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Implementations of the present invention relate to systems, 
methods, and apparatus for constructing a building. More 
specifically, the present disclosure provides an interlocking 
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orient, and/or secure various structural wall modules. Addi 
tionally, this disclosure provides systems and methods for 
securing one or more cladding layers to the buildings 
envelope. Furthermore, implementations of the present dis 
closure can allow for quick and modifiable installation of 
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1. 

MODULAR BUILDING CONSTRUCTION 
SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 5 

The present invention is a 35 U.S.C. S371 U.S. National 
Stage of PCT Patent Application No. PCT/US2013/044524 
filed Jun. 6, 2013, entitled “Modular Building Construction 
Systems and Methods,” which claims the benefit of priority 
to U.S. Provisional Patent Application No. 61/658.403, filed 
Jun. 11, 2012, entitled “Modular Building Construction 
Systems And Methods.” The entire content of each of the 
aforementioned patent applications is incorporated herein by 
this reference. 

10 

15 

BACKGROUND OF THE INVENTION 

1. The Field of the Invention 2O 
This invention relates to systems, methods, and apparatus 

for securing trim to interior and exterior portions and walls 
of a building as well as for aligning and securing together the 
building's walls. 

2. Background and Relevant Art 25 
A typical building construction involves preparing and 

constructing walls as well as other building elements at a 
build site. Additionally or alternatively, a builder may 
choose to use prefabricated wall modules to construct inte 
rior and/or exterior walls of the building. Oftentimes, vary 
ing levels of worker's skills can result in inconsistent build 
quality. Furthermore, human error also can affect the quality 
of construction. For instance, workers can position and/or 
secure wall modules incorrectly, thereby increasing the 
amount of finishing work on the building and/or necessitat 
ing further modifications to the building. 
Once the structural portions of the walls are constructed 

(i.e., a building envelope is formed), a typical building may 
incorporate additional features on the walls. For example, a 
the builder may add a cladding layer to the outer surfaces of 
the buildings walls for improved aesthetic appearance as 
well as weather protection. Similarly, the builder can add a 
cladding layer to the interior Surfaces of the walls. Adding 
the cladding layer can present particular challenges in con- 45 
struction projects utilizing modular walls, such as structural 
insulated panels (SIPs) and insulated concrete forms (ICFs). 
and can be time-consuming and expensive. 

Additionally, a typical building includes various utilities 
and communications, such as plumbing and sewer lines, 50 
electrical lines, data and communication lines, etc. Thus, 
after constructing the building envelope, the builder may 
have to furnish the building with necessary utilities. Incor 
porating various utilities in the building usually presents 
numerous challenges. For instance, housing utility lines 
within permanent walls may require modifications and/or 
partial demolition of already constructed portions of the 
building envelope, which may be time-consuming and 
expensive to perform. For example, running electrical, 
plumbing or other utilities through the SIP panels is time 
consuming and challenging. The use of ICF’s requires careful 
forethought and placement of utility raceways or connectors, 
as once the concrete is set it is difficult or impossible to 
access the wall cavity. Even typical stud framed walls cannot 65 
be easily accessed once the drywall is applied, without 
damaging or replacing the drywall. 
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2 
Accordingly, there are a number of disadvantages in 

systems and methods for constructing a building that can be 
addressed. 

BRIEF SUMMARY OF THE INVENTION 

Implementations of the present invention provide sys 
tems, methods, and apparatus for constructing a building. 
More specifically, in at least one implementation, an inter 
locking wall system can allow a builder to accurately 
position and/or secure various structural wall modules. For 
instance, the builder can position and/or secure structural 
portions of the building's walls (i.e., structural wall mod 
ules), thereby forming a building envelope. The interlocking 
wall system also can prevent and/or reduce incidents of 
human error, which can increase accuracy of the constructed 
building envelope and can reduce time required to complete 
Such construction. 
At least one implementation includes an interlocking 

modular wall system for constructing a building envelope. 
The interlocking wall system has a first structural wall 
module including a first interlock positioned at an offset 
from one or more of a vertical centerline or a horizontal 
centerline of the first structural wall module. The interlock 
ing wall system also has a second structural wall module 
including a second interlock positioned at an offset from one 
or more of a vertical centerline or a horizontal centerline of 
the second structural wall module. Additionally, the first 
interlock is connectable with the second interlock, and when 
connected together, the first and second interlocks orient and 
position the first structural wall module relative to the 
second structural wall module. 

Implementations also include a quick-connect wall clad 
ding system for providing one or more of improved aesthetic 
and protection to an exterior wall of a building. The quick 
connect wall cladding system includes a structural wall 
module that has an exterior face that is configured to form 
at least a portion of the exterior wall of the building. 
Additionally, the quick-connect wall cladding system 
includes a plurality of wall-side connectors secured to or 
incorporated with the structural wall module. The quick 
connect wall cladding system includes a cladding layer sized 
and configured to provide an improved aesthetic and/or 
protection to the exterior face of the structural wall module. 
Moreover, the quick-connect wall cladding system has a 
plurality of cladding-side connectors secured to or incorpo 
rated into the cladding layer. The plurality of wall-side 
connectors and the plurality of cladding-side connectors are 
connectable together to secure the cladding layer to the 
structural wall module. 

Additional or alternative implementations include an 
interlocking modular wall system for constructing a building 
envelope. The interlocking modular wall system has a first 
structural wall module that includes one or more first 
interlocking features and one or more first wall-side con 
nectors. The interlocking modular wall system also has a 
second structural wall module that includes one or more 
second interlocking features and one or more second wall 
side connectors, the one or more second interlocking fea 
tures being connected to the one or more first interlocking 
features. Furthermore, the interlocking modular wall system 
has one or more cladding layers that include cladding-side 
connectors that are secured thereto or integrated therewith. 
Also, the cladding-side connectors are connected to one or 
more of the one or more first wall-side connectors and the 
one or more second wall side connectors. 
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Additional features and advantages of exemplary imple 
mentations of the invention will be set forth in the descrip 
tion which follows, and in part will be obvious from the 
description, or may be learned by the practice of Such 
exemplary implementations. The features and advantages of 
Such implementations may be realized and obtained by 
means of the instruments and combinations particularly 
pointed out in the appended claims. These and other features 
will become more fully apparent from the following descrip 
tion and appended claims, or may be learned by the practice 
of Such exemplary implementations as set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to describe the manner in which the above-recited 
and other advantages and features of the invention can be 
obtained, a more particular description of the invention 
briefly described above will be rendered by reference to 
specific embodiments thereof which are illustrated in the 
appended drawings. For better understanding, the like ele 
ments have been designated by like reference numbers 
throughout the various accompanying figures. Understand 
ing that these drawings depict only typical embodiments of 
the invention and are not therefore to be considered to be 
limiting of its scope, the invention will be described and 
explained with additional specificity and detail through the 
use of the accompanying drawings in which: 

