I*I Innovation, Sciences et Innovation, Science and CA 2954846 C 2022/10/25

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 954 846
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2015/07/17 (51) CLInt./Int.Cl. £E06B 1/60(2006.01),
— — . EO04B 1/348(2006.01), £E04B 1/61(2006.01),
(87) Date publication PCT/PCT Publication Date: 2016/01/21 E04B 2/82/(2006.01), E04H 1/12(2006.01)
(45) Date de délivrance/lssue Date: 2022/10/25 EO6B 1/02(2006.01)
(85) Entrée phase nationale/National Entry: 2017/01/11 (72) Inventeur/Inventor:
®6) N° demande PCT/PCT Application No.: EP 2015/066483 BOTTIN, HERVE, FR

(87) N° publication PCT/PCT Publication No.: 2016/009074 (73) Propriétaire/Owner:

e WILLIAMS SCOTSMAN, INC., US
(30) Priorité/Priority: 2014/07/18 (US62/026,294)
(74) Agent: NELLIGAN O'BRIEN PAYNE LLP

(54) Titre : PANNEAU DE CADRE DE PORTE ET PANNEAUX MURAUX INTERVERROUILLABLES POUR UNITES DE
CONSTRUCTION MODULAIRES
(54) Title: INTERLOCKING DOOR FRAME AND WALL PANELS FOR MODULAR BUILDING UNITS

(57) Abrégé/Abstract:

Disclosed is a system of interlocking door frame and wall panels for modular building units. Both the door frame panel and the wall
panels are provided 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. This allows the door frame panel to mate with an adjacent wall panel in
the same manner in which adjacent wall panels mate with one another, ensuring a clean, finished appearance for the connecting
edges, a strong, reinforced frame having long durability, and a connection having the same physical, structural integrity as the
connections between adjacent wall panel units. The door frame panel itself is particularly configured to receive a traditional,
commercially available steel door frame and door assembly, but allows fitment of such commercially available steel door frame and
door assembly without cutting a wall panel to receive that frame.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



wO 2016/009074 A1 | [N I NPF V0 00O 0 OO R

(43) International Publication Date

CA 02954846 2017-01-11

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

21 January 2016 (21.01.2016)

WIPOIPCT

(10) International Publication Number

WO 2016/009074 A1

(51

eay)

(22)

(25)
(26)
(30)

(72)
1

74

31

International Patent Classification:
E04B 1/348 (2006.01) E04B 1/14 (2006.01)
E06B 1/02 (2006.01)

International Application Number:
PCT/EP2015/066483

International Filing Date:
17 July 2015 (17.07.2015)

Filing Language: English
Publication Language: English
Priority Data:

62/026,294 18 July 2014 (18.07.2014) US

Inventor; and
Applicant : BOTTIN, Hervé [FR/FR]; 2 allée des coc-
cinelles, F-44500 La Baule (FR).

Agents: INTES, Didier et al.; Cabinet Beau De Lomenie,
158 Rue de 1'Université, F-75340 Paris Cedex 07 (FR).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(84)

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: INTERLOCKING DOOR FRAME AND WALL PANELS FOR MODULAR BUILDING UNITS

(57) Abstract: Disclosed is a system of inter-
locking door frame and wall panels for mod-
ular building units. Both the door frame pan-
el and the wall panels are provided 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. This allows the
door frame panel to mate with an adjacent
wall panel in the same manner in which adja-
cent wall panels mate with one another, en-
suring a clean, finished appearance for the
connecting edges, a strong, reinforced frame
having long durability, and a connection hav-
ing the same physical, structural integrity as
the connections between adjacent wall panel
units. The door frame panel itself is particu-
larly configured to receive a traditional, com-
mercially available steel door frame and door
assembly, but allows fitment of such com-
mercially available steel door frame and door
assembly without cutting a wall panel to re-
ceive that frame.



