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(57) Abrege/Abstract:
Disclosed I1s a modular building construction having interlocking wall panels that mate with one another and with the frame of the
building unit without screws, bolts or other fasteners, but while ensuring a water-tight fit. This configuration significantly simplifies
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(57) Abrege(suite)/Abstract(continued):
Installation of the wall panels into the skeletal frame of the modular building unit, allowing a first wall panel to be joined to an
adjacent wall panel in a quick and easy Installation step while maintaining the abillity to later adjust and/or replace the wall panel.
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(57) Abstract: Disclosed 1s a modular building construction having interlocking wall panels that mate with one another and with the
frame of the building unit without screws, bolts or other fasteners, but while ensuring a water-tight fit. This configuration signific -
antly simplifies installation of the wall panels into the skeletal frame of the modular building unit, allowing a first wall panel to be

o joined to an adjacent wall panel in a quick and easy installation step while maintaining the ability to later adjust and/or replace the
wall panel.
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INTERLOCKING WALL PANELS FOR MODULAR BUILDING UNITS

CROSS REFERENCE TO RELATED APPLICATION

This application is based upon and claims benefit of copending U.S. Provisional
Patent Application Serial No. 62/026,256 entitled “WALL PANEL ASSEMBLY FOR
MODULAR BUILDING UNITS,” filed with the U.S. Patent and Trademark Office on July
18, 2014 by the inventor herein, the specification of which is incorporated herein by reference
in its entirety.

. FIELD OF THE INVENTION

This invention relates generally to modular building construction, and more

particularly to a system of interlocking wall panels in a modular building unit.
BACKGROUND OF THE PRIOR ART

Modular buildings typically comprise a skeletal metal (e.g., steel) frame that supports
a number of elements allowing easy transp;)rtation, construction, and customization of the
building unit. Those elements typically include a solid roof and floor and wall panels that are
inserted into the frame. In order to provide access into the building unit, a door is typically
provided on at least one of the walls of the building unit. In typical configurations, wall
panels are attached to the frame by providing, for example, an upwardly opening U-shaped
profile bracket attached to a flooring member, which U-shaped bracket receives the bottom of
a wall panel that 1s configured with a rectangular base. Alternatively, specialized brackets
have been provided and attached by screws or bolts to a flooring member, which specialized
brackets may have a particular geometric profile to push a similarly configured portion of a
wall panel against the flooring member. In still other configurations, wall panels have simply
been attached by screws, bolts, or other connectors directly to the flooring member. In each
case, such installation of wall panels into a frame of a modular building unit is time

consuming, requiring multiple steps to ensure a sufficient connection is made between the
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panel and the rest of the assembly. Moreover, if it is later desired, either during the
installation process or after placement of the modular building unit, to modify the position of
a panel, move a panel, or replace a panel, such 1s not easitly accomplished given the fixed
connection to the frame of the modular building unit.

Thus, there remains a need in the art for a modular building unit construction that
allows fitment of wall panels in a manner that avoids the need for permanent connectors
between the wall panel and the frame, thus allowing adjustment and/or replacement of the

wall panels after their initial installation, but that nonetheless provides a water-tight seal to

prevent moisture infiltration into the modular building unit.

DESCRIPTION OF THE INVENTION

Disclosed is a system of interlocking wall panels for modular building units. The wall
panels are configured for easy installation into the skeletal frame of the modular building
unit, and are provided with mating male and female connecting edges on opposite sides of
each panel, and top and bottom profiles that allow water-tight placement without the use ot
screws, bolts, or other fasteners. This allows a first wall panel to be joined to an adjacent
wall panel in a quick and easy installation step while maintaining the ability to later adjust
and/or replace the wall panel.

In accordance with certain aspects of an embodiment of the invention, an interlocking
wall panel system for modular building units is disclosed, comprising: a plurality of wall
panels of identical construction, each wall panel further comprising: an external sheet and an
internal sheet; a vertical tongue extending along a first vertical edge of the wall panel and
formed by a first edge of each of the external sheet and the internal sheet; a vertical groove
extending along a second vertical edge of the wall panel and formed by a second edge of each

of the external sheet and the internal sheet, wherein the vertical groove of a first panel 1s

configured to mate with the vertical tongue of an adjacent panel to form a connected edge in
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which the external sheets of adjacent panels are in contact and coplanar with one another, and
the internal sheets of adjacent panels are in contact and coplanar with one another; and a
bottom profile having an upwardly extending notch configured to engage an upwardly
extending ridge on a lower frame member of a modular building unit.

