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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Application No. 62/200,508, filed August 3, 2015,
and U.S. Provisional Application No. 62/211,651, filed
August 28, 2015.

BACKGROUND

[0002] This application relates generally to the field of
temporary roadways and/or ground protection, and more
particularly to crane mats and methods and systems for
their manufacture.
[0003] US2014/341649 discloses a nut to be used as
part of a fastener that can be used, for example, in the
manufacture of wood crane mats.
[0004] US9068434 discloses an end cap assembly for
a tri-layer oiled field support mat usable to support trucks,
equipment and personnel around a drilling rig.
[0005] US8066447 discloses wood mats formed of lay-
ers of timbers, a method and apparatus for assembling
wood mats.
[0006] US8382393 relates to a temporary roadway
with a static resistant synthetic inter-connectable struc-
tural mat.
[0007] US4462712 relates to a constructions site floor-
ing system formed of a plurality of interlocking floor units.
[0008] US4600336 relates to reusable wooden mat
units which can be easily transported and interlocked with
other like units.
[0009] US1465383 relates to composite lumber and a
method of forming the same.
[0010] A crane mat according to the invention is de-
fined in the appended claims. Moreover, an embodiment
of a crane mat is disclosed comprising a plurality of pan-
els positioned in alternating transverse directions with
respect to one another. Each of the panels is laminated
to an adjacent one of the panels, and each of the panels
comprise a plurality of lumber members positioned sided
by side. The plurality of lumber members of each panel
are oriented in either a longitudinal direction or a trans-
verse direction of the crane mat. The plurality of lumber
members in a top panel and a bottom panel of the crane
mat are oriented in the transverse direction, which is par-
allel to a direction of travel of vehicular traffic thereon. In
some embodiments, the top and bottom panels include
a plurality of spaced apart grooves extending longitudi-
nally from a first longitudinal end of the crane mat to a
second longitudinal end of the crane mat for enhancing
traction of a vehicle when traversing across the crane
mat. The plurality of grooves are positioned longitudinally
along a portion of the top and bottom panels of the crane
mat. In some embodiments, the crane mat includes an
edge protector removably.
[0011] The plurality of panels may include a softwood
species, a hardwood species, or any combination of the

softwood and the hardwood species. At least one of the
plurality of lumber members in the top and bottom panels
may include a hardwood species. At least one of the plu-
rality of lumber members in at least one of the panels
positioned between the top and bottom panels may in-
clude a softwood species. The hardwood species may
include at least one of oak, maple, hickory, hackberry,
and cherry, and the softwood species may include at least
one of spruce, pine, fir, southern yellow pine, and hem-
lock.
[0012] The plurality of lumber members in at least one
of the panels may include a plurality of different widths
of lumber positioned side-by-side. At least one of the plu-
rality of lumber members may include a plurality of wood-
en members fingerjointed together.
[0013] The spaced apart grooves in the top and bottom
panels may comprise a depth up to at least approximately
one half of a thickness of a respective one of the top and
bottom panel. The depth of the spaced apart grooves
may vary from the first longitudinal end of the crane mat
to the second longitudinal end of the crane mat. At least
one of the spaced apart grooves comprises a depth that
may vary from the first longitudinal end of the crane mat
to the second longitudinal end of the crane mat.
[0014] The edge protector may include a plastic. The
edge protector may include a chamfer positioned along
top and bottom longitudinal edges. Each of the longitu-
dinal protrusions of the edge protector may include a trap-
ezoidal cross section to ease installation and removal of
the edge protector on the top and bottom panels of the
crane mat.
[0015] Other embodiments of a crane mat, and varia-
tions thereto, are disclosed herein. All of the embodi-
ments of a crane mat disclosed herein may be positioned
on the ground for use in the creation of a temporary road-
way or platform for vehicles, cranes, construction equip-
ment, and other mobile or stationary machinery. To ac-
commodate relatively wide widths of cranes or other ve-
hicles, crane mats of the instant disclosure are configured
for placement on the ground with the long side of each
crane mat positioned transverse to the direction of travel
of the crane or vehicle thereon. Additional crane mats of
the instant disclosure may be positioned in the same ori-
entation with respect to one another, with respective long
sides of adjacent crane mats lying adjacent to one an-
other. Crane mats of the instant disclosure may be com-
bined with other mats of different configurations to ac-
count for variations in the stability of the ground. For ex-
ample, crane mats of the instant disclosure may be po-
sitioned across timber mats to account for relatively un-
stable terrain.
[0016] An offset pattern can also be created in the field
where crane mats of the instant disclosure are all oriented
in the same direction but are positioned in a laterally over-
lapping manner with longitudinal ends of adjacent crane
mats positioned offset to one another. The relatively
shorter side of the crane mats of the instant disclosure
being oriented in the direction of travel of the crane or
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vehicle best approximates the contour of the ground. As
a result, tilting or other undesired movement of each
crane mat will be minimized as a crane, for example,
travels over a temporary roadway formed from a plurality
of crane mats of the instant disclosure. Positioning suc-
cessive crane mats on the ground with the long sides of
each mat positioned adjacent one another and the short
sides of each mat oriented in the direction of travel makes
it easy for a forklift or crane to quickly install each crane
mat sequentially in front of one another by using the prior
laid crane mat as the roadway or support for the travers-
ing forklift or crane to enable the forklift or crane to posi-
tion the next one in line. Crane mats positioned in this
orientation on the ground allows for the safe and com-
fortable passage of cranes and other vehicles on unde-
veloped ground.
[0017] By contrast, orienting multiple crane mats of the
instant disclosure side by side to obtain the necessary
width to accommodate wide vehicles while orienting the
long side of the crane mats in the direction of travel would
lead to undesirable tilting, deflection and/or movement
of the crane mats as the crane or vehicle travels over the
temporary roadway, particularly on ground that slopes
upwardly or downwardly in the direction of travel. This
orientation will not allow for the safe and comfortable pas-
sage of cranes and other vehicles across undeveloped
ground.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1A illustrates one embodiment of a crane mat
of the instant disclosure.
Fig. 1B illustrates a side end view of the embodiment
shown in Fig. 1A.
Fig. 1C illustrates an example of a crane mat not
according to the invention.
Fig. 1D illustrates a side end view of the example
shown in Fig. 1C.
Fig. 1E illustrates another example of a crane mat
not according to the invention.
Fig. 1F illustrates a side end view of the example
shown in Fig. 1E.
Fig. 2A illustrates another embodiment of a crane
mat of the instant disclosure.
Fig. 2B illustrates a side end view of the embodiment
shown in Fig. 2A.
Fig. 3A illustrates a partial exploded view of another
embodiment of a crane mat of the instant disclosure.
Fig. 3B illustrates an unexploded view of the embod-
iment shown in Fig. 3A.
Fig. 3C illustrates a cross sectional view of the em-
bodiment shown in Fig. 3B.
Figs. 4A and 4B illustrate a block diagram of a meth-
od of manufacturing one embodiment of a crane mat
of the instant disclosure.