FIG. 1A illustrates a perspective view of a disassembled 
interlocking modular wall system in accordance with one 
implementation of the present invention; 

FIG. 1B illustrates a perspective view of an assembled 
interlocking modular wall system of FIG. 1A: 

FIG. 2 illustrates a cross-sectional view of matching 
interlocks in accordance with one implementation of the 
present invention; 

FIG. 3 illustrates a perspective view of a structural wall 
module in accordance with one implementation of the 
present invention; 

FIG. 4 illustrates a perspective view of a structural wall 
module in accordance with another implementation of the 
present invention; 

FIG. 5 illustrates a perspective view of a structural wall 
module in accordance with yet another implementation of 
the present invention; 

FIG. 6A illustrates a perspective view of an ICF config 
ured structural wall module in accordance with one imple 
mentation of the present invention; and 

FIG. 6B illustrates a perspective view of a SIP configured 
structural wall module in accordance with one implemen 
tation of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Implementations of the present invention provide sys 
tems, methods, and apparatus for constructing a building. 
More specifically, in at least one implementation, an inter 
locking wall system can allow a builder to accurately 
position and/or secure various structural wall modules. For 
instance, the builder can position and/or secure structural 
portions of the building's walls (i.e., structural wall mod 
ules), thereby forming a building envelope. The interlocking 
wall system also can prevent and/or reduce incidents of 
human error, which can increase accuracy of the constructed 
building envelope and can reduce time required to complete 
Such construction. 
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4 
Additional implementations provide for the separation of 

the cladding or finish materials from the envelope building 
materials. For example, one or more implementations 
include exterior and/or interior curtain walls. Such curtain 
walls may comprise an under-structure that can connect to 
the wall per the constraints of the building material of the 
wall, while providing a consistent Surface that will accept 
virtually any finish or finish material. 

Still further implementations provide a building envelope 
(i.e., outer walls) and modular interior walls. The modular 
interior walls comprise horizontal and vertical frame mem 
bers to which wall cladding (such as decorative tiles) attach. 
The building envelope can be devoid of utilities (plumbing, 
HVAC, electrical, etc.) or have only entry or exit points. The 
modular interior walls can house the utilities. The ability to 
easily remove or install the wall cladding on the modular 
interior walls can facilitate easy access to the utilities. For 
example, utilities can enter through a basement and extend 
up into the interior walls. In Such implementations, utilities 
need not penetrate the exterior above-ground walls. 
One or more implementations also include a quick-con 

nect cladding systems, which can allow the builder to 
position and secure various cladding layers to the modular 
walls of a building structure to form curtain walls. For 
example, the builder can secure one or more cladding layers 
to the interior portion of the buildings walls using connec 
tors and receivers of the quick-connect cladding system. 
Similarly, the builder also can secure cladding layers to the 
exterior of the building's envelope. Furthermore, a manu 
facturer can prefabricate structural wall modules, such as 
SIP and/or ICF wall modules, which can incorporate con 
nectors or the quick-connect cladding system, and which can 
couple to receivers secured to or integrated with the cladding 
layers. Thus, the builder can secure the cladding layers to the 
exterior portion of the building envelope, thereby forming 
the quick-connect cladding system. 

Additionally, the interlocking wall system and the quick 
connect cladding system together can improve alignment 
and positioning of the cladding layers. In particular, the 
manufacturer can prefabricate structural wall modules that 
incorporate portions of the interlocking wall system as well 
as portions of the quick-connect cladding system (e.g., 
connectors). Accordingly, the builder can connect the struc 
tural wall modules at predetermined positions, to form the 
building envelope that also has connectors of the quick 
connect cladding system at predetermined positions. Thus, 
the builder can connect the cladding layers to the structural 
wall modules at predetermined positions, which can allow 
the builder or an architect to incorporate a consistent and/or 
matching pattern across the cladding layer. 
At least one implementation also includes a modular 

utility wall system, which can house one or more utility 
and/or communication lines, such as plumbing, sewer, 
HVAC ducts, electrical lines, data lines, communication 
lines, etc., and combinations thereof. In particular, the 
modular utility wall system can allow the builder to avoid 
including utility and/or communication lines in the building 
envelope (i.e., outer walls of a building). For instance, the 
builder can provide the utility and or communication lines 
through the modular utility wall system, which can comprise 
a plurality of modular inner walls. Thus, the builder can 
avoid modifying the structural walls and/or structural wall 
modules of the building envelope. Furthermore, the modular 
utility wall system also can allow the builder to reposition 
the utility and/or communication lines as well as to provide 
access to these lines for inspection and/or repair thereof. 
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Accordingly, the builder can reduce construction time and 
increase quality of the build by using the interlocking wall 
system, which can force the builder to position and/or secure 
structural wall modules at predetermined positions. For 
instance, as illustrated in FIGS. 1A and 1B, an interlocking 
modular wall system 100 can include multiple structural 
wall modules (e.g., structural wall modules 110a, 110b, 
110c. 110d) and one or more matching interlocks that can 
align and/or connect adjacent wall modules. Specifically, 
FIG. 1A illustrates the interlocking modular wall system 100 
before assembly, while FIG. 1B illustrates an assembled 
interlocking modular wall system 100. In one example, the 
interlocking modular wall system 100 can include matching 
interlocks 120a that can align the structural wall module 
110a and structural wall module 110b. Similarly, matching 
interlocks 120b, 120c can align adjacent structural wall 
modules 110b, 110c, and the matching interlocks 120d can 
align structural wall modules 110c. 110d. 

