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(57) ABSTRACT 

Systems and methods providing a modular building that is 
self-contained Within a standard shipping container, Wherein 
the pre-fabricated panel Wall components are easily 
assembled to form a predetermined structure using a cam 
based component connector. system that provides for mating, 
dual-track alignment and locking of the modular panels With 
each other along their adjoining seams 
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In a time of disaster... 

- where do you find an ardiireu? 

I Whom do yau ?nd a skillod bu?d‘r'ng Cm'w? 

- when: do you ?nd building supplies? 

‘ where do you find me tlme? 

With lhn GUARDIAN RESPOAlDER Building 
System. you don't have to! 

urn: Strutuucs' 3128.003 so. f1. maul huildinu utiind 
mt-nnallld on lgmde \‘éng In! van dri .Hn by 
a ?ve-mm, must!) an-Erigli?t speaking new in abcut 
tun up. n wasthelr 4m: time Lill‘? our 50M. 5mm 
sl'v?wn mil’: L010»; Run lil: ms!!! in a tingle. that 

Rapidly Erected Structural Panels On Demand 
for Emergency Responders 

The GUARDIAN RESVONDER Building System is a rapidly-“playable building 
system for erecting shtltcrs, homes. srhuuls or any ether type cfqiliul facility. 
Incredibly strong and structurally sound, these pre‘engineered panels can be 
quickly joined to farm anything from a simple shelter to a multistcny building 
with only a small and relatively unskilled workforce. 

KEY FEATURES: 

- Rapidly Deployable: EmJre bullding kits, lncludlng wlndows, doors, cabinets, 
interim wall systems. roof beams and a tool kit for erection can be delivered 
and stared inde?nitely in a mug: ml’lh‘li?tl to be quickly trampurled to areas 
of need on demand. 

Qw?ly Construction: Our panel; am made from twu layers of slrudulal 
mateilal separated by supelinsulatlng pclyurethal-se foam (ore. The supetlor 
insulation provides R values from 26 to #0, depending upon panel thidrness. 
A widc variety oi cztql'ior siding malarial: tan be used auzording to customer 
desires or environmental conditions. Panels quickly align and lock together 
via a (am-lamb and rail assembly- no clumsy splines or crumbly polystyrene 
foam. Panels are 4‘ wfida for new of handling and purtahiliw. No farmaldsr 
mine is used in the insulation or bonding materials. 

0 Easy Assembly/Erection: Diagrammaliz assembly instructions with numbered 
mmpcnents. allnw [or internatlanal assembly. No spedal training '5 needed. 
using exlstlng foundations (eltaher newly built or redaimed from demolished 
building), RESPONDER building:- may be ?nished as permanent structulm 

‘smash um; Ouallty hazing “to. reaunlbl: laihliml 
um un hr armed in l mmnoldm lnnend at mmlu. gwde siding pra?id 

to sl- puuts. il toot 
less than two Gay: to 
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METHODS & SYSTEMS FOR MODULAR 
BUILDINGS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] The present invention claims priority from US. pro 
visional patent application 61/063,191 ?led Feb 2, 2008, 
which is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates generally to modular 
building systems and methods, and more particularly, to 
modular building systems and methods for containeriZed 
shipment thereof. 
[0004] 2. Description of the PriorArt 
[0005] Modular buildings and components used in making 
them are known in the art. By way of example, prefabricated 
housing components, including wall panels are known. How 
ever, energy losses most commonly occur in the seam or joint 
regions of structures, including prefabricated buildings and 
modular structural components. Additionally, while prefab 
ricated panels and other components are known in the art, 
they are not packaged or provided for quick and easy assem 
bly to form a predetermined completed structure that also 
provides for an energy ef?cient structure that is also stable 
and reliable, i.e., able to withstand the natural elements 
including storm conditions. 
[0006] One example of commercially available modular 
building components is found at http://aguentium.com/hous 
ing.htm. 
[0007] None of the prior art addresses the longstanding 
need for stable, energy e?icient modular building structures, 
including kits for installing same, in particular having struc 
turally locked wall panel components that are aligned with a 
mating double rail track edge system. Thus there remains a 
need for energy e?icient and stable modular building systems 
and methods for installing them, including providing contain 
eriZed packaging to facilitate shipment, assembly and instal 
lation of the building. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides modular building 
systems and methods for shipment and installation of them. 
[0009] One aspect of the present invention is to provide 
systems and methods for a modular building that is self 
contained within a standard shipping container, wherein the 
pre-fabricated panel wall components are easily assembled to 
form a predetermined structure using a cam-based compo 
nent connector system that provides for mating, dual-track 
alignment and locking of the modular panels with each other 
along their adjoining seams. Another aspect of the present 
invention is to provide a modular building system for a por 
table, storable complete building kit wherein the kit is com 
pletely optimally provided within a standard shipping con 
tainer. Still another aspect of the present invention is to 
provide a modular building system with prefabricated com 
posite wall panels that include conduits provided within the 
panels. Methods for installation of the modular building sys 
tem are also considered aspects of the present invention. 
These and other aspects of the present invention will become 
apparent to those skilled in the art after a reading of the 
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following description of the preferred embodiment when 
considered with the drawings, as they support the claimed 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIGS. 1-8 illustrate various views of the invention. 
[0011] FIG. 1 shows a perspective view of a container for 
housing the modular building system according to one 
embodiment of the present invention. 
[0012] FIG. 2 illustrates a perspective view of stacked con 
tents of the kit for modular building structures of the present 
invention, con?gured to ?t within the container shown in FIG. 
1. 
[0013] FIG. 3 shows a loaded container of FIG. 1 with the 
components of FIG. 2. 
[0014] FIG. 4 illustrates a perspective view of a partially 
assembled modular building structure. 
[0015] FIG. 5 shows a perspective view of a completed 
modular building from the partially completed illustration of 
FIG. 4. 
[0016] FIG. 6 illustrates several related views; in FIG. 6A a 
top view of two edges of modular wall panels having mating 
double railing for alignment and locking mechanism; FIG. 6B 
illustrates an end perspective view illustrating the parallel 
spaced apart double track or railing system; FIG. 6C illus 
trates a side view and cut-away of joined panel edges with the 
interlocking cam-based locking mechanism. While the inter 
locking cam mechanism is desirable for providing additional 
securement at the joints between two panels, it is not a 
requirement for some level of stability. 
[0017] FIG. 7 illustrates a top view of a corner wall panel 
modular component with seamless corner. 
[0018] FIG. 8 illustrates several perspective views of the 
modular building components in various stages of installa 
tion. 