In accordance with further aspects of an embodiment of the invention, a modular
building unit is provided comprising: a rigid, fixed modular building unit frame having a
plurality of corner support posts, a bottom rail extending between adjacent pairs of corner
support posts, a top rail extending between adjacent pairs of corner support posts, and a
plurality of wall panels extending between the corner support posts, the top rails, and the
bottom rails; wherein each wall panel further comprises: an external sheet and an internal
sheet; a vertical tongue extending along a first vertical edge of the wall panel and formed by a
first edge of each of the external sheet and the internal sheet; a vertical groove extending
along a second vertical edge of the wall panel and formed by a second edge of each of the
external sheet and the internal sheet, wherein the vertical groove of a first panel 1s configured
to mate with the vertical tongue of an adjacent panel to form a connected edge in which the
external sheets of adjacent panels are in contact and coplanar with one another, and the
internal sheets of adjacent panels are in contact and coplanar with one another; and a bottom

profile having an upwardly extending notch configured to engage an upwardly extending

ridge on the bottom rail of the modular building unit frame.

BRIEF DESCRIPTION OF THE DRAWINGS
The numerous advantages of the present invention may be better understood by those

skilled in the art by reference to the accompanying drawings in which:

FIG. 1 is a perspective view of a modular building unit in accordance with certain

aspects of an embodiment of the invention.
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FIG. 2 1s a top down, sectional view of an exemplary configuration for the modular

building unit of Figure 1.

FIG. 3 1s an exploded view of a wall panel for use with the modular building unit of
Figure 1.

FIG. 4 is a top down, cross-sectional view of an assembled wall panel of FIG. 3.

FIG. 5 is a top view of the joining of two mated wall panels of FIG. 4.

FIG. 6 is a side view the wall panel of FIG. 4.

FIG. 7 is a cross-sectional view of wall panels of FIG. 4 installed on the frame of the
modular building unit of FIG. 1.

FIG. 8 is a front view of a wall panel of FIG. 3.

FIG. 9 1s a front view of a bottom profile of a wall panel of FIG. 3.

FIG. 10 1s a cross-sectional view of the bottom protile ot FIG. 9.

FIG. 11 is a front view of a top profile of a wall panel of FIG. 3.

FIG. 12 1s a cross-sectional view of the top profile of FIG. 11.

BEST MODE(S) FOR CARRYING OUT THE INVENTION

The following description is of a particular embodiment of the invention, set out to
enable one to practice an implementation of the invention, and is not intended to limit the
preferred embodiment, but to serve as a particular example thereof. Those skilled 1n the art
should appreciate that they may readily use the conception and specific embodiments
disclosed as a basis for modifying or designing other methods and systems for carrying out
the same purposes of the present invention. Those skilled in the art should also realize that
such equivalent assemblies do not depart from the spirit and scope of the invention in its
broadest form.

Figure 1 provides a perspective view of a modular building unit 100 in accordance

with certain aspects of an embodiment of the invention. Modular building unit 100 includes a
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skeletal frame formed by corner support posts 112, bottom rails 114, and top rails 116, wall
panels 118, windows 120, and door panels 200. This skeletal frame provides the key
structural integrity for the modular building unit. As shown in Figure 1, wall panels 118 are
positioned between corner support posts 112, bot£0m rails 114, and top rails 116, which wall
panels 118 form the wall structures spanning each side of the modular building unit.