DETAILED DESCRIPTION

[0019] Turning now to the drawings wherein like refer-
ence numerals refer to like elements, Figs. 1A-1F, 2A-
2B, 3A-3C, and 4A-4B illustrate exemplary embodiments
and methods of manufacture of a crane mat comprising
a plurality of panels for use in the creation of a temporary
roadway or platform for vehicles, cranes, construction
equipment, and other mobile or stationary machinery.
[0020] As shown in the embodiment of Figs. 1A-1B,
crane mat 100 includes panels 102,104,106,108,110. In
other embodiments, crane mat 100 is configured with a
plurality of panels with a maximum of thirteen panels to
provide a desired strength and/or operating perform-
ance. In this embodiment, panel 102 is positioned on top
of panel 104, which is positioned on top of panel 106,
which is positioned on top of panel 108, which is posi-
tioned on top of panel 110. In other embodiments, panel
110 may be positioned on top of panel 108, which may
be positioned on top of panel 106, which may be posi-
tioned on top of panel 104, which may be positioned on
top of panel 102. In use, crane mat 100 is fully reversible,
with either of panels 102 or 110 acting as the working
surface for receiving vehicles, cranes, construction
equipment or other mobile or stationary machinery, and
with the other of panels 102 or 110 being configured for
placement on, for example, the ground, a roadway, a
ramp, a platform or other crane mat or object.
[0021] According to the invention, panel 102 is glued
to panel 104, panel 104 is glued to panel 106, panel 106
is glued to panel 108, and panel 108 is glued to panel
110. In this embodiment, each of panels 102,106,110 is
oriented in a first direction and panels 104,108 are ori-
ented in a second direction approximately 90 degrees
relative to panels 102,106,110. In one example at least
two adjacent panels of the crane mat are aligned in ap-
proximately the same direction (see, e.g., Figs. 1C-1F).
The overall strength and rigidity of crane mat 100 is likely
maximized, however, by alternating the direction of re-
spective adjacent panel layers.
[0022] In this embodiment, each of panels
102,106,110 includes a plurality of members 112 posi-
tioned side-by-side along respective side ends 115. Each
member 112, and particularly each side end 115 of each
member 112, is oriented in the first direction. For purpos-
es of this disclosure, the first direction is oriented parallel
to the general direction of travel of vehicular traffic on
crane mat 100. As shown in Figs. 1A-1B, the length "L1"
of each member 112 is longer than a width "W1" of each
member 112, and the width of each member 112 is longer
than a depth or height "H1" of each member 112. Al-
though members 112 are shown in the figures as being
of the same length "L1," in other embodiments, for each
member 112, the length "L1" thereof may comprise a
plurality of separate members that together result in
achieving the length "L1" for each member 112. In addi-
tion, it should be understood that the combination of
members that form each member 112 may vary in length
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from one to another.
[0023] According to the invention, each of panels
104,108 includes a plurality of members 114 positioned
side-by-side along respective side ends 117. Each mem-
ber 114, and particularly each side end 117 of each mem-
ber 114, is oriented in the second direction. As shown in
Figs. 1A-1B, the length "L2" of each member 114 is longer
than a width "W2" of each member 114, and the width of
each member 114 is longer than a depth or height "H2"
of each member 114. Consequently, the length of each
member 114 of each of panels 104,108 is oriented in the
second direction, which is 90 degrees relative to the first
direction and transverse to the general direction of travel
of vehicular traffic on crane mat 100. In addition, as
shown in Figs. 1A-1B, according to the invention, the
length of members 114 is greater than the length of mem-
bers 112, whereas the width and height of members 114
and members 112 are approximately the same as one
another. Although members 114 are shown in the figures
as being of the same length "L2," in other embodiments,
for each member 114, the length "L2" thereof may com-
prise a plurality of separate members that together result
in achieving the length "L2" for each member 114. In
addition, it should be understood that the combination of
members that form each member 114 may vary in length
from one to another.
[0024] In this embodiment, members 114 are generally
aligned in a longitudinal direction (i.e., the second direc-
tion) of crane mat 100, and members 112 are generally
aligned transverse (i.e., in the first direction) to members
114. Thus, in this embodiment, the length of members
114 defines the longitudinal length of crane mat 100, and
the length of members 112 defines the transverse width
of crane mat 100, where length "L2" is longer than length
"L1". For vehicular traffic moving across crane mat 100
in the first direction and transverse to the longitudinal
direction of crane mat 100, members 112 of panel 102
(or panel 110 if oriented upside down as compared to
the orientation shown in Figs. 1A-1B) will be oriented to
maximize resistance to wear and damage that may be
caused by vehicular traffic over crane mat 100, resulting
in longer crane mat life and reduced costs. In other words,
vehicular traffic coming upon crane mat 100 will strike a
longitudinal end of various members 112 in panel 102
(or panel 110 if oriented upside down) where the end
grain of the lumber is exposed. The end grain of members
112 provides superior resistance to wear and tear from
vehicle traffic, and particularly in comparison to vehicle
movement in the second, longitudinal direction of crane
mat 100. In addition, because the majority of the panels
in crane mat 100 comprise members 112 having length
"L1" that is shorter than members 114 having length "L2",
crane mat 100 may contour to the actual surface of the
ground, and will result in a lower weight crane mat that
reduces shipping costs.
[0025] In one embodiment, crane mat 100 is config-
ured to be approximately 1.22 metres (4 feet) wide in the
first, transverse direction and 4.88 metres (16 feet) long