In at least one implementation, the matching interlocks 
120a, 120b, 120c, 120d can include a female interlock and 
a male interlock, such as the female interlocks 130a, 130b, 
130c and the male interlocks 140a, 140b, 140c. The male 
interlocks 140a, 140b, 140c can fit into corresponding 
female interlocks 130a, 130b, 130c, thereby positioning and 
orienting adjacent ones of structural wall modules 110a, 
110b, 110c relative to each other. For instance, female 
interlock 130a can accept the male interlock 140a, thereby 
positioning and orienting the structural wall module 110a 
with respect to the structural wall module 110b. 

In additional or alternative implementations, the matching 
interlocks can include two female interlocks that may accept 
a connecting or aligning member therebetween. In one 
example, the matching interlocks 120d may include a female 
interlock 130d and another, opposing female interlock 
130d". The builder can insert an alignment member 140d 
into one or both of the female interlocks 130d, 130" to align 
and/or connect the female interlocks 130d, 130d" together. 
For instance, to align the structural wall modules 110c, 110d. 
the builder can insert the alignment member 140d into the 
female interlock 130d, such that the alignment member 
140d protrudes out of the female interlock 130d and can 
enter the female interlock 130d" when the builder presses 
together the structural wall modules 110c and 110d. 

The structural wall modules can include any suitable 
number of matching interlocks on any side thereof. In one 
example, the structural wall modules can have a single 
matching interlock pair. Such as the matching interlocks 
120a, which can align the structural wall modules 110a, 
110b. In additional or alternative implementations, multiple 
interlock pairs can align adjacent structural wall modules. 
For example, two matching interlocks 120b, 120c can align 
structural wall modules 110b, 110c. In particular, female 
interlocks 130b, 130c can accept corresponding male inter 
locks 140b, 140c, thereby positioning and orienting the 
structural wall module 110b with respect to the structural 
wall module 110C. 

It should be appreciated, however, that any side (i.e., left 
and right sides, top and bottom, and front and back) of any 
structural wall module may include any Suitable number and 
combination of male and/or female interlocks. For instance, 
the structural wall module 110b can have male interlock 
14.0a on a first side, and female interlocks 130b, 130c on a 
second side. Accordingly, a builder can fit the male inter 
locks 140a, 140b, 140c into the corresponding female inter 
locks 130a, 130b, 130c. to position and orient the structural 
wall module 110b with respect to the structural wall modules 
110a, 110c. 
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6 
In one or more implementations, the structural wall mod 

ules 110a, 110b, 110c, 110d also can have portions of the 
matching interlocks positioned on a bottom side, a top side, 
and/or one or more faces of the structural wall module 110. 
For instance, the matching interlocks can orient and position 
any of the structural wall modules 110a, 110b, 110c. 110d 
relative to a base (not shown). In one example, the structural 
wall modules can incorporate the male and/or female inter 
locks on the bottom sides thereof, and the base can incor 
porate corresponding female and/or male interlocks that 
couple with the male and/or female interlocks on the bottom 
sides of the structural wall modules, thereby aligning the 
structural wall modules relative to the base. 

In one implementation, the interlocking modular wall 
system 100 can include the matching interlocks between a 
face of one structural wall module and a side of another 
structural wall module. Hence, in Some instances, the match 
ing interlocks can facilitate angular alignment between 
adjacent structural wall modules (e.g., the installer can form 
a T or L configuration). For example, the builder can 
position and connect together the structural wall modules 
110c. 110d at a ninety-degree angle (i.e., in a T or L 
configuration). 
As mentioned above, the structural wall module 110c can 

include the male interlocks 140b, 140c on a first side and a 
female interlock 130d" on a front thereof. The builder can 
connect the structural wall module 110d to the front of the 
structural wall module 110c, aligning the structural wall 
modules 110c, 110d with matching interlocks 130d, 130d". 
Also, the first side of the structural wall module 110c can 
connect to the second side of the structural wall module 
110b. Accordingly, the matching interlocks can orient and 
position multiple structural wall modules, one with respect 
to another, in various combinations, which can include 
structural wall modules positioned in-line as well as struc 
tural wall modules positioned at various angles with respect 
to each other. Furthermore, including different interlocks on 
different sides of the structural wall modules can force the 
installer to position the structural wall module in a prede 
termine configuration relative to each other. 

In at least one implementation, the manufacturer can 
position the matching interlocks such that the builder can 
connect the structural wall modules one to another in a 
predetermined manner. More specifically, in order to couple 
the corresponding portions of the matching interlocks (e.g., 
the female and male interlocks) located on respective struc 
tural wall modules, the builder can position the structural 
wall modules only in a predetermined manner. In other 
words, particular arrangement or positioning and/or male 
female combinations of the interlocks on the structural wall 
modules can provide for predetermined positioning and 
orientation of adjacent structural wall modules aligned by 
Such matching interlocks. 

For instance, in the example illustrated in FIGS. 1A-1B, 
the structural wall module 110b includes a male interlock 
14.0a on a first side. As such, the installer may be forced to 
connect the right side of the structural wall module 110b to 
the structural wall module 110a, which includes a corre 
sponding female interlock 130a that can accept the male 
interlock 140a. Similarly, the structural wall module 110b 
can include the female interlocks 130b, 130c on a second 
side, which can force the installer to connect the second side 
of the structural wall module 110b to the structural wall 
module 110c that has corresponding male interlocks 140b, 
140C. 

Additionally or alternatively, the structural wall modules 
can have offset matching interlocks, such that the builder can 
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connect the matching interlocks 120 one to another only in 
a predetermined manner. As such, the builder may be forced 
to connect the structural wall modules in a predetermined 
orientation. For instance, adjacent structural wall modules 
may include two side matching interlocks positioned at 
different distances from top and bottom of the structural wall 
modules. Consequently, positioning one of Such structural 
wall modules upside-down (i.e., top side on the base) can 
position the matching interlocks out of alignment with each 
other, which can prevent connecting the structural wall 
modules together. 
The example in FIGS. 1A-1B shows that the distance 

from the top side of the structural wall module 110b to the 
female interlock 130b can be different than the distance from 
the bottom side of the structural wall module 110b to the 
female interlock 130c. Likewise, the structural wall module 
110c can have similar or the same positioning of the corre 
sponding male interlocks 140b, 140c from the top and 
bottom sides thereof. Thus, the builder can align and connect 
together the structural wall modules 110b, 110c, as shown in 
FIG. 1B. 