10

15

20

25

Application No. 2,954,846 Our Ref: 32086-54
CA National Phase of PCT/EP2015/066483 Attorney Docket 005892.20941

1
INTERLOCKING DOOR FRAME AND WALL PANELS FOR
MODULAR BUILDING UNITS

FIELD OF THE INVENTION

This invention relates generally to modular building construction, and more

particularly to a system of interlocking door frame and 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
anumber of elements allowing easy transportation, 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. However, installation of standard
door assemblies into the modular assembly of a typical modular building unit has required
that wall panels of the modular building unit be cut to receive a standard steel door frame.
This often results in an unclean, unfinished appearance, a weak frame with low durability,
and likewise often leaves gaps through which air will pass, making heating and cooling more
difficult than if a properly sealed assembly were provided. An alternative is installation of a
non-standard, custom door assembly that requires an expensive and complex aluminum

design, requiring significant tooling investment and providing no flexibility.
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Thus, there remains a need in the art for a modular building unit construction that
allows fitment of a traditional door assembly, including a supporting door frame, that may be
easily integrated with the modular wall panels of the modular building unit in a configuration
that provides a more finished and clean appearance than previously known assemblies, and
that provides a structurally reinforced frame, all while maintaining ease of transportability,
installation, and customization of the modular building unit.

DESCRIPTION OF THE INVENTION

Disclosed is a system of interlocking door frame and wall panels for modular building
units. Both the door frame panel and the wall panels are provided 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. This allows the door frame panel to
mate with an adjacent wall panel in the same manner in which adjacent wall panels mate with
one another, ensuring a clean, finished appearance for the connecting edges and a connection
having the same physical and structural integrity as the connections between adjacent wall
panel units. The door frame panel itself is particularly configured to receive a traditional,
commercially available steel door frame and door assembly, but allows fitment of such
commercially available steel door frame and door assembly without cutting a wall panel to
receive that frame.

In accordance with certain aspects of an embodiment of the invention, an interlocking
door frame panel and 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
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of a first panel is 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 at least one door panel comprising: a first vertical door panel frame member
forming a vertical tongue extending along a first vertical edge of the door panel, the first
vertical door panel frame member being configured to mate with a vertical groove of a
second adjacent wall panel to form a connected edge in which the external sheet of the
second adjacent wall panel is in contact and coplanar with an external side of the first vertical
door panel frame member, and the internal sheet of the second adjacent wall panel is in
contact and coplanar with an internal side of the first vertical door panel frame member; and a
second vertical door panel frame member f;)rming a vertical groove extending along a second
vertical edge of the door panel, the second vertical door panel frame member being
configured to mate with a vertical tongue of a third adjacent wall panel to form a connected
edge in which the external sheet of the third adjacent wall panel is in contact and coplanar
with an external side of the second vertical door panel frame member, and the internal sheet
of the third adjacent wall panel is in contact and coplanar with an internal side of the second
vertical door panel frame member.

In accordance with further aspects of an embodiment of the invention, a modular
building unit is disclosed 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, a plurality
of wall panels extending between the corner support posts, the top rails, and the bottom rails,
and at least one door panel extending between one of the top rails and one of 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
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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 is 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 wherein the door panel
furtber comprises: a first vertical door panel frame member forming a vertical tongue
extending along a first vertical edge of the door panel, the first vertical door panel frame
member being configured to mate with a vertical groove of a second adjacent wall panel to
form a connected edge in which the external sheet of the second adjacent wall panel is in
contact and coplanar with an external side ;)f the first vertical door panel frame member, and
the internal sheet of the second adjacent wall panel is in contact and coplanar with an internal
side of the first vertical door panel frame member; and a second vertical door panel frame
member forming a vertical groove extending along a second vertical edge of the door panel,
the second vertical door panel frame member being configured to mate with a vertical tongue
of a third adjacent wall panel to form a connected edge in which the external sheet of the
third adjacent wall panel is in contact and coplanar with an external side of the second
vertical door panel frame member, and the internal sheet of the third adjacent wall panel is in
contact and coplanar with an internal side of the second vertical door panel frame member.
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 is a top down, sectional view of an exemplary configuration of the modular
building unit of Figure 1.

FIG. 3 is an exploded view of a wall panel for use with 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 door panel 200 (shown without the commercially available
door and door frame assembly) for use With the Iﬁodular building unit of FIG. 1.

FIG. 9 is a front view of a door panel male edge connecting profile.

FIG. 10 is a cross-sectional view of the door panel male edge connecting profile of
FIG. 9 along section line A-A of FIG. 9.

FIG. 11 is a front view of a door panel female edge connecting profile.

FIG. 12 is a cross-sectional view of the door panel female edge connecting profile of
FIG. 11 along section line B-B of FIG. 11.

FIG. 13 is a cross-sectional view of the door panel male edge connecting profile and
female edge connecting profile with an installed commercially available door frame.