in the second, longitudinal direction. In another embod-
iment, crane mat 100 is configured to be approximately
1.22 metres (4 feet) wide in the first, transverse direction
and 5.49 metres (18 feet) long in the second, longitudinal
direction. In another embodiment, crane mat 100 is con-
figured to be approximately 1.22 metres (4 feet) wide in
the first, transverse direction and 6.10 metres (20 feet)
long in the second, longitudinal direction. In another em-
bodiment, crane mat 100 is configured to be approxi-
mately 1.22 metres (4 feet) wide in the first, transverse
direction and 6.71 metres (22 feet) long in the second,
longitudinal direction. In yet another embodiment, crane
mat 100 is configured to be approximately 1.22 metres
(4 feet) wide in the first, transverse direction and 7.32
metres (24 feet) long in the second, longitudinal direction.
In other embodiments, crane mat 100 may have a width
that is smaller or larger than 1.22 metres (4 feet) and a
length that is shorter or longer than 4.88 metres (16 feet).
In use, multiple crane mats 100 may be abutted adjacent
one another or attached to one another along the long
side of crane mat 100 to orient the short side of crane
mat 100 and particularly members 112 so as to be posi-
tioned in the direction of vehicle movement. In this way,
the long side of the crane mat is positioned to accommo-
date wide vehicles traveling parallel to the orientation of
members 112.
[0026] According to the invention, members 112 are
glued to one another along respective side ends 115,
and members 114 are glued to one another along re-
spective side ends 117.
[0027] In this embodiment, each of members 112 is
approximately the same geometry as one another in
terms of width, depth, and length. In this embodiment,
each of members 114 is approximately the same geom-
etry as one another in terms of width, depth, and length.
[0028] In some embodiments, members 112,114 may
include dimensional lumber, including 1x4, 1x6, 1x8,
1x10, 1x12, 2x4, 2x6, 2x8, 2x10, and 2x12. In some em-
bodiments, for any given panel, members 112,114 may
comprise the same width of lumber positioned side-by-
side to create the panel. Members 112,114 of one or
more panels of crane mat 100 may include softwood lum-
ber comprising, for example, spruce, pine, fir, southern
yellow pine, or hemlock, hardwood lumber comprising,
for example, oak, maple, hickory, hackberry, or cherry,
or any combination of softwood or hardwood. For any
given member 112,114, a hardwood species, such as
oak, may lie adjacent to a different hardwood species,
such as hickory, and a softwood species, such as pine,
may lie adjacent to a different softwood species, such as
fir. In some embodiments, a hardwood panel comprising
members 112 or 114 may comprise hardwood lumber
2.5cm (1 inch) thick with lumber comprising different
widths positioned side-by-side. in other embodiments, a
softwood panel comprising members 112 or 114 may
comprise softwood lumber 5.1cm (2 inches) thick with
lumber comprising different widths positioned side-by-
side. In some embodiments, a panel made of one or more
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hardwood species of lumber may be positioned adjacent
above or below and glued to a panel made of one or more
softwood species of lumber. In other embodiments,
members 112,114 may include any material in any stock
dimension suitable for creating a temporary roadway, in-
cluding a plastic, a composite, or a metal.
[0029] Turning to Figs. 1C-1D, there is shown a crane
mat 100. In particular, panel 106 is replaced by panel
111 having a plurality of members 114 positioned side-
by-side along respective side ends 117. Each member
114 of panel 111 is oriented in a longitudinal direction
(i.e., the second direction) of crane mat 100. However,
as shown in Fig. 1D, each of members 114 of panel 111
are positioned laterally offset in the first direction relative
to respective members 114 in adjacent panels 104,108.
The offset side ends 117 of members 114 of respective
panels 104,111,108 provide enhanced lateral stiffness
of crane mat 100 in the first direction while permitting
enhanced longitudinal flexibility in the second direction
than the embodiment of crane mat 100 shown in Figs.
1A-1B.
[0030] Figs. 1E-1F show yet another crane mat 100.
Panels 106,108 are replaced in their entirety by panel
111 having a plurality of members 114 positioned side-
by-side along respective side ends 117 to form a four
panel crane mat 100. Like the embodiment shown in Figs.
1C-1D, each member 114 of panel 111 is oriented in a
longitudinal direction (i.e., the second direction) of crane
mat 100. Similarly, each of members 114 of panel 111
are positioned laterally offset in the first direction relative
to respective members 114 in adjacent panel 104. The
offset side ends 117 of members 114 of respective panels
104,111 provide enhanced lateral stiffness of crane mat
100 while permitting enhanced longitudinal flexibility than
the embodiment of crane mat 100 shown in Figs. 1C-1D.
In addition, in applications where increased longitudinal
flexibility is desired over the embodiment shown in Figs.
1C-1D, the embodiment of Figs. 1E-1F provides the add-
ed benefits of: (1) reduced fabrication costs due to less
material and fewer manufacturing processes needed to
produce crane mat 100; (2) reduced transportation costs
due to lighter weight finished product and smaller finished
product volume, which permits shipping more crane mat
units in a single freight transportation container, and (3)
easier handling by users due to lighter weight of the fin-
ished product.
[0031] Turning to Figs. 2A-2B, there is shown another
embodiment of a crane mat. Crane mat 200 includes all
of the same features, characteristics, and variations de-
scribed above for crane mat 100 with the addition of a
plurality of slots or grooves 201 disposed on the top panel
202 and/or bottom panel 210 of crane mat 200 for en-
hancing vehicle traction when traversing across crane
mat 200 parallel to the orientation of members 212. In
this embodiment, panels 202,204,206,208,210 of crane
mat 200 are identical to panels 102,104,106,108,110 of
crane mat 100 except that panel 202 is shown as includ-
ing grooves 201 disposed thereon. In some embodi-