In addition, some implementations can include matching 
interlocks positioned at a distance from the front surface of 
the structural wall module that is different than the distance 
from back surface. In other words, the structural wall 
module can include matching interlocks offset from a cen 
terline of the structural wall module. Accordingly, if the 
builder positions one of adjacent structural wall modules in 
a flipped orientation, for instance, such that the top side of 
the flipped structural wall module faces downward, the 
corresponding portions of the matching interlocks on the 
adjacent structural wall modules may not align with and 
each other. Similarly, if rotated (e.g., 180°), such that the 
front face of one structural wall module is aligned with the 
back face of the adjacent structural wall module, the corre 
sponding portions of the matching interlocks may not align 
with and each other and may prevent the builder from 
making Such incorrect connection. 

Thus, the matching interlocks can force the builder to 
orient the structural wall modules in a predetermined ori 
entation. More specifically, the builder may have to align the 
corresponding portions of the matching interlocks on adja 
cent structural wall modules in order to connect together 
such structural wall modules. Notably, the structural wall 
modules can incorporate portions of the matching interlocks 
offset from various surfaces and/or sides thereof, such as to 
force the builder to orient the structural wall modules at a 
predetermined orientation. 

Moreover, the structural wall modules can incorporate 
portions of the matching interlocks that have different 
shapes and/or sizes. For instance, the structural wall module 
can incorporate portions of cylindrical matching interlocks 
on a first side thereof, and portions of rectangular matching 
interlocks on a second side thereof. Accordingly, the builder 
may have to position the structural wall module such that the 
portions of the cylindrical and rectangular matching inter 
locks align with the corresponding portions of the cylindri 
cal and rectangular matching interlocks. Therefore, the 
manufacturer or the architect can incorporate matching 
interlocks into two or more structural wall modules of the 
interlocking modular wall system 100, to ensure accurate 
positioning and orientation of the structural wall modules. 
Furthermore, such matching interlocks can ensure proper 
positioning of two structural wall modules of the interlock 
ing modular wall system 100 as well as any number of the 
structural wall modules, including all of the structural wall 
modules in the interlocking wall system. 
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8 
As described above, in at least one implementation, the 

matching interlocks can have two portions comprising the 
male and female interlocks. FIG. 2 illustrates an enlarged 
partial cross-sectional view of an exemplary matching inter 
lock 120. It should be appreciated that any of the matching 
interlocks 120a, 120b, 120c, 120d (FIGS. 1A-1B) and their 
respective materials, elements, or components may be simi 
lar to or the same as the matching interlock 120 and its 
materials, elements and components. 

In one or more implementations, the matching interlock 
120 includes a female interlock 130 and a male interlock 
140. The female interlock 130 may form a recess and a 
portion of a structural wall module 110e, which can receive 
the male interlock 140 that can protrude from a portion of a 
structural wall module 110?. Furthermore, the female inter 
lock 130 can have sufficient clearance to facilitate entry of 
the male interlock 140 as well as to locate the corresponding 
structural wall modules. For instance, female and male 
interlocks 130, 140 can include 0.020" per side clearance 
therebetween. 
As such, the female and male interlocks 130, 140 may 

have limited or no freedom of motion relative to each other 
in at least a two-dimensional plane. In other words, the 
female and male interlocks 130, 140 may connect together 
in a manner that the female and male interlocks 130, 140 
cannot move along at least two axes. Accordingly, the 
matching interlocks 120 can orient and position adjacent 
structural wall modules 110e, 110falong at least two axis 
(e.g., a first axis that may be perpendicular to front and back 
Surfaces of the structural wall modules and along a second 
axis that may be perpendicular to left and right sides of the 
structural wall modules). 

In light of this disclosure, those skilled in the art should 
appreciate that matching interlocks can have other configu 
rations. For instance, as mentioned above, the matching 
interlocks can comprise two female interlocks and a dowel 
therebetween. More specifically, a first structural wall mod 
ule can include a first female interlock recessed therein, and 
a second structural wall module can include a second female 
interlock recessed therein. The builder can insert the dowel 
into the first and the second female interlocks, thereby 
positioning and orienting the respective first and second 
structural wall modules. It should be noted that, the female 
interlocks and the corresponding dowels can have various 
shapes (e.g., the female interlocks can have rectangular 
shapes that can accommodate a rectangular dowel. Such as 
a piece of dimensional lumber, circular shapes that can 
accommodate a round or tubular dowel. Such as a pipe, and 
others). 

Furthermore, in one or more implementations, the match 
ing interlocks 120 also can couple or secure the structural 
wall modules together. For example, the female and male 
interlocks 130, 140 can have corresponding locking tapers. 
More specifically, the female and male interlocks 130, 140 
can incorporate an included angle 150. For instance, an 
included angle 150 can be 3. Accordingly, the female and 
male interlocks 130, 140 can couple and lock together on the 
locking taper, thereby securing the respective structural wall 
modules 110e, 110?. 

Additionally or alternatively, portions of the matching 
interlocks can have an interference fit one with another to 
secure the respective structural wall modules together. 
Moreover, the matching interlocks can incorporate various 
features that can allow portions of the matching interlocks 
located on adjacent structural wall modules to couple one to 
another, thereby securing the adjacent matching interlocks 
one to another. For instance, portions of the matching 
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interlocks can have Snap-fit features, that Snap together to 
secure the corresponding portion of the matching interlocks. 
A builder can employ any number of Suitable mechanisms 

to temporarily and/or permanently secure structural wall 
modules together. Moreover, in addition to or in lieu of 
connection features described above, the structural wall 
modules can have other features and/or elements that can 
secure one structural wall module to another. For example, 
the structural wall modules can include retention mecha 
nisms more fully described in U.S. Pat. No. 7,832,154, 
entitled "Position Retention Mechanism for Modular Wall 
Assembly,” and in U.S. Pat. No. 7.984,598, entitled “Posi 
tion Retention Mechanism for Modular Wall Assembly, the 
entire contents of which are incorporated herein by refer 
ence. The structural wall modules can include Such retention 
mechanisms in lieu of or in addition to matching interlocks. 