Figure 2 is a top down, sectional view of the modular building unit 100. As shown 1n
Figure 2, wall panels 118 are joined to one another, and to both corner brackets 112 and door
panel 200, by edge profiles, the construction of which is described 1n detail below. With
continued reference to Figure 2 and to the exploded view of a wall panel 118 of Figure 3,
each wall panel 118 is comprised of an external sheet 130 which forms the exterior wall

surface of the modular building unit 100, an internal sheet 132 which forms the interior wall

~ surface of the modular building unit 100, and an insulation panel 134 positioned between

external sheet 130 and internal sheet 132 providing added rigidity to each Wall. panel 118, 1in
addition to thermal insulation for the modular building unit 100. With particular reference to
Figure 3, wall panels 118 also include a bottom profile 136 for joining wall panel 118 to
bottom rails 114 of the frame of the modular building unit 100 (which bottom profile 136
may optionally be joined by rivets, screws, glue, or other fastening devices), and a top profile
138 for joining wall panel 118 to top rails 116 of the frame of the modular building unit 100.
Figure 4 provides a top down, cross-sectional view of an assembled wall panel 118,
and Figure 8 provides a front view of an assembled wall panel 118. Each wall panel 118 has
a first side edge comprising a male profile 140, and a second, opposite side edge comprising a
female profile 150. Male profile 140 is configured to engage with female profile 150 on an
adjacent wall panel 118 in a tongue-and-groove mating connection. Male profile 140 extends
from both external sheet 130 and internal sheet 132, and includes an inwardly bent leg 142

and a tongue wall 144 extending outward from leg 142 in a direction generally parallel to
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each of external sheet 130 and internal sheet 132 so as to form a sidewall of the tongue of
male profile 140. An inwardly extending flange 146 may also be provided extending inward
from tongue wall 144. Insulation panel 134 preferably has a complementary male profile
adjacent male profile 140, such that inwardly exténding flanges 146 may overlap the edge of
insulation panel 134. Likewise, female profile 150 extends from the opposite ends of both
external sheet 130 and internal sheet 132 so as to form sidewalls of female profile 150, and is
defined by two u-shaped end walls 152. Each u-shaped end wall 152 is sized to fit within the
open space between tongue wall 144 and the outer wall of the respective external and internal
sheet 130 and 132.

Figure 5 shows two such wall panels 118 mated together with the male profile 140 of
the panel on the right in Figure 5 engaging the female profile 150 of the wall panel on the left
in Figure 5. As shown in Figure 5, the interior face of u-shaped end wall 152 sits flush
against the exterior face of tongue wall 144 of the adjacent panel, such that the outer faces of
adjacent external sheets 130 and internal sheets 132 are aligned. Likewise, the distal end of
each u-shaped end wall 152 abuts leg 142 of male profile 140 of the adjacent wall panel.

Figure 6 shows a side view of wall panel 118, again including external sheet 130
shown on the left side of Figure 6 and internal sheet 132 shown on the right side of Figure 6,
with insulation panel 134 positioned between them. Likewise, a bottom wall panel profile
136 1s provided closing the bottom of wall panel 118, and a top wall panel profile 138 is
provided closing the top of wall panel 118.

With continued reference to Figure 6, and to the front view of bottom wall panel
profile 136 of Figure 9 and the cross-sectional view of bottom wall panel profile 136 of
Figure 10, profile 136 includes a front wall 160 having a top portion that is positioned
between external sheet 130 and insulation panel 134, and a lower portion extending

downward from the bottom of external sheet 130. Bottom wall panel profile 136 likewise
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includes a back wall 162 extending between internal sheet 132 and insulation panel 134. An
internal ledge 164 extends outward from back wall 162 and sits adjacent to a bottom edge of
insulation panel 134. Vertical wall 166 extends downward from internal ledge 164 to a
bottom wall 167, which bottom wall 167 is configured to abut the bottom rail 114 of the
frame of the modular building unit. Further, a bottom rail engaging extension 1s formed by
angled walls 165 extending upward from bottom wall 167 and a second horizontal ledge 168.
Angled walls 165 and second horizontal ledge 168 together form a notch 137 configured to
receive a ridge 115 on bottom rail 114, as discussed in greater detail below with respect to
Figure 7. Likewise, internal ledge 164 and second horizontal ledge 168 together support the
bottom edge of insulation panel 134.

Likewise, with reference to both Figures 3 and 6, and to the front view of top wall
panel profile 138 of Figure 11 and the cross-sectional view of top wall panel protile 138 of
Figure 12, top wall panel profile 138 is comprised of a planar top wall 139a and downwardly
extending sidewalls 139b that are positioned between insulation panel 134 and each of
external sheet 130 and internal sheet 132. This top wall panel profile provides a block
structure that may be inserted into an open, generally rectangular space formed at the top of
the frame, as discussed below with regard to Figure 7.