ments, crane mat 100 may include grooves 201 as de-
scribed in more detail below.
[0032] As best shown in Fig. 2B, grooves 201 may
comprise generally vertical opposing sidewalls 205 and
a generally horizontal bottom wall 203. In other embod-
iments, grooves 201 may comprise a Li-shape (with or
without a rounded bottom wall), a V-shape, a trapezoidal
shape, a semi-circular shape, or any other shape or com-
bination thereof that enhances vehicle traction. In this
embodiment, crane mat 200 includes 9 slots or grooves
201 positioned on top panel 202 (and bottom panel 210
to provide reversibility of crane mat 200), though a greater
or fewer quantity of grooves 201 are possible.
[0033] Grooves 201 may comprise any width and any
spacing that permits a desired number of grooves 201
to be positioned on panel 202,210. Grooves 201 may
comprise any depth up to at least approximately one half
of the thickness of panel 202. In one embodiment,
grooves 201 comprise a depth from about 0.025 metres
(0.100") to about 0.019 metres (0.75"). In one embodi-
ment, grooves 201 comprise a depth of about 0.006 me-
tres (0.25") +/- 0.004 metres (0.150"). In another embod-
iment, grooves 201 comprise a depth of about 0.013 me-
tres (0.50"). In another embodiment, grooves 201 com-
prise a depth of about 0.019 metres (0.75"). Grooves
may vary in depth from one end of crane mat 200 to
another end of crane mat to enhance drainage of water
from crane mat 200. Grooves 201 may also vary in depth
from any point along crane mat 200 relative to any other
point along crane mat 200. For example, the depth of
grooves 201 may be more shallow in the middle of crane
mat 200 and progressively deeper toward the periphery
to enhance drainage of water from crane mat 200.
[0034] In this embodiment, grooves 201 are generally
aligned in a longitudinal direction of crane mat 200 and
transverse to members 212, which are generally aligned
transverse to members 214. In this embodiment, the
length of members 214 defines the longitudinal length of
crane mat 200, and the length of members 212 define
the transverse width of crane mat 200. For vehicular traf-
fic moving across crane mat 200 parallel to the orientation
of members 212 (i.e., in the first direction) and transverse
to the longitudinal direction of crane mat 200, transverse-
ly aligned members 212 of panel 202 (or panel 210 if
grooves 201 are also positioned thereon and if panel 210
is oriented upside down as compared to the orientation
shown in Figs. 2A-2B) will be oriented to maximize re-
sistance to wear and damage that may be caused by
vehicular traffic over crane mat 200 while grooves 201
provide for rain, moisture, mud or other debris to collect
therein and drain therefrom to enhance traction of the
vehicle. In other embodiments, grooves 201 may be ori-
ented in any angle on panel 202 and/or 210. In some
embodiments, the angle of grooves 201 relative to other
grooves 201 form a pattern on panel 202 and/or 210.
[0035] Turning to Figs. 3A-3C there is shown another
embodiment of a crane mat. Crane mat 300 includes all
of the same features, characteristics, and variations de-
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scribed above for crane mat 100 with the addition of a
plurality of slots or grooves 301,311 disposed on the top
panel 302 and/or bottom panel 310 of crane mat 300. In
this embodiment, panels 302,304,306,308,310 of crane
mat 300 are identical to panels 102,104,106,108,110 of
crane mat 100 except that panel 302 is shown as includ-
ing grooves 301,311 disposed thereon. In some embod-
iments, crane mat 100 may include grooves 301,311 as
described in more detail below.
[0036] In this embodiment, grooves 301 are disposed
along the first and last members 312 on top panel 302
and/or the first and last members 312 on bottom panel
310 near the periphery of crane mat 300. Grooves 301
provide a means for attaching accessories for joining ad-
jacent mats together and for handling and manipulation
of crane mat 300 at, for example, the job site. Grooves
301 may also provide a means for engaging with an em-
bodiment of protectors 350 (discussed below) for pro-
tecting at least a portion of a longitudinal end of crane
mat 300 during handling and use. In this embodiment,
grooves 301 are shown as extending along a portion of
members 312. In other embodiments, grooves 301 may
extend from one end to the other end of member 312.
[0037] In this embodiment, grooves 311 are disposed
on top panel 302 and bottom panel 310 longitudinally and
transverse to members 312, which are generally aligned
transverse to members 314, near the periphery of crane
mat 300. Grooves 311 extend along a portion of the pe-
riphery of crane mat 300 for limiting the longitudinal mo-
tion of protectors 350 (discussed below) when engaged
thereto.
[0038] Grooves 311 may comprise generally vertical
opposing sidewalls 305 and a generally horizontal bottom
wall 303. In other embodiments, grooves 311 may com-
prise a U-shape (with or without a rounded bottom wall),
a V-shape, a trapezoidal shape, a semi-circular shape,
or any other shape or combination thereof that enables
engagement with protrusions 355 of protectors 350.
Grooves 311 may comprise any depth up to approximate-
ly one half of the thickness of panel 302,310. In one em-
bodiment, grooves 311 comprise a depth from about
0.0025 metres (0.100") to about 0.019 metres (0.75"). In
one embodiment, grooves 311 comprise a depth of about
0.006 metres (0.25") +/- 0.004 metres (0.150"). In another
embodiment, grooves 311 comprise a depth of about
0.013 metres (0.50"). In another embodiment, grooves
311 comprise a depth of about 0.019 metres (0.75").
[0039] In this embodiment, crane mat 300 also in-
cludes protectors 350 that are removably positionable
along the longitudinal sides of crane mat 300. Protectors
350 are configured for protecting at least a portion of a
longitudinal side of crane mat 300 during handling and
use. In this embodiment, crane mat 300 includes two
protectors 350. In other embodiments, crane mat 300
may include a greater or fewer number of protectors 350,
and crane mat 300 may include a greater or fewer number
of grooves 311. Protectors 350 may include a longitudinal
chamfer 360 of sufficient size along top and bottom outer