In at least one implementation, the structural wall mod 
ules can include prefabricated wall modules such as wall 
modules comprising SIP and/or ICF walls. The manufac 
turer can place window and/or door openings as well as 
other components in the structural wall modules at the 
factory. The manufacturer also can attach matching inter 
locks to the structural wall modules. 

In addition, the structural wall modules can include 
matching interlocks that interface with non-structural wall 
modules (e.g., divider walls inside the building envelope). 
Hence, the manufacturer also can include corresponding 
portions of the matching interlocks on the non-structural 
wall modules, which the manufacturer can provide at the 
build site. As such, the manufacturer can ensure that the 
builder properly positions and orients the non-structural wall 
modules relative to the structural wall modules as well as 
relative to one another. In any case, the manufacturer can use 
the matching interlocks to ensure that a worker cannot flip, 
rotate, or otherwise change the orientation and/or order of 
various wall modules. Thus, the matching interlocks can 
help ensure that a desired design is followed at the con 
struction site. 

In addition to ensuring proper orientation and order of 
structural and/or non-structural wall modules, the matching 
interlocks can also ensure that the wall modules are properly 
aligned. For example, the positioning of the matching inter 
locks can ensure that the outer Surfaces of adjacent wall 
modules are flush and aligned. This can reduce the need to 
patch or otherwise fix misalignment of wall modules using 
time consuming techniques. 

The matching interlocks also are optionally independent 
from any bridging components (such as a beam above and/or 
below) or additive assumptive methods (such as all panels 
held sequentially in place, assumed to be immovable 
because of the ending condition of the entire run) to struc 
turally connect adjacent panels. The forcing functions and 
specific matching interlocks can be specific to the building 
materials used for the building envelope. In other words, 
implementations can include structural wall modules that 
have matching interlocks that can facilitate alignment and/or 
positioning of other building elements connected to or 
interfacing with the building envelope. Such as cladding 
layers, utility lines, and the like. 
As illustrated in FIGS. 3-6B, in one or more implemen 

tations, the structural wall modules can incorporate one or 
more portions of a quick-connect cladding system to attach 
one or more cladding layers to the building envelope formed 
in the form of curtain walls. More specifically, FIG. 3 
illustrates a structural wall module 110g and interior and 
exterior cladding layers 160, 170 secured to the structural 
wall module 110g with respective quick-connect assemblies 
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10 
180a, 180b. Except as otherwise described herein, the struc 
tural wall module 110g and its materials, elements, or 
components can be similar to or the same as any of the 
structural wall modules 110a, 110b, 110c, 110d. 110e, 110f 
(FIGS. 1A-2) and their respective materials, elements, and 
components. In one implementation, the structural wall 
module 110g can include various brackets and/or connectors 
for connecting the cladding layers 160, 170. 

For instance, the structural wall module 110g can include 
wall-side connectors 230a, 230b secured thereto, as 
described in more detail below. Similarly, the cladding 
layers 160, 170 can include receivers or connectors, which 
can accept or couple to connectors secured to the structural 
wall module 110g. In one example, the cladding layers 160, 
170 include cladding-side connectors 240a, 240b, which can 
connect to the corresponding wall-side connectors 230a, 
23Ob. 

It should be appreciated that the wall-side connectors 
230a, 230b and the corresponding cladding-side connectors 
240a, 240b can have any number of suitable positions and 
orientations. FIG. 3 illustrates the wall-side and the clad 
ding-side connectors 230a, 230b, 240a, 240b oriented 
approximately horizontally. In additional or alternative 
implementations (and as described further below) the wall 
side connectors and corresponding cladding-side connectors 
can have vertical, angled or any number of orientations 
relative to the wall module and/or relative to a base or 
foundation. 

In one or more implementations, the wall-side connectors 
230 can include one or more connection features 250 that 
can couple with corresponding connection features 260, 
coupled to or incorporated into the cladding-side connectors 
240. The connection features 260, for instance, can include 
undercutting portions that can secure the connection features 
250. Furthermore, the connection features 250 and 260 can 
have interchangeable profiles. 

In addition, as mentioned above, the wall-side and the 
cladding-side connectors may be interchangeable. In one 
example, as shown in FIG. 3, wall-side connectors 230a may 
be male-type connectors, while the cladding-side connectors 
24.0a may be female-type connectors, which can accept a 
portion of the male-type wall-side connectors 230a. Alter 
natively, wall-side connectors 230b may be female-type 
connectors that can accept a portion of male-type cladding 
side connectors 240b. In any event, wall-side and cladding 
side connectors can connect and couple together to secure 
the cladding layers to the structural wall module. 

Moreover, the connection features 250 and/or 260 can 
have any number of Suitable configurations that can allow 
the wall-side and the cladding-side connectors 230a, 230b, 
240a, 240b to connect together and secure the cladding 
layers 160, 170 to the structural wall module 110g. For 
example, one of the connection features can have grooves, 
while another of the connection features can include spring 
loaded balls that can fit into Such grooves. Connection 
features also may include barbs and corresponding openings 
that can secure Such barbs. Furthermore, the connection 
features can have corresponding locking tapers, similar to 
the locking tapers described above in connection with the 
matching interlocks 120 (FIG. 3). 

In at least one implementation, a manufacturer can Supply 
modular walls at the factory with preinstalled wall-side 
connectors 230a, 230b. Then, at the building site, an installer 
can quickly and easily attach cladding layers 160, 170 to the 
wall-side connectors 230a, 230b. One will appreciate that by 
prefabricating the structural wall modules with wall-side 
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connectors, such as the wall-side connectors 230a, 230b, the 
time necessary for constructing the building at the site can 
be greatly reduced. 

In any event, the wall-side and cladding-side connectors 
230a, 230b, 240a, 240b can allow the builder to snap-in the 
cladding layers 160, 170 to the structural wall module. 
Accordingly, the builder can quickly and easily secure the 
cladding layers 160, 170 to the structural wall module 110g. 
Moreover, locations and orientations of the wall-side con 
nectors 230a, 230b and the cladding-side connectors 240a, 
240b can force the builder to position and orient the cladding 
layers 160, 170 at predetermined positions and orientations, 
which can minimize or eliminate installation mistakes. 
As described above, the cladding layer 160 can form an 

outer Surface of the building (e.g., stucco, brick, etc.), which 
can provide aesthetic properties as well as weatherproofing 
for the building. Similarly, the cladding layer 170 can form 
an interior curtain wall on the buildings walls (e.g., drywall, 
decorative tiles, etc.). Hence, by interconnecting structural 
wall modules and securing the exterior and interior cladding 
layers to the structural wall modules, the builder can quickly 
complete and finish the building envelope. 