FIG. 14 is an exploded view of a transom assembly for use with the door panel of
FIG. 8.

FIG. 15 is a cross-sectional view of the door panel male edge connecting profile of
FIG. 9 and the female edge connecting profile of FIG. 11 with attached transom side

members.
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FIG. 16 is a front view of a door panel bottom profile for use with the door panel of

FIG. 8.

FIG. 17 is a cross-sectional view of the bottom profile along section line C-C of FIG.
16.

FIG. 18 is a cross-sectional view of the bottom profile along section line D-D of FIG.
16.

FIG. 19 is a cross-sectional view of the door panel along section line E-E of FIG. 8.
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 pa;ticulaf example thereof. Those skilled in 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
skeletal frame formed by corner support posts 112, bottom rails 114, and top rails 116, wall
panels 118, windows 120, and door panels 200. I‘his 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, bottom 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 in

Figure 2, wall panels 118 are joined to one another, and to both corner brackets 112 and door
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panel 200, by edge profiles, the construction of which is described in 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, in
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, 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, Crosé;sectidnal 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 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 extending
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 inner and outer sheet 130 and 132.
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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.

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 is 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 'l6, bottom wall panel 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 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 and supports a bottom edge of insulation panel 134. Further, a
bottom rail engaging extension 165 forms 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, with reference to both Figures 3 and 6, top wall panel profile 138 is
comprised of a planar top wall and downwardly extending sidewalls 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 ceiling tray end bracket 117 is attached
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to the bottom side of top rail 116, and defines a rectangular opening that receives the top of
wall panel 118 and top profile 138. Top rail 116 and ceiling tray end bracket 117 are
positioned such that when a wall panel 118 is positioned within the frame of the modular
building unit 100, an open space exists between the top of wall panel 118 and the bottom
surface of ceiling tray end bracket 117. A rubber gasket 119 may be provided between the
back, top edge of wall panel 118 and ceiling tray end bracket 117 to provide a seal against,
for example, water infiltration. Likewise and as mentioned briefly above, a ridge 115 extends
upward from a top side of bottom rail 114, which ridge 115 is configured to mate with notch
137 on bottom profile 136 of wall panel 118. Likewise, a rubber gasket 121 may be provided
between notch 137 and ridge 115 to provide additional sealing of the wall assembly. When
so joined, ridge 115 and notch 137 serve tohhold the bottom of wall panel 118 in place on the
frame of the modular building unit 100. Nonetheless, such connection allows removal and
adjustment of the wall panels 118 within the frame. More particularly, the space provided
between the top of the wall panel 118 and the ceiling tray end bracket 117 allows panel 118
to be lifted so that the bottom profile 136 of wall panel 118 may clear ridge 115 on bottom
rail 114, such that the bottom of the panel 118 may be pulled outward and the entire panel
moved or removed from the modular building unit.

Next, Figure 8‘provides a front view of a door panel 200 (shown without a
commercially available door and door frame assembly for clarity) for use with the modular
building unit 100 of Figure 1. An important featqre of the instant invention is that, as
described further below, door panel 200 is provided side edge profiles having male and
female connection profiles that mate with the male and female profiles 140 and 150,
respectively, described above with respect to wall panels 118. This configuration allows
ready placement of door panel 200 anywhere as may be desired within the frame of the

modular building unit 100, as it may mate with any other wall panels within the frame.
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Likewise, door panel 200 is provided a top profile and a bottom profile that connect to the top
and bottom portions of the frame in the same manner as wall panels 118, such that no
specialized modification or construction is required in order to fit a door panel and its
associated door and door frame into the modular building unit 100.

Door panel 200 includes a door panel bottom profile 202 similar in configuration to
wall panel bottom profile 136 and having a notch identical to notch 137 in wall panel bottom
profile 136. Likewise, door panel 200 includes a door panel male profile 204 matching the
mating configuration of male profile 140 of wall panel 118, and a door panel female profile
206 matching the mating configuration of female profile 150 of wall panel 118. Thus, door
panel male profile 204 has an edge profile configured for mating connection with wall panel
female profile 150, and door panel female brofile 206 has an edge profile configured for
mating connection with wall panel male profile 140. Door panel 200 also includes a door
panel top profile 208 having a rectangular exterior perimeter of substantially the same
configuration as wall panel top profile 138.