edges to permit, for example, a forklift operator to easily
insert a forklift blade between two adjacently positioned
crane mats 300 having protectors 350 thereon and to
separate the two crane mats 300 for subsequent lifting
or handling operations.
[0040] Protectors 350 may comprise a Li-shape to
mount over at least a portion of a longitudinal side of
crane mat 300. In other embodiments, protectors 350
may be configured to mount over at least a portion of a
transverse side of crane mat 300. In such embodiments,
protectors 350 may be configured to engage with grooves
301. In this embodiment, protectors 350 are configured
for attachment to crane mat 300 via protrusions 355 that
are configured to engage with grooves 311. In other em-
bodiments, protectors 350 are configured for attachment
to crane mat 300 via an interference fit with crane mat
300.
[0041] In this embodiment, protrusions 355 are config-
ured with at least one longitudinal chamfer 365 to permit
relatively easy installation and removal of protectors 350
from crane mat 300 when, for example, damage to pro-
tector 350 occurs necessitating its replacement. In some
embodiments, protrusions 355 have a trapezoidal cross
sectional shape.
[0042] Protectors 350 may be fabricated from any plas-
tic, including polyethylene, polypropylene, polystyrene,
polyamide, polyvinyl chloride, and polycarbonate. Pro-
tectors 350 may be fabricated from any metal, including
steel and aluminum. Protectors 350 may be fabricated
from any composite material, including fiber reinforced
plastics and metal composites. Protectors 350 may be
fabricated from extrusions, injection moldings, stamp-
ings, laminations, forgings, castings, and the like.
[0043] Turning to Figs. 4A- 4B, there is shown one em-
bodiment of a method of making a crane mat of the
present disclosure comprising an apparatus or system
400. It should be understood that other types of vehicle
or ground protection mats, including access mats, can
be manufactured by system 400 using the method dis-
closed herein. In various embodiments, one or more as-
pects of system 400 can be merged with one another,
omitted, or made part of additional apparatuses or sys-
tem components. These systems may be configured to
fabricate a crane mat billet, which may be further cut or
trimmed to meet customer specifications.
[0044] Dimensional lumber is loaded into or by system
400 at Step 410 of system 400. One or more surfaces of
the lumber are planed by a planar apparatus at Step 412
of system 400. System 400 is configured to stack lumber
at Step 414 according to size for later retrieval. At Step
416, system 400 loads a composite sheet for a carrier
apparatus of system 400, after which lumber is loaded
side-by-side for a bottom panel of a crane mat at Step
418.
[0045] System 400 may be configured to apply glue to
a top surface of the bottom panel in a manner that min-
imizes adhesive material cost, which may otherwise be
a significant expense in the construction of a crane mat.
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In some embodiments, the panel is moved or conveyed
under a stationary glue dispensing apparatus while glue
is dispensed from the glue dispensing apparatus onto
the panel. In other embodiments, the panel is held sta-
tionary while the glue dispensing apparatus traverses
over the panel and dispenses glue onto the panel. In
some embodiments, a continuous (or in some embodi-
ments a discontinuous) ribbon of glue is applied along
the perimeter of a given panel while a solid or a stitched
pattern of rows of adhesive is applied to the interior, cen-
tral area of the top surface of the panel. In one embodi-
ment, system 400 includes stationary adhesive nozzles
(or other glue dispensing apparatus) positioned in a row
transverse to the longitudinal orientation of the panel. As
the panel is conveyed longitudinally by a conveyer, sys-
tem 400 at Step 420 applies a solid glue line along the
lateral and longitudinal perimeter of the top surface of
the bottom panel while system 400 at Step 422 simulta-
neously applies a solid and/or a stitched or intermittent
glue line along the central area of the top surface of the
bottom panel. If a stitched or intermittent glue line is ap-
plied, the interval between glue dots or dashes in the
central area is dependent on the speed at which the panel
is conveyed under the nozzles as well as the pulse du-
ration of the dispensing of glue from the nozzles. In an-
other embodiment, system 400 includes traversing ad-
hesive nozzles (or other glue dispensing apparatus) po-
sitioned in a row transverse to the longitudinal orientation
of the panel. As the adhesive nozzles traverse over the
stationary panel, system 400 at Step 420 applies a solid
glue line along the lateral and longitudinal perimeter of
the top surface of the bottom panel while system 400 at
Step 422 simultaneously applies a solid and/or a stitched
or intermittent glue line along the central area of the top
surface of the bottom panel. If a stitched or intermittent
glue line is applied, the interval between glue dots or
dashes in the central area is dependent on the speed at
which the adhesive nozzles traverse over the panel as
well as the pulse duration of the dispensing of glue from
the nozzles.
[0046] At Step 424, the same glue application tech-
nique is performed by system 400 to the next succeeding
panel, which will be oriented transverse to the bottom
panel, and which is stacked upon the bottom panel. The
load, stacking, and gluing process of Steps 418, 420,
422, and 424 is repeated at Steps 426 and 428 for the
additional panels that will be stacked to form the desired
crane mat. An assembled plurality of laminated, compos-
ite panels of a crane mat are then stacked on top of an
additional plurality of composite panels of separate crane
mats at Steps 430, 432, 434, and 436 and all are pressed
in a press system of system 400 at Step 438. In some
embodiments, 3 or 4 sets of crane mats may be pressed
at one time in this way. In other embodiments, a greater
or fewer number of crane mats may be pressed at the
same time.
[0047] At Steps 440, 442, and 444 the composite pan-
els are removed from the press system of system 400