Additional implementations can include structural wall 
modules and modular walls that can allow the builder the 
incorporate various utility and/or communication lines. For 
instance, the wall-side and cladding-side connectors 230a, 
230b, 240a, 240b can provide space between the structural 
wall module 110g and the cladding layers 160, 170. The 
space between the structural wall module 110g and the 
cladding layers 160 and/or 170 can accommodate the utility 
lines and systems. Examples of utility and communication 
lines include plumbing and sewer lines, HVAC ducts, elec 
trical power lines and outlets, data and other network lines, 
etc. 

Specifically, the builder can incorporate the utility and/or 
communication lines into the structural wall modules as well 
as into the modular inner walls, prior to and/or after securing 
respective cladding layers 160 and/or 170 to the structural 
wall module 110g. Furthermore, the builder can remove the 
cladding layers 160 and/or 170 or portions thereof from the 
structural wall module 110g to allow inspection of the utility 
and/or communication lines installed therein. Hence, the 
modular utility wall system can reduce the time and cost 
associated with installing utility and communication lines 
within the building. 

Moreover, the space can separate the interior and/or 
exterior cladding behavior from the modular walls or build 
ing envelope. In other words, space can at least partially 
isolate effects on the interior and/or exterior cladding layers 
by their respective environments from transmission to the 
structural wall module. For instance, the spaces can Sub 
stantially reduce Sound transmission, due to the separation 
of cladding layers from the surface of the structural wall 
module by the quick-connector assemblies and the mass of 
the cladding layers. 
As noted above, the quick-connector assemblies can vary 

from one implementation to the next. In some instances, a 
single wall-side and/or cladding-side connector can incor 
porate multiple connection features. For instance, FIG. 4 
illustrates a structural wall module 110h, which includes 
cladding-side connectors 240h', 240.h", each having a single 
connection feature. Except as otherwise described herein, 
the structural wall module 110h and its materials, elements, 
or components can be similar to or the same as any of the 
structural wall modules 110a, 110b, 110c, 110d, 110e, 110?. 
110g (FIGS. 1A-3) and their respective materials, elements, 
and components. 
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The cladding-side connectors 240h', 240h" can couple to 

a wall-side connector 230h. More specifically, the cladding 
side connectors 240.h", 240h" can include respective con 
necting features 260h, which can connect to connecting 
features 250h of the wall-side connector 230h. In other 
words, a single wall-side connector, such as the wall-side 
connector 230h, can connect to multiple cladding-side con 
nectors (e.g., two cladding-side connectors 240h', 240.h") 
and vice versa. Accordingly, the manufacturer can place any 
Suitable number of cladding-side connectors and/or wall 
side connectors, each of which can include any Suitable 
number of connecting features, which may vary from one 
implementation to another. 
As described above, one of the cladding-side or the 

wall-side connectors may be a female-type connector, while 
the other, corresponding connector may be a male-type 
connector. In some implementation, both cladding-side and 
wall-side connectors may be female-type connectors. For 
instance, FIG. 5 illustrates a structural wall module 110k and 
cladding layers 160k, 170k connected thereto. Except as 
otherwise described herein, the structural wall module 110k 
and its materials, elements, or components can be similar to 
or the same as any of the structural wall modules 110a, 110b, 
110c, 110d, 110e, 110?, 110g, 110h (FIGS. 1A-4) and their 
respective materials, elements, and components. 

In one implementation, the structural wall module 110k 
includes female-type wall-side connectors 230k coupled to 
female-type cladding-side connectors 240k. Particularly, an 
interconnector 270k can couple together the wall-side and 
the cladding-side connectors 230k, 240k. In one example, 
the interconnector 270k can include opposing male-type 
connection features 280k, which can connect to the wall-side 
and cladding-side connectors 230k, 240k, thereby coupling 
together the wall-side and cladding-side connectors 230k, 
240k. 

In some implementations, the interconnector 270k can 
have directly opposing connection features 280k. Accord 
ingly, the builder can align the wall-side and cladding-side 
connectors 230k, 240k directly opposite to one another. 
Alternatively, the connections features on one side of the 
interconnector 270k can be offset relative to the connection 
features on the opposite side thereof. As such, the intercon 
nector 270k can compensate for any misalignment between 
the cladding layer and the structural wall module as well as 
can offset the cladding layer relative to the structural wall 
module. 

Additionally, the cladding layers may connect together to 
form one or more curtains. Also, interconnected structural 
wall modules can form structural modular walls that can 
include curtains on one or both sides thereof. In one or more 
implementations, the structural wall modules may include 
SIP or ICF configured wall modules. FIGS. 6A-6B illustrate 
respective ICF configured and SIP configured structural wall 
modules 110m, 110n. Except as otherwise described herein, 
the structural wall modules 110m, 110m and their respective 
materials, elements, or components can be similar to or the 
same as any of the structural wall modules 110a, 110b, 110c, 
110d. 110e, 110?, 110g, 110h, 110k (FIGS. 1A-5) and their 
respective materials, elements, and components. 

For example, as shown in FIG. 6A, the ICF configured 
structural wall module 110m can include a structural inner 
layer 290m surrounded by insulating layers 300a, 300b. The 
structural inner layer 290m can include supporting webbing 
310 and/or reinforcement bars 320 encased in concrete 330. 
As described above, the wall-side connectors can connect to 
the structural wall module in any number of suitable loca 
tions and configurations. 
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In one example, wall-side connectors 230m', 230m" can 
couple to or can be incorporated into the Supporting webbing 
310 and/or the reinforcement bars 320 of the ICF configured 
structural wall module 110m. For example, the supporting 
webbing 310 can comprise thermoplastic material. Such as 
polypropylene, which the manufacturer can mold over the 
wall-side connectors 230m', 230m". In one implementation, 
a portion of the wall-side connectors 230m', 230m" can enter 
the structural inner layer 290m, such that, for instance, the 
concrete 330 can encase at least a portion of the wall-side 
connectors 230m', 230m". 
The wall-side connectors 230m', 230m" can comprise 

material that can be the same as or different from the 
material of the supporting webbing 310. It should be noted 
that the Supporting webbing 310 also can comprise metal, 
Such as steel or aluminum. Thus, the manufacturer can 
incorporate the wall-side connectors 230m", 230m" into the 
support webbing 310 and/or into the reinforcement bars 320, 
which can comprise the same material (e.g., Steel, alumi 
num, etc.). In any event, the wall-side connectors 230m', 
230m" can attach to the structural wall module 110m in any 
number of Suitable configurations, positions, and orienta 
tions (e.g., vertical, horizontal, etc.), which can vary from 
one implementation to another. 