Figure 7 shows a cross-sectional view of wall panels 118 installed on the frame of the
modular building unit 100. As shown in Figure 7, a first top rail 116a ot the frame of the
modular building unit has a generally horizontal top face 170, an inner root supporting tflange
171 supporting roofing sheet 200, a generally vertical exterior face 172 extending downward
from a top, outer edge of top face 170, a u-shaped hook portion 173 turning inward at the
bottom of exterior face 172, and an interior horizontal wall 174 extending into modular
building unit 100 from the top, interior portion of u-shaped hook portion 173. A ceiling tray

end bracket 117 1s affixed to first top rail 116a along interior horizontal wall 174. Ceiling
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tray end bracket 117 has an outer vertical wall 180, a top horizontal wall 181, an interior
vertical wall 182, and an interior horizontal wall 183. Outer vertical wall 180 1s positioned
against the interior face of u-shaped hook portion 173 of first top rail 116a, and thus sits in
contact with each wall panel 118 at its upper, outer edge. Ceiling tray end bracket 117 1s
affixed to first top rail 116a by fasteners, such as screws, bolts, or the like, joining interior
horizontal wall 174 of first top rail 116a to top horizontal wall 181 of ceiling tray end bracket
117. However, u-shaped hook portion 173 of first top rail 116a is dimensioned to position
the top horizontal wall 181 of ceiling tray end bracket 117 a distance away from the top edge,
and particularly top profile 138, of wall panel 118, thus providing an opening into which the
top of panel 118 may be lifted to assist in installation, adjustment, and removal of wall panel
118 from the frame, as discussed in greater detail below.

Interior vertical wall 182 of ceiling tray end bracket 117 extends downward from an
interior end of top horizontal wall 181, and.includes a gasket 119 or other similarly
configured flexible sealing member to provide a water-tight seal between the frame of the
modular building unit 100 and the top of each wall panel 118.

Further, interior horizontal wall 183 of ceiling tray end bracket 117 extends inward
from a bottom end of interior vertical wall 182, and supports an end of interlocking ceiling
tiles 190 that form the ceiling of the interior of modular building unit 100.

With continued reference to Figure 7, an opposite top rail 116b may be provided
having a slightly modified construction from that of 116a, in which exterior u-shaped portion
173a attaches to an interior u-shaped bracket 173b, and in which top rail 116b joins directly
to roofing sheet 200 instead of by way of a supporting flange, in order to provide a slant of
roofing sheet 200 from one end of the modular building unit to the other for control of water
flow on the roof. Nonetheless, the configuration of the underside of top rail 116b that

receives the top portion of a wall panel 118 1s identical to that described above, with interior
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u-shaped bracket 173b receiving top horizontal wall 181 of ceiling tray end bracket 117, and
with interior horizontal wall 183 of ceiling tray end bracket 117 receiving the opposite end of
interlocking ceiling tiles 190.

The details of the configuration and attachment of roofing sheet 200 to the rest of the
frame of the modular building unit are set forth in detail in copending and co-owned U.S.
Patent Application No. 62/026,249 titled “Welded Roof for Modular Building Units,” the
specification of which is incorporated herein by reference in its entirety.

With continued reference to Figure 7, bottom rail 114 includes an exterior face 200
forming an exterior, bottom horizontal portion of the modular building unit 100, a bottom leg
201 extending inwardly from the bottom of exterior face 200 and having an upwardly angled
distal end that supports subflooring sheets 210 of the modular building unit 110 above the
plane of the ground, and a top leg 202 extending inwardly from the top of exterior face 200.
Ridge 115 extends upward from top leg 202 of bottom rail 114, which ridge 115 1s
configured to mate with notch 137 on bottom profile 136 of wall panel 118. Top leg 202 then
runs further inward from ridge 115, supporting both a back, bottom portion of bottom profile
136, and the bottom of a flooring panel 220 on the interior of modular building unit 100, such
that flooring member 220 is positioned between internal ledge 164 of bottom profile 136 and
the distal end of top leg 202 of bottom rail 114. This construction serves to both hold the
bottom of panel 118 in place against movement into or away from the interior of modular
building unit 100, and likewise holds an end of flooring panels 220 1n place.