and separated from one another. At Step 446, the com-
posite panels of a particular crane mat are cut by one or
more cutting machines of system 400 to a desired fin-
ished length and width. At Step 448, the various edges
of the crane mat may optionally be beveled by system
400. For various embodiments of crane mats, at Step
450 one or more routers or plunge cutters of system 400
are configured to cut optional grooves 301,311 discussed
above on either or both of the top or bottom surfaces of
the crane mat. For various embodiments of crane mats,
at Step 452 one or more routers or plunge cutters of sys-
tem 400 are configured to cut optional grooves 201 on
either or both of the top or bottom surfaces of the crane
mat. At Step 454, system 400 is configured to optionally
paint or seal one or more sides of the crane mat. At Step
456, the completed crane mat having the desired config-
uration is moved to inventory.
[0048] One or more aspects of system 400 are oper-
able by one or more computers and/or one or more pro-
grammable logic controllers (PLC’s). The computers
and/or PLC’s may be coupled with one or more sensors
configured for reporting position, measurements, status,
and other data regarding elements of system 400 and
the crane mats being fabricated, and motors, actuators
and the like for controlling the operation of one or more
aspects of system 400. The computers and/or PLC’s may
be connected to one another and to other computers or
devices via a wired or wireless network. These devices
may be connected to one or more remote computers
and/or web servers via a wired or wireless connection to
the Internet.
[0049] The computers and one or more PLC’s include
a processor, such as a central processing unit (CPU), for
executing software, particularly software stored in mem-
ory or on any computer readable medium, for use by or
in connection with any computer related system or meth-
od.
[0050] A computer readable medium includes any
electronic, magnetic, optical, or other physical device or
apparatus that can contain or store a computer program
for use by or in connection with a computer related sys-
tem or method. Memory can include any one or a com-
bination of volatile memory elements (e.g., random ac-
cess memory (RAM, such as DRAM, SRAM, SDRAM,
etc.)) and nonvolatile memory elements (e.g., ROM, hard
drive, tape, CDROM, etc.). Moreover, memory may in-
corporate electronic, magnetic, optical, and/or other
types of storage media. Memory can have a distributed
architecture where various components are situated re-
mote from one another, but are still accessed by a proc-
essor.
[0051] The software may include one or more separate
programs comprising ordered listings of executable in-
structions for implementing logical functions. The soft-
ware stored in memory or on any computer readable me-
dium may include one or more computer programs, each
including executable instructions executed by the proc-
essor. An operating system may control the execution of
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other computer programs and can provide scheduling,
input-output control, file and data management, memory
management, and communication control and related
services.
[0052] In one embodiment, the PLC may include a
computer processor such as a central processing unit
(CPU), memory, operating software stored in memory,
and various input and output (I/O) devices or data paths.
The I/O devices may include input devices, such as a
keyboard, mouse, touch screen, and/or any other user
interface. The I/O devices may also include output de-
vices, such as a computer display, a modem, a router,
serial and parallel wired and wireless communication
components and any other elements needed to connect
to, for example, another computer or device via a local
network or the Internet whether wired or wirelessly. The
I/O devices may further include any element or device in
a feedback control system for controlling the operation
and performance of any aspect of system 400.