In order to allow fitment of a standard size, commercially available door and door
frame, which typically will be of a height dimension that is smaller than the full height
dimension of a wall panel 118, a transom assembly is provided in door panel 200, such that
the bottom of the transom, along with the interior edges of door panel male profile 204, door
panel female profile 206, and door panel bottom profile 202 define a door opening 210
configured to receive a standard door and door frame.

Figure 9 provides a front view of door paﬂel male profile 204, and Figure 10 provides
a cross-sectional view of door panel male profile 204 along section line A-A of Figure 9. As
shown in Figures 9 and 10, door panel male profile 204 comprises a single, one piece male
profile bracket 240. Bracket 240 has a side wall portion 240a forming an interior vertical

wall of door opening 210, external planar wall portion 240b forming an external surface of
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door panel 200, and internal planar wall portion 240c forming an internal surface of door
panel 200. Inwardly bent leg 242 extends inward form the ends of each of external planar
wall portion 240b and internal planar wall portion 240c, and a tongue wall 244 extends
outward from each inwardly bent leg 242 in a direction generally parallel to external planar
wall portion 240b and internal planar wall portion 240c. Each tongue wall 244 may likewise
include an inwardly extending flange 246. This configuration closely mirrors the male
profile 140 of wall panel 118, and is sized to receive u-shape end walls 152 of female profile
150 of wall panel 118.

Likewise, Figure 11 provides a front view of door panel female profile 206, and
Figure 12 provides a cross-sectional view of door panel female profile 206 along section line
B-B of Figure 11. As shown in Figures 11 and 12, door panel female profile 206 comprises a
single, one piece female profile bracket 250. Bracket 250 has a side wall portion 250a
forming an interior vertical wall of door opening 210, external planar wall portion 250b
forming an external surface of door panel 200, and internal planar wall portion 250c forming
an internal surface of door panel 200. U-shaped end walls 252 are positioned at the distal
ends of each of external planar wall portion 250b and internal planar wall portion 250c, and
are sized to fit within the open space between the tongue wall 144 and the outer wall of
respective inner and outer sheets 130 and 132 of a wall panel 118.

Figure 13 is a cross-sectional view of door panel male profile 204 and door panel
female profile 206 with an installed door frame 260, such as a traditional door frame include
a door stop and hinges for mounting a standard d(;or (not shown), which door frame 260
extends from the door panel bottom profile 202 to the bottom of the transom assembly at the
top of door panel 200. Further, a reinforcement member 270 may be provided inside of the
open ends of each of door panel male profile 204 and door panel female profile 206 to

provide additional structural rigidity to each of profiles 204 and 206. Reinforcement member



10

15

20

25

Application No. 2,954,846 Our Ref: 32086-54
CA National Phase of PCT/EP2015/066483 Attorney Docket 005892.20941

270 has a facing wall spanning the opening be%uzzveen opposing outer planar wall portions of
each of door panel male profile 204 and door panel female profile 206, and side walls for
engagement with and attachment to the interior faces of those planar wall portions.
Reinforcement member 270 thus forms an open space within the interior of each of door
panel male profile 204 and door panel female profile 206, which open space may optionally
receive insulation to provide an additional thermal barrier to the interior of modular building
100.

Figure 14 provides an exploded view of the transom assembly at the top of door panel
200. The transom assembly is formed by door panel top profile 208, transom lower cross
member 282, and transom side members 284. Each of door panel top profile 208, transom
lower cross member 282, and transom side members 284 are preferably formed from u-
shaped channels as discussed further below with regard to Figure 15. Further, a solid
transom panel 286 may be provided to fill the open space formed by door panel top profile
208, transom lower cross member 282, and transom side members 284 to fully close the door
panel structure. Solid transom panel 286 may be formed of foam, a steel plate, a glass
window, or any other structure as may be suitable for a particular installation.

Figure 15 provides a cross-sectional view of door panel male profile 204 and female
profile 206 with attached transom side members 284. The legs of each u-shaped transom side
member 284, as well as the legs of u-shaped door panel top profile 208 and u-shaped transom
lower cross member 282, are each provided an inwardly directed hook portion at their
respective distal ends, the interiors of which form an opening for receiving and holding
transom panel 286 in place.