DETAILED DESCRIPTION 

[0019] In the following description, like reference charac 
ters designate like or corresponding parts throughout the sev 
eral views. Also in the following description, it is to be under 
stood that such terms as “forward,” “rearward,” “front,” 
“back,” “right,” “left,” “upwardly,” “downwardly,” and the 
like are words of convenience and are not to be construed as 
limiting terms. 
[0020] The present invention provides systems and meth 
ods for a modular building that is self-contained within a 
standard shipping container, wherein the pre-fabricated panel 
wall components are easily assembled to form a predeter 
mined structure using a cam-based component connector sys 
tem. Another aspect of the present invention is to provide a 
modular building system for a portable, storable complete 
building kit wherein the kit is completely optimally provided 
within a standard shipping container. The present invention 
also provides a modular building system with prefabricated 
composite wall panels that include conduits provided within 
the panels; these conduits may optionally be pre-wired. Meth 
ods for installation of the modular building system include the 
steps of providing a prefabricated modular building kit hav 
ing all components and instructions for assembly optimally 
disposed within a standard shipping container for portability 
and storage; removing the kit from the shipping container; 
assembling the modular housing by arranging and connecting 
the composite wall panels, which may include conduits for 
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electrical and/or plumbing disposed Within the interior sec 
tion of the composite Wall panels, including input/output 
openings for Wiring, etc. 
[0021] Referring noW to the drawings in general, the illus 
trations are for the purpose of describing a preferred embodi 
ment of the invention and are not intended to limit the inven 
tion thereto. As best seen in the ?gures, especially FIGS. 1-6, 
an illustration of a container for housing a modular building 
kit is shoWn; in FIGS. 7-8, a modular building materials are 
shoWn including interlocking pre-engineered and pre-insu 
lated panels that are constructed and con?gured to be quickly 
attached together by juxtapositioning their respective edges 
to form the Walls, roof, or ?oor of a structure. 