Further, a rubber gasket 121 may be provided between notch 137 and ridge 115 to
provide additional sealing of the wall assembly.

When joined as detailed above, ridge 115 and notch 137 serve to hold the bottom of
wall panel 118 in place on the frame of the modular building unit 100. Likewise, the vertical

gap between the top of wall panel 118 and ceiling tray end bracket 117 allows removal and
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adjustment of the wall panels 118 within the frame by allowing panel 118 to be lifted so that
the bottom profile 136 of wall panel 118 may clear ridge 115 on bottom rail 114, so that in
turn the bottom of the panel 118 may be pulled outward and the entire panel moved or
removed from the modular building unit 100. .

The foregoing configuration results in a modular building construction having
interlocking wall panels that mate with one another and with the frame of the building unit
without screws, bolts or other fasteners, but while ensuring a water-tight fit. This
configuration significantly simplifies installation of the wall panels into the skeletal frame of
the modular building unit, allowing a first wall panel to be joined to an adjacent wall panel in
a quick and easy installation step while maintaining the ability to later adjust and/or replace
the wall panel.

Having now fully set forth the preferred embodiments and certain modifications of the
concept underlying the present invention, various other embodiments as well as certain
variations and modifications of the embodiments herein shown and described will obviously
occur to those skilled in the art upon becoming familiar with said underlying concept. It

should be understood, therefore, that the invention may be practiced otherwise than as

specifically set forth herein.
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CLAIMS

1. An interlocking wall panel system for modular building units, comprising:

a plurality of wall panels of identical construction, each said wall panel further
comprising:

an external sheet and an 1nternal sheet;

a vertical tongue extending along a first vertical edge of said wall panel and
formed by a first edge of each of said external sheet and said internal sheet;

a vertical groove extending along a second vertical edge of said wall panel and
formed by a second edge of each of said external sheet and said infernal sheet, wherein said
vertical groove of a first panel 1s configured to mate with said vertical tongue of an adjacent
panel to form a connected edge in which said external sheets of adjacent panels are in contact
and coplanar with one another, and said internal sheets of adjacent panels are in contact and
coplanar with one another; and

a bottom profile having an upwardly extending notch configured to engage an
upwardly extending ridge on a lower frame member of a modular building unit.

2. The interlocking wall panel system of claim 1, said vertical tongue of each said
wall panel further comprising;:

a first inwardly bent leg bending toward an interior of said wall panel at a first side
edge of the external sheet and an external side tongue wall extending outward from an end of
said leg, and a second inwardly bent leg bending toward an interior of said wall panel at a
first side edge of the internal sheet and an internal side tongue wall extending outward from

an end of said second leg.

3. The interlocking wall panel system of claim 2, said vertical groove of each said

wall panel further comprising:
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an external groove wall extending outward from a second side edge of the external
sheet, said external groove wall having an external face configured to align with the external
sheet of an adjacent panel, an internal face configured for facing engagement with said
external side tongue wall of an adjacent paﬁel, and a rounded end portion configured to abut
said first inwardly bent leg of an adjacent panel; and

an internal groove wall extending outward from a second side edge of the internal
sheet, said internal groove wall having an external face configured to align with the internal
sheet of an adjacent panel, an internal face configured for facing engagement with said
internal side tongue wall of an adjacent panel, and a rounded end portion configured to abut
said second inwardly bent leg of an adjacent panel.

4. The interlocking wall panel system of claim 1, each of said wall panels further
comprising a top profile defining an outer rectangular perimeter configured to fit within a
rectangular opening in an upper frame member of a modular building unit.

5. The interlocking wall panel system of claim 4, each of said wall panels further
comprising an insulation panel positioned between said external sheet and said internal sheet.

6. The interlocking wall panel system of claim 35, said top profile further comprising a
horizontal top face, a first planar top wall extending downward trom said horizontal top face
and positioned between said external sheet and said insulation panel, and a second planar top
wall extending downward from said horizontal top face and positioned between said internal
sheet and said insulation panel.