Further and again as mentioned above, door panel 200 includes door panel bottom
profile 202 configured for attachment to bottom rails 114 in the same manner as bottom

profile 136 of wall panels 118. Figure 16 provides a front view of door panel bottom profile

Date regue / Date received 2021-12-10
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202, and comprises end portions 290 and a'mid-section 292 extending between the two end
portions 290. Mid-section 292 is vertically aligned with door opening 210.

Figure 17 is a cross-sectional view of end portion 290 of door panel bottom profile
202 along section line C-C of Figure 16, and Figure 18 is a cross-sectional view of mid-
section 292 of door panel bottom profile 202 along section line D-D of Figure 16. Each of
end portions 290 and mid-section 292 comprise the same segments as wall panel bottom
profile 136, including a front wall 160, back wall 162, internal ledge 164, and bottom rail-
engaging extension 165 forming notch 137. The difference between end portions 290 and
mid-section 292 resides in the height of front wall 160 and back wall 162; namely, mid-
section 292 is shortened in height from end portions 290. As shown in the cross-sectional
view of door panel 200 of Figure 19 (alongﬂ section line E-E of Figure 8), by providing mid-
section 292 with a shortened height dimension from the end portions 290, door panel bottom
profile 202 may accommodate a door stop 296. A door frame floor insert 294 is positioned
within front wall 160 and back wall 162 of the mid-section 292 of door panel bottom profile
202, such that door stop 296 (of conventional configuration) may be positioned overtop of
and affixed to door frame floor insert 294.

The foregoing configuration results in a modular building construction having
interlocking wall panels that mate with one another and with a door panel in the same
manner, thus providing a common configuration for joining panels regardless of whether or
not they serve as a wall panel or are fitted with a door. While the door panels are specially
and modularly configured to receive a full, traditiénal, commercially available door and door
frame assembly, the door frame that receives such commercially available door and door
frame assembly is readily fitted into any position around the perimeter of the modular
building unit, and can readily be moved, removed, or adjusted as necessary given the

common configuration of mating edges between both wall panels and the door panel. This
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significantly simplifies installation of doors and door frames and maintains a uniform
appearance at panel edges, avoids the problems experienced by traditional door installations
for modular buildings that have required cutting a hole in a wall panel to fit a door and door
frame into a desired spot, and provides a structurally reinforced door assembly in a flexible-
use frame without requiring the investment in aluminum profile tooling required for
expensive, custom door assemblies.

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 door frame panel and 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 internal 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, 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;

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 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

at least one door panel comprising:

a first vertical door panel frame member forming a vertical tongue extending
along a first vertical edge of said door panel, said first vertical door panel frame member
being configured to mate with a vertical groove of a second adjacent wall panel to form a

connected edge in which said external sheet of said second adjacent wall panel is in contact
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and coplanar with an external side of said first vertical door panel frame member, and said
internal sheet of said second adjacent wall panel is in contact and coplanar with an internal
side of said first vertical door panel frame member; and

a second vertical door panel frame member forming a vertical groove
extending along a second vertical edge of said door panel, said second vertical door panel
frame member being configured to mate with a vertical tongue of a third adjacent wall panel
to form a connected edge in which said external sheet of said third adjacent wall panel is in
contact and coplanar with an external side of said second vertical door panel frame member,

and said internal sheet of said third adjacent wall panel is in contact and coplanar with an

internal side of said second vertical door panel frame member.

2. The interlocking door frame panel and wall panel system of claim 1, 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.
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3. The interlocking door frame panel and wall panel system of claim 1, said first vertical
door panel frame member further comprising an external face, an internal face, and a vertical

interior wall extending between and perpendicular to said external face and said internal face

of said first vertical door panel frame member.

4. The interlocking door frame panel and wall panel system of claim 3, said second vertical
door panel frame member further comprising an external face, an internal face, and a vertical
interior wall extending between and perpendicular to said external face and said internal face

of said second vertical door panel frame member.

5. The interlocking door frame panel and wall panel system of claim 4, further comprising a
door and door frame assembly mounted to said vertical interior wall of said first vertical door
panel frame member and said vertical interior wall of said second vertical door panel frame

member.

6. The interlocking door frame panel and wall panel system of claim 4, said first vertical
door panel frame member further comprising a reinforcement member extending between
and perpendicular to said external face and said internal face of said first vertical door panel
frame member and positioned adjacent said vertical tongue of said first vertical door panel

frame member.