FIG. 6B illustrates the SIP configured structural wall 
module 110m, which can have outer supporting layers 340a, 
340b and an inner insulating layer 350. Additionally, in one 
or more implementations, the structural wall module 110n 
can include wall-side connectors 230n. Moreover, the wall 
side connectors 230m may attach to the structural wall 
module 110n in any number of suitable configurations, 
positions, and orientations (e.g., vertical, horizontal, etc.), 
which can vary from one implementation to another. 

In one or more implementations, the manufacturer can 
secure the wall-side connectors 230m on and/or to the outer 
supporting layers 34.0a and/or 340b of the structural wall 
module 110n. For instance, the manufacturer can secure the 
wall-side connectors 230n to an outer surface of one or more 
of the outer supporting layers 340a, 340b. Additionally or 
alternatively, the manufacturer can secure wall-side connec 
tors 230m on the inner surfaces of one or more outer 
supporting layers 340a, 340b (i.e., surfaces facing the inner 
insulating layer 350). Thus, for example, the connection 
features of the wall-side connectors 230m can protrude 
through the supporting layers 34.0a and/or 340b. 

In addition, the building can include one or more modular 
inner walls, as more fully described in U.S. Pat. No. 8,024, 
901, entitled “Integrated Reconfigurable Wall System, the 
entire content of which is incorporated herein by this refer 
ence. Accordingly, the builder can incorporate the desired 
utility and/or communication lines within the modular inner 
walls of the building, and can avoid incorporating Such 
utility and/or configuration lines within the building enve 
lope. 

For instance, the builder can complete installation of the 
utility and communication lines within the structural wall 
modules and modular walls and/or within the modular inner 
walls of the building and can leave one or more of covertiles 
unattached to the modular inner wall. Hence, the utility and 
communication lines can remain partially exposed. Accord 
ingly, the builder can allow access to the installed utility and 
communication lines for inspection and modifications. Thus, 
the builder can complete installation of the utility and 
communication lines on a preset schedule and may not need 
to work according to a schedule setup by inspectors. 

Having the utilities within the interior modular walls can 
eliminate the need for dealing with utilities in the exterior 
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walls, increasing the speed of construction and eliminating 
the challenges/time/errors related to such. In addition, the 
use of modular electrical componentry within modular walls 
(easily accessible through removable cladding tiles) simpli 
fies the electrical installation and speeds up the electrical 
installation. Work can be completed irrespective of electrical 
inspection schedules, as tiles can simply be left off one side 
of the wall for inspection, or even removed when required 
for such. Other utilities such as HVAC or plumbing can also 
be run modularly through the internal walls. 
The present invention may be embodied in other specific 

forms without departing from its spirit or essential charac 
teristics. The described embodiments are to be considered in 
all respects only as illustrative and not restrictive. The scope 
of the invention is, therefore, indicated by the appended 
claims rather than by the foregoing description. All changes 
that come within the meaning and range of equivalency of 
the claims are to be embraced within their scope. 
We claim: 
1. An interlocking modular wall system for constructing 

at least a portion of a building, the interlocking modular wall 
system comprising: 

a first structural wall module including a first interlock 
positioned at an offset from one or more of a vertical 
centerline or a horizontal centerline of the first struc 
tural wall module, wherein: 

a first cladding portion attached to a first side of the first 
structural wall module comprises an external Surface of 
a building, wherein the first cladding portion is attached 
to the first side of the first structural wall via a double 
sided interconnector having first and second directly 
opposing connecting features, the first directly oppos 
ing connecting feature connecting to an interior Surface 
of the building and the second directly opposing con 
necting feature connecting to an interior Surface of the 
first cladding portion, and 

a second cladding portion attached to a second side of the 
first structural wall module comprises an internal Sur 
face of the building; and 

a second structural wall module including a second inter 
lock positioned at an offset from one or more of a 
vertical centerline or a horizontal centerline of the 
second structural wall module, wherein: 

the first interlock is connectable with the second interlock; 
when connected together, the first and second interlocks 

orient and position the first structural wall module 
relative to the second structural wall module in a 
specified position; 

the first and second interlocks are positioned at different 
offset distances from a top and bottom of the structural 
wall modules, such that alternate orientations of the 
first and second structural wall modules are prevented; 

a third cladding portion attached to a first side of the 
second structural wall module comprises another exter 
nal Surface of the building, and 

a fourth cladding portion attached to a second side of the 
second structural wall module comprises another inter 
nal surface of the building. 

2. The interlocking modular wall system as recited in 
claim 1, wherein: 

one or more of the first structural wall module and the 
second structural wall module includes one or more 
openings sized and configured for a door or a window; 
and 

when connected together, the first and second interlocks 
orient and position the one or more openings at prede 
termined positions and orientations. 
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3. The interlocking modular wall system as recited in 
claim 1, further comprising: 

a third structural wall module including a third interlock 
positioned at an offset from one or more of a vertical 
centerline or a horizontal centerline of the third struc 
tural wall module, wherein the first structural wall 
module includes a fourth interlock positioned at an 
offset from one or more of the vertical centerline or the 
horizontal centerline of the first structural wall module, 
the fourth interlock being connectable with the third 
interlock and having a different offset from one or more 
of the vertical centerline or the horizontal centerline 
than the first interlock. 

4. The interlocking modular wall system as recited in 
claim 1, wherein the first interlock is a female interlock and 
the second interlock is a male interlock sized and configured 
to at least partially enter the female interlock. 