7. The interlocking wall panel system of claim 1, said bottom profile further
comprising a front wall adjacent said external sheet, a back wall adjacent said internal sheet,
an internal ledge extending from a bottom ¢nd of said back wall and toward an interior of
said wall panel, a vertical wall extending downward from said internal ledge, and a notched

wall between said front wall and said vertical wall.
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8. The interlocking wall panel system of claim 7, said notched wall further
comprising a first bottom wall section extending from a bottom of said front wall and a
second bottom wall section extending from a bottom of said vertical wall, a horizontal ledge
positioned between said first bottom wall séction and said second bottom wall section and
horizontally aligned with said internal ledge, and angled walls extending from each of said
first bottom wall section and said second bottom wall section to said horizontal ledge.

9. A modular building unit comprising:

a rigid, fixed modular building unit frame having a plurality of corner support posts, a
bottom rail extending between adjacent pairs of corner support posts, a top rail extending
between adjacent pairs of corner support posts, and a plurality of wall panels extending
between said corner support posts, said top rails, and said bottom rails;

wherein each said wall panel further comprises:

an external sheet and an intqrnal. sheet;

a vertical tongue extending along a first vertical edge of said wall panel and
formed by a first edge of each of said external sheet and said internal sheet;

a vertical groove extending along a second vertical edge of said wall panel and
formed by a second edge of each of said external sheet and said internal sheet, wherein said
vertical groove of a first panel is configured to mate with said vertical tongue of an adjacent
panel to form a connected edge 1n which said external sheets of adjacent panels are in contact
and coplanar with one another, and said internal sheets of adjacent panels are in contact and
coplanar with one another; and

a bottom profile having an upwardly extending notch configured to engage an
upwardly extending ridge on said bottom rail of said modular building unit frame.

10. The modular building unit of claim 9, said vertical tongue of each said

wall panel further comprising:
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a first inwardly bent leg bending toward an interior of said wall panel at a first side
edge of the external sheet and an external side tongue wall extending outward from an end of
said leg, and a second inwardly bent leg bending toward an interior of said wall panel at a
first side edge of the internal sheet and an internai side tongue wall extending outward from

an end of said second leg.

11. The modular building unit of claim 10, said vertical groove of each said wall
panel further comprising;:

an external groove wall extending outward from a second side edge of the external
sheet, said external groove wall having an external face configured to align with the external
sheet of an adjacent panel, an internal face configured for facing engagement with said
external side tongue wall of an adjacent panel, and a rounded end portion configured to abut
said first inwardly bent leg of an adjacent panel; and

an internal groove wall extending outward from a second side edge of the internal
sheet, said internal groove wall having an external face configured to align with the internal
sheet of an adjacent panel, an internal face configured for facing engagement with said
internal side tongue wall of an adjacent panel, and a rounded end portion configured to abut
said second inwardly bent leg of an adjacent panel.

12. The modular building unit of claim 9, each of said wall panels further comprising
a top profile defining an outer rectangular perimeter configured to fit within a rectangular
opening in said top rail of said modular building unit frame.

13. The modular building unit of claim 12, each of said wall panels further
comprising an insulation panel positioned between said external sheet and said internal sheet.

14. The modular building unit of claim 13, said top profile further comprising a
horizontal top face, a first planar top wall extending downward from said horizontal top face

and positioned between said external sheet and said insulation panel, and a second planar top
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wall extending downward from said horizontal top face and positioned between said internal
sheet and said 1nsulation panel.

15. The modular building unit of claim 9, said bottom profile further comprising a
front wall adjacent said external sheet, a ba;:k wall adjacent said internal sheet, an internal
ledge extending from a bottom end of said back wall and toward an interior of said wall
panel, a vertical wall extending downward from said internal ledge, and a notched wall
between said front wall and said vertical wall.

16. The modular building unit of claim 15, said notched wall further comprising a
first bottom wall section extending from a bottom of said front wall and a second bottom wall
section extending from a bottom of said vertical wall, a horizontal ledge positioned between
said first bottom wall section and said second bottom wall section and horizontally aligned
with said internal ledge, and angled walls extending from each of said first bottom wall

section and said second bottom wall section to said horizontal ledge.
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