[0022] FIG. 1 shoWs a perspective vieW of a container 10 
for housing the modular building system according to one 
embodiment of the present invention. FIG. 2 illustrates a 
perspective vieW of stacked contents of the kit for modular 
building structures of the present invention, con?gured to ?t 
Within the container shoWn in FIG. 1; the contents of this 
illustration include fumiture 1001, panel splines 1010, bed 
ding & food prep supplies 1030, WindoWs & doors 1040, 
exterior ?ashing material 1020, kitchen core module 1050, 
tools & fasteners 1060, bath core module 1070, poWer gen 
erator 1080, environmental equipment 1090, plumbing & 
electrical equipment 1100, additional supplies 1120, Wall 
panels 1128, gable end panels 1130, roof panels 1140, and 
roof panel support beams 1150. FIG. 3 shoWs a loaded con 
tainer 12 of FIG. 1 With the components of FIG. 2. FIG. 4 
illustrates a perspective vieW of a partially assembled modu 
lar building structure 1180, including door component 28, 
Wall panel edges 20, 22, Wall panel face side 16, and back side 
18, Wall panel (generally referenced 14), joined edges or seam 
24, roof panel 26. FIG. 5 shoWs a perspective vieW of a 
completed modular building from the partially completed 
illustration of FIG. 4 including a WindoW unit 30. FIG. 6 
illustrates several related vieWs; in FIG. 6A a top vieW of tWo 
edges of modular Wall panels having mating double railing 32 
for alignment and locking mechanism 34 ; FIG. 6B illustrates 
an end perspective vieW illustrating the parallel spaced apart 
double track or railing system 33; FIG. 6C illustrates a side 
vieW and cut-aWay of joined panel edges With the interlocking 
cam-based locking mechanism (cam 36, locking arm 38, 
seam 40). FIG. 7 illustrates a top vieW of a comer Wall panel 
modular component With seamless comer 42 With insulation 
19 a face side 16 and back side 18 of the Wall panel, and 
double rail mating alignment components 32, 33. FIG. 8 
illustrates several perspective vieWs of the modular building 
components in various stages of installation. 
[0023] The structure siZe is predetermined before packag 
ing, but ranges in siZe from small to very large buildings, by 
Way of example and not limitation, such as an emergency 
shelter, a home or a command shelter or ol?ce. The siZe of the 
panels generally requires only tWo or three persons to manu 
ally maneuver the panels for complete structure erection. The 
material of both the interior and the exterior siding of the 
panels is selected based upon the needs of the customer and 
the environment, but in any case the panels are both insulated 
and portable. Preferably, the panels are super-insulated and 
portable to alloW the builder to get under roof and into a 
comfortable space in a very short period of time. 

[0024] In one embodiment of the present invention, items 
such as electrical junction boxes, conduit or radiant heating 
coils are preferably molded inside of the panels, constructed 
and con?gured in such a Way on site as to add additional value 
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to the structure. Bene?cially, the structure is assembled 
quickly and may be pre-?tted With conduit (as delivered to the 
site in the self-contained kit, preferably in a shipping con 
tainer), to alloW for quick installation of a fully-equipped 
building, including electrical functionality. Doors and Win 
doWs are also preferably delivered With and included in the 
building kit. Preferably, openings for the WindoWs and doors 
are pre-framed in the panels in a manner that alloWs for rapid 
WindoW and door installation on site, Without additional time 
or materials required for framing and installation. Roof beam 
pockets are also preferably pre-set in the top of panels to 
facilitate the placement of rafter or ridge beams to alloW for 
the support of the insulated roof panels. 
[0025] In a preferred embodiment, the entire system is 
packed as a complete kit Within a cargo container or standard 
shipping container as illustrated in FIG. 1. This optimiZed 
packaging for using the container facilitates the delivery and 
storage of multiple containers in a central location until such 
time as needed for rapid erection of a structure, for example in 
the case of an unexpected natural disaster. This building kit 
also preferably includes a complete tool kit to facilitate com 
plete assembly of the structure; the building kit may also 
include items such as an electric generator, limited fuel for the 
generator, a reneWable poWer source such as solar panels or 
Wind turbines, Water and basic non-perishable foodstuffs, 
thereby providing for a complete emergency shelter that can 
be occupied and used immediately upon delivery and instal 
lation, Without requiring any separate tools, supplies, or 
equipment to be a fully-functioning facility or shelter. The 
container may also include cabinets, sinks, toilets, shoWers 
and even furniture for installation Within the modular build 
ing to provide for immediate and also possibly long-term 
occupancy in the shelter. The cargo container could then be 
used as a secondary structure for storage if left on the site. 

[0026] Advantageously, the panels of the present invention 
are the mo st advanced structurally insulated building panel on 
the market today. For corner panels they may be provided all 
?at panels so that they Will stack tighter. The present invention 
provides a modular building system for creating an energy 
el?cient structure including: a multiplicity of pre-fabricated 
panel Wall components and roof components, each having a 
face side and a back side and four edges including a pair of 
spaced-apart parallel tracks that run the length of at least tWo 
opposite edges for aligning the edges together to form a seam, 
Wherein the components further include locking components 
for securedly attaching the components together along the 
seams. 

[0027] Also, methods for providing a modular building 
structure including the steps of: providing a containeriZed kit 
Wherein the kit is siZed and con?gured to be enclosed by a 
housing and includes thereWithin a modular building system 
further comprising a predetermined number of modular Wall 
components, a roof system, and at least one door; providing 
instructions for assembling the modular building system for 
forming a complete building unit, including aligning the 
modular Wall components along their opposite edges via a 
double mating spaced apart rail that extends along the length 
of the Wall to provide an energy el?cient seam When Wall 
components are joined. 
[0028] One application for the present invention includes a 
structure or building for a command or support center after an 
emergency to be erected on a ?at surface. Other applications 
include but are not limited to medical center, school or resi 
dential structures. 