7. The interlocking door frame panel and wall panel system of claim 6, said second vertical

door panel frame member further comprising a reinforcement member extending between

and perpendicular to said external face and said internal face of said second vertical door
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panel frame member and positioned adjacent said vertical groove of said second vertical door

panel frame member.

8. The interlocking door frame panel and wall panel system of claim 1, said door panel
further comprising:
a top profile extending between said first vertical door panel frame member and said
second vertical door panel frame member; and
a transom at a top portion of said door panel, said transom further comprising:
a first transom side member affixed to an interior face of said first vertical
door panel frame member;
a second transom side member affixed to an interior face of said second
vertical door panel frame member;
a transom lower cross member extending between said first vertical door panel
frame member and said second vertical door panel frame member; and
a transom panel bordered by said first transom side member, said second
transom side member, said transom lower cross member, and said top profile of said door

panel.

9. The interlocking door frame panel and wall panel system of claim 1, each of said wall
panels and said door panel having 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, 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.

10. A modular building unit comprising:
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arigid, fixed modular building unit fraﬁe 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 comer support posts, a plurality of wall panels extending between
said corner support posts, said top rails, and said bottom rails, and at least one door panel
extending between one of said top rails and one of said bottom rails;

wherein each said wall panel further comprises:

an external sheet and an internal 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, 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;

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
second panel to form a connected edge in which said external sheets of said first and second
adjacent panels are in contact and coplanar with one another, and said internal sheets of said
adjacent first and second panels are in contact and coplanar with one another; and

wherein said door panel further comprises:

a first vertical door panel frame member forming a vertical tongue extending
along a first vertical edge of said door panel, said first vertical door panel frame member
being configured to mate with a vertical groove of a third adjacent wall panel to form a

connected edge in which said external sheet of said third adjacent wall panel is in contact and
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coplanar with an external side of said first vertical door panel frame member, and said
internal sheet of said third adjacent wall panel is in contact and coplanar with an internal side
of said first vertical door panel frame member; and

a second vertical door panel frame member forming a vertical groove extending along
a second vertical edge of said door panel, said second vertical door panel frame member
being configured to mate with a vertical tongue of a fourth adjacent wall panel to form a
connected edge in which said external sheet of said fourth adjacent wall panel is in contact
and coplanar with an external side of said second vertical door panel frame member, and said

internal sheet of said fourth adjacent wall panel is in contact and coplanar with an internal

side of said second vertical door panel frame member.

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.
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12. The modular building unit of claim 10, said first vertical door panel frame member
further comprising an external face, an internal face, and a vertical interior wall extending

between and perpendicular to said external face and said internal face of said first vertical

door panel frame member.

13. The modular building unit of claim 12, said second vertical door panel frame member
further comprising an external face, an internal face, and a vertical interior wall extending
between and perpendicular to said external face and said internal face of said second vertical

door panel frame member.

14. The modular building unit of claim 13, further comprising a door and door frame
assembly mounted to said vertical interior wall of said first vertical door panel frame member

and said vertical interior wall of said second vertical door panel frame member.

15. The modular building unit of claim 13, said first vertical door panel frame member
further comprising a reinforcement member extending between and perpendicular to said
external face and said internal face of said first vertical door panel frame member and

positioned adjacent said vertical tongue of said first vertical door panel frame member.

16. The modular building unit of claim 15, said second vertical door panel frame member

further comprising a reinforcement member extending between and perpendicular to said

external face and said internal face of said second vertical door panel frame member and

positioned adjacent said vertical groove of said second vertical door panel frame member.

17. The modular building unit of claim 10, said door panel further comprising:
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a top profile extending between said first vertical door panel frame member and said
second vertical door panel frame member; and
a transom at a top portion of said door panel, said transom further comprising:
a first transom side member affixed to an interior face of said first vertical
door panel frame member;
a second transom side member affixed to an interior face of said second
vertical door panel frame member;
a transom lower cross member extending between said first vertical door panel
frame member and said second vertical door panel frame member; and
a transom panel bordered by said first transom side member, said second

transom side member, said transom lower cross member, and said top profile of said door

panel.

18. The modular building unit of claim 10, each of said wall panels and said door
panel having a top profile defining an outer rectangular perimeter configured to fit within a
rectangular opening in one of said top rails, and a bottom profile having an upwardly
extending notch configured to engage an upwardly extending ridge on one of said bottom

rails.
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