Claims

1. A crane mat, comprising:

a plurality of panels (102-110) glued together
and orientated in alternating transverse and lon-
gitudinal directions with respect to one another,
each of the panels laminated to an adjacent one
of the panels and comprising a plurality of lum-
ber members (112, 114; 212, 214; 312, 314) po-
sitioned side by side and glued together along
respective side ends (115,117), the plurality of
lumber members of each panel oriented in either
a longitudinal direction or a transverse direction
of the crane mat, wherein;
the plurality of lumber members (112; 212; 312)
in a top panel (102; 202; 302) and a bottom panel
(110; 210; 310) of the crane mat are orientated
in the transverse direction of the crane mat,
wherein the crane mat (100; 200; 300) is fully
reversible, with either of the top and bottom pan-
els acting as the working surface; and
wherein the width and height of the plurality of
lumber members (112; 114; 212; 214; 312; 314)
of each panel (102-110) is approximately the
same as one another; and wherein a length of
each of the plurality of lumber members in the
top panel (102; 202; 302), respectively bottom
panel (110; 210; 310) is less than a length of
each of the plurality of lumber members (114)
respectively in an intermediate panel adjacent
the top panel such that the mat is larger in the
longitudinal direction than the transverse direc-
tion.

2. The crane mat of claim 1, wherein the plurality of
panels (102-110) comprises a softwood species, a

hardwood species, or any combination of the soft-
wood and the hardwood species.

3. The crane mat of claim 2, wherein the plurality of
panels (102-110) comprises the softwood species
and wherein the softwood species comprises at least
one of spruce, pine, fir, southern yellow pine and
hemlock.

4. The crane mat of claim 1, wherein the plurality of
lumber members in at least one of the panels com-
prises a plurality of widths of lumber positioned side-
by-side.

