a
downward diagonal direction in their middles, and have free distal ends, and the greater part thereof,
including the bends 17a, projects above the first fastening part 13 when no external force is acting
thereupon. Similarly, the pair of second temporary fastening protrusions 18 extend elongately from
both upper ends of the second rising face 7 to the same side as the second fastening part, comprise
bends 18a from the upward diagonal direction to the downward diagonal direction in the middle, and
have free distal ends, and the greater part thereof, including the bends 18a, projects above the second
fastening part 15 when no external force is acting thereupon.

[0053]

The other features are the same as in example 1.

[0054]

When the first fastening part 13 is inserted into the mounting groove 2 in the leading deck board 1 in
the present example, as shown in FIG. 19, the first temporary fastening protrusions 17 are pushed
downward and deformed by the upper surfaces 2b of the mounting grooves 2, and the vicinities of the
bends 17a in the first temporary fastening protrusions 17 are pressed against the upper surfaces 2b of
the mounting grooves 2 by the elastic restoring force of the first temporary fastening protrusions 17,
thus temporarily fastening the deck board mounting bracket 4 in the mounting grooves 2 of the deck
boards 1.

[0055]

Although the first fastening part 13 is inserted into the mounting groove 2 in the leading deck board
1 FIG. 19, it is also acceptable to insert the second fastening part 15 into the mounting groove 2 in the
leading deck board 1, in which case the second temporary fastening protrusions 18 are pressed down
and deformed by the upper surfaces 2b of the mounting grooves 2, and the vicinities of the bends 18a in
the second temporary fastening protrusions 18 are pressed against the upper surfaces 2b of the
mounting grooves 2 by the elastic restoring force of the second temporary fastening protrusions 18, thus
temporarily fastening the deck board mounting bracket 4 in the mounting grooves 2 of the deck boards
1.
[0056]

In the present example, the first and second temporary fastening protrusions 17, 18 readily elastically
deform, thus enabling more reliable temporary fastening effects to be obtained.
[0057]

In addition, because the first and second bends 17a, 18a are provided in the present example, the first

and second temporary fastening protrusions 17, 18 can easily be inserted into the mounting grooves 2 in

the deck boards 1.

PrimeSource Building Products, Inc. Exhibit 1004
Page 17



(18) JP 2016-61061 A 2016.4.25

[0058]
Apart from these, the same effects as in example 1 can be obtained.
[0059]

While the foregoing examples are configured so that the first fastening part 13 comprises a first
horizontal part 13a bent in an orthogonal direction from the first rising face 6 and a first slanted part
13b bent diagonally downward from the first horizontal part 13a, and the second fastening part 15
comprises a second horizontal part 15a bent in an orthogonal direction from the second rising face 7
and a second slanted part 15b bent diagonally downward from the second horizontal part 15a, in the
present invention, the first and second fastening parts 13, 15 may have other configurations, and the
first fastening part biting protrusions 14 and the second fastening part biting protrusions 15 may project
directly downward rather than diagonally downward.

[0060]

In the present invention, moreover, the first fastening part biting protrusions 14 and the second
fastening part biting protrusions 15 are not necessarily triangular teeth as in the examples above, but
may also be protrusions of other shapes.

[Industrial Applicability]
[0061]

As described above, the deck board mounting bracket and the deck board mounting structure
according to the present invention are useful as a deck board mounting bracket and a deck board
mounting structure for mounting deck boards forming a deck floor in a veranda, a balcony, a rooftop, a
park, a boardwalk, or the like to a deck board supporting member such as a lumber girder or a floor
joist.

[Explanation of Reference Numbers]
[0062]
1 Deck board

la Side surface of deck board

2 Mounting groove

2a Lower surface of mounting groove
2b Upper surface of mounting groove
3 Deck board supporting member

4 Deck board mounting bracket

5 Bottom part

6 First rising face

7 Second rising face

8 Screw insertion hole

9 First open part
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11
12
13
13a
13b
14
15
15a
15b
16
17
17a
18
18a
19

(19)

Second open part

First screw-supporting part

Second screw-supporting part

First fastening part

First horizontal part

First slanted part

First fastening part biting protrusion
Second fastening part

Second horizontal part

Second slanted part

Second fastening part biting protrusion

First temporary fastening protrusion

JP 2016-61061 A 2016.4.25

Bend in first temporary fastening protrusion

Second temporary fastening protrusion

Bend in second temporary fastening protrusion

Screw
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[FIG. 9] [FIG. 11]
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