5. The interlocking modular wall system as recited in 
claim 4, wherein the male interlock and the female interlock 
have corresponding Snap-fit connections. 

6. The interlocking modular wall system as recited in 
claim 1, wherein the first interlock is a female interlock and 
the second interlock is a female interlock, and the interlock 
ing wall system includes a dowel sized and configured to fit 
within the first and second interlocks. 

7. The interlocking modular wall system as recited in 
claim 1, wherein one or more of the first and second 
structural wall modules comprise a SIP configured wall 
module. 

8. An interlocking modular wall system for constructing 
a building, the interlocking modular wall system compris 
ing: 

a first structural wall module including one or more first 
interlocking features and one or more first wall-side 
connectors, wherein: 

a first side of the first structural wall module comprises an 
exterior surface of the building to which a first cladding 
is attachable, wherein the first cladding is attached to 
the first side of the first structural wall via a double 
sided interconnector having first and second directly 
opposing connecting features, the first directly oppos 
ing connecting feature connecting to an interior Surface 
of the building and the second directly opposing con 
necting feature connecting to an interior Surface of the 
first cladding, and 

a second side of the first structural wall module comprises 
an interior surface of the building to which a second 
cladding is attachable; a second structural wall module 
including one or more second interlocking features and 
one or more second wall-side connectors, the one or 
more second interlocking features being connectable to 
the one or more first interlocking features, the first and 
second interlocking features being configured to orient 
and position the first structural wall module relative to 
the second structural wall module in a specified posi 
tion, the first and second interlocking features being 
positioned at different offset distances from a top and 
bottom of the structural wall modules, such that alter 
nate orientations of the first and second structural wall 
modules are prevented, wherein the first structural wall 
module is separate from the second structural wall 
module; and 

one or more cladding layers including cladding-side con 
nectors secured thereto or integrated therewith, 
wherein: 
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the cladding-side connectors are connectable to one or 

more of the one or more first wall-side connectors and 
the one or more second wall side connectors. 

9. The interlocking modular wall system as recited in 
claim 8, wherein a first cladding layer of the one or more 
cladding layers is connected to an exterior side of one or 
more of the first structural wall module and the second 
structural wall module. 

10. The interlocking modular wall system as recited in 
claim 8, wherein the cladding-side connectors and the one or 
more first and second wall-side connectors form a space 
between the cladding layer and the first and second struc 
tural wall modules. 

11. The interlocking modular wall system as recited in 
claim 10, further comprising one or more utility lines or 
communication lines located in the space between the clad 
ding layer and one or more of the first and second structural 
wall modules. 

12. An interlocking modular wall system for constructing 
at least a portion of a building, the interlocking modular wall 
system comprising: 

a first structural wall module including a first interlock 
positioned at an offset from one or more of a vertical 
centerline or a horizontal centerline of the first struc 
tural wall module, wherein: 
a first cladding portion attached to a first side of the first 

structural wall module comprises an external Surface 
of a building, wherein the first cladding portion is 
attached to the first side of the first structural wall via 
a double-sided interconnector having first and sec 
ond directly opposing connecting features, the first 
directly opposing connecting feature connecting to 
an interior Surface of the building and the second 
directly opposing connecting feature connecting to 
an interior Surface of the first cladding portion, and 

a second cladding portion attached to a second side of 
the first structural wall module comprises an internal 
surface of the building: 

a second structural wall module including a second inter 
lock positioned at an offset from one or more of a 
vertical centerline or a horizontal centerline of the 
second structural wall module, wherein: 
the first interlock is connectable with the second inter 

lock; 
when connected together, the first and second inter 

locks orient and position the first structural wall 
module relative to the second structural wall module 
in a specified position; 

the first and second interlocks are positioned at differ 
ent offset distances from a top and bottom of the 
structural wall modules, such that alternate orienta 
tions of the first and second structural wall modules 
are prevented; 

a third cladding portion attached to a first side of the 
second structural wall module comprises another 
external Surface of the building, and 

a fourth cladding portion attached to a second side of 
the second structural wall module comprises another 
internal surface of the building; and 

a third structural wall module including a third inter 
lock positioned at an offset from one or more of a 
vertical centerline or a horizontal centerline of the 
third structural wall module, wherein the first struc 
tural wall module includes a fourth interlock posi 
tioned at an offset from one or more of the vertical 
centerline or the horizontal centerline of the first 
structural wall module, the fourth interlock being 
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connectable with the third interlock and having a 
different offset from one or more of the vertical 
centerline or the horizontal centerline than the first 
interlock. 

13. The interlocking modular wall system as recited in 
claim 12, wherein: 

one or more of the first structural wall module, the second 
structural wall module and the third structural wall 
module includes one or more openings sized and con 
figured for a door or a window; and 

when connected together, the first, second and third 
interlocks orient and position the one or more openings 
at predetermined positions and orientations. 

14. The interlocking modular wall system as recited in 
claim 12, wherein the first interlock is a female interlock and 
the second interlock is a male interlock sized and configured 
to at least partially enter the female interlock. 

15. The interlocking modular wall system as recited in 
claim 14, wherein the male interlock and the female inter 
lock have corresponding Snap-fit connections. 

16. The interlocking modular wall system as recited in 
claim 12, wherein the first interlock is a female interlock and 
the second interlock is a female interlock, and the interlock 
ing wall system includes a dowel sized and configured to fit 
within the first and second interlocks. 
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17. The interlocking modular wall system as recited in 

claim 12, wherein one or more of the first and second 
structural wall modules comprise a SIP configured wall 
module. 

18. The interlocking modular wall system as recited in 
claim 12, further comprising one or more cladding layers, 
wherein a first cladding layer of the one or more cladding 
layers is connected to an exterior side of one or more of the 
first structural wall module, the second structural wall mod 
ule or the third structural wall module. 

19. The interlocking modular wall system as recited in 
claim 18, wherein the one or more cladding layers include 
cladding-side connectors secured thereto or integrated there 
with, the cladding-side connectors and one or more first and 
second wall-side connectors forming a space between the 
cladding layer and the first, second or third structural wall 
modules. 

20. The interlocking modular wall system as recited in 
claim 19, further comprising one or more utility lines or 
communication lines located in the space between the clad 
ding layer and one or more of the first, second or third 
structural wall modules. 
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