Patentansprüche

1. Kranmatratze, umfassend:

eine Vielzahl von Feldern (102-110), die mitein-
ander verklebt und in abwechselnden Quer- und
Längsrichtungen zueinander ausgerichtet sind,
wobei jedes der Felder mit einem angrenzenden
der Felder laminiert ist und umfassend eine Viel-
zahl von Holzelementen (112, 114; 212, 214;
312, 314), die nebeneinander positioniert und
entlang jeweiliger Seitenenden (115, 117) mit-
einander verklebt sind, wobei die Vielzahl von
Holzelementen jedes Felds entweder in einer
Längsrichtung oder einer Querrichtung der
Kranmatratze ausgerichtet ist; wobei
die Vielzahl von Holzelementen (112; 212; 312)
in einem oberen Feld (102; 202; 302) und einem
unteren Feld (110; 210; 310) der Kranmatratze
in der Querrichtung der Kranzmatratze ausge-
richtet sind,
wobei die Kranmatratze (100; 200; 300) voll-
ständig reversibel ist, wobei beide der oberen
und der unteren Felder als die Arbeitsoberfläche
wirken; und
wobei die Breite und die Höhe der Vielzahl von
Holzelementen (112; 114; 212; 214; 312; 314)
von jedem Feld (102-110) untereinander etwa
gleich ist; und wobei eine Länge jedes der Viel-
zahl von Holzelementen in dem oberen Feld
(102; 202; 302) beziehungsweise dem unteren
Feld(110; 210; 310) derart geringer als eine Län-
ge jedes jeweiligen der Vielzahl von Holzele-
menten (114) in einem Zwischenfeld angren-
zend an das obere Feld ist, dass die Matratze
in der Längsrichtung größer als in der Querrich-
tung ist.

2. Kranmatratze nach Anspruch 1, wobei die Vielzahl
von Feldern (102-110) eine Weichholzart, eine Hart-
holzart oder eine beliebige Kombination aus der
Weichholz- und der Hartholzart umfasst.
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3. Kranmatratze nach Anspruch 2, wobei die Vielzahl
von Feldern (102-110) die Weichholzart umfasst und
wobei die Weichholzart mindestens eines von Fich-
te, Kiefer, Tanne, Fichtenkiefer und Schierlingstan-
ne umfasst.

4. Kranmatratze nach Anspruch 1, wobei die Vielzahl
von Holzelementen in mindestens einem der Felder
eine Vielzahl von Breiten von Holz umfasst, die ne-
beneinander positioniert sind.

Revendications

1. Support de grue, comprenant :

une pluralité de panneaux (102-110) collés en-
semble et orientés dans des directions transver-
sales et longitudinales alternées les uns par rap-
port aux autres, chacun des panneaux étant
stratifié à un panneau adjacent parmi les pan-
neaux et comprenant une pluralité d’éléments
de bois (112, 114 ; 212, 214 ; 312, 314) posi-
tionnés côte à côte et collés ensemble le long
d’extrémités latérales respectives (115, 117), la
pluralité d’éléments de bois de chaque panneau
étant orientée dans soit une direction longitudi-
nale soit une direction transversale du support
de grue, dans lequel ;
la pluralité d’éléments de bois (112 ; 212 ; 312)
dans un panneau supérieur (102 ; 202 ; 302) et
un panneau inférieur (110 ; 210 ; 310) du sup-
port de grue sont orientés dans la direction
transversale du support de grue,
dans lequel le support de grue (100 ; 200 ; 300)
est entièrement réversible, l’un ou l’autre des
panneaux supérieur et inférieur servant de sur-
face de travail ; et
dans lequel la largeur et la hauteur de la pluralité
d’éléments de bois (112 ; 114 ; 212 ; 214 ; 312 ;
314) de chaque panneau (102-110) sont ap-
proximativement identiques l’une à l’autre ; et
dans lequel une longueur de chacun parmi la
pluralité d’éléments de bois dans le panneau su-
périeur (102 ; 202 ; 302), respectivement du
panneau inférieur (110 ; 210 ; 310) est inférieure
à une longueur de chacun de la pluralité d’élé-
ments de bois (114) respectivement dans un
panneau intermédiaire adjacent au panneau su-
périeur de telle sorte que le support est plus
grand dans la direction longitudinale que la di-
rection transversale.

2. Support de grue selon la revendication 1, dans lequel
la pluralité de panneaux (102-110) comprend une
essence résineuse, une essence de feuillus ou toute
combinaison d’essence résineuse et d’essence de
feuillus.

3. Support de grue selon la revendication 2, dans lequel
la pluralité de panneaux (102-110) comprend l’es-
sence résineuse et dans lequel l’essence résineuse
comprend au moins l’un parmi épicéa, pin, sapin, pin
des marais et tsuga.

4. Support de grue selon la revendication 1, dans lequel
la pluralité d’éléments de bois dans au moins l’un
des panneaux comprend une pluralité de largeurs
de bois disposées côte à côte.
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