US 2009/0223144 A1 

[0029] In preferred embodiments of the kits for modular 
buildings, preferably included With the modular panel com 
ponents for assembling to form a basic structure are the fol 
lowing: 
[0030] Panels in a pre-con?gured kit including WindoW 
panels, door panels, corner panels, beam pocket panels and 
WindoW(s) pre-set into at least one panel; at least one door 
frame ?tted to alloW ?nal site placement quickly and easily; at 
least one ventilation fan pre-installed in panel; and Wherein 
the panels have at least some ?nishing on the face side that 
Would be externally or outWardly facing upon assembly and 
installation for the building structure, by Way of example and 
not limitation the face side ?nish includes a pre-?nished 
exterior siding such as commercially offered by Hardi Panel 
or LP SmartSide; a plurality of structural members for sup 
porting roof structure including a modular box beam With 
joints secured by pins; at least one composite sill plate and 
secondary base plate With ?ashing for foundation; tools 
required for structure assembly including panel cam-locks, 
sealant foam, foam applicators, etc.; instructions, plans, and 
?gures illustrating assembly in at least one language or even 
multiple language(s) as required, preferably including ?gures 
shoWing step-Wise assembly and installation, as Well as an 
indication or listing of all the parts and components Within the 
kit and hoW they relate to each other; rigid ?ashing for the top 
roof ridge (at the junction of the tWo different panel slopes), 
roof lining material, ?nished roo?ng material, modular elec 
trical baseboard outlet kit; communications system or equip 
ment (such as by Way of example and not limitation, a com 
munication system for satellite-based telecommunication of 
voice and/or data); scaffolding if Wall panels Were greater 
than about 8 ft. in height; Universal PoWer Supplies & ?lter 
(UPS) for sensitive electronic equipment; solar panels (PV or 
solar-thermal) for attachment or integration With select pan 
els, preferably roof panels; FRP laminated panel interior (like 
for medical or school application); at least one bathroom 
module including sink and toilet, and preferably a shoWer 
unit. 

[0031] Additionally, it is preferred to have equipment and/ 
or appliances included With the kit to provide a fully func 
tioning building structure With energy, heat and/or cooling, 
testing equipment, refrigeration, cleaning equipment, por 
table beds and/ or bedding (in particular in the case of a medi 
cal structure application), at least one generator With fuel 
storage tanks safe for long term storage (LP, LNG, etc.), a 
potable Water supply or container therefor (such as for about 
250 gal of Water), meals ready to eat (MRE) Wherein the 
quantity depends upon user speci?cation, cooking equip 
ment, such as portable camping-type ovens; matches or other 
?ame source, a ladder, solar oven or solar-poWered cooking or 
heating equipment; Water puri?cation system forpoint-of-use 
Water treatment; Water collection system (including but not 
limited to rain collection), portable battery-powered and/or 
rechargeable lighting, computers and electronic equipment, 
etc. 

[0032] Other optional supplemental items for inclusion in 
the kit may selectively include the folloWing: basic modular 
furniture (tables, chairs, ?ling cabinets, locked storage cabi 
nets, etc.), First Aid Kits; portable transportation for personal 
use, such as all-terrain vehicles, motoriZed or manual, or 
bicycles (mountain bikes); surveillance equipment. 
[0033] Optional Extras may further include: additional 
consumable supplies, including but not limited to food, Water, 
medical supplies, batteries, Water ?lters or point-of-use puri 
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?cation equipment; medication or ?rst aid supplies; bedding 
and clothing; protective gear speci?c to predetermined loca 
tion, by Way of example and not limitation, gas masks, imper 
meable gloves, hat, clothing, to protect from contamination or 
toxic agents; rope, chainsaWs, other tools. 
[0034] Also, supplemental or speci?c poWer supply alter 
natives may be provided, including by Way of example and 
not limitation, a Wind poWer generator, Water poWer genera 
tor, solar poWer generating equipment, etc. 
[0035] One application of the kits for modular buildings 
according to the present invention is to provide emergency 
shelter kits that Would be deliverable to a site or location in 
advance of or folloWing an emergency situation, such as 
Weather catastrophe, illness outbreak, or may also be pro 
vided in advance of construction of larger buildings. While 
the present invention modular buildings formed from the kits 
and components described herein are suitable for long-term 
use, they may also be used for temporary buildings or for 
limited time speci?c use buildings. As such, the containers 
housing the kits for modular buildings preferably are rated 
and/or have a “storage life” Where some items like tool bat 
teries, MREs, Water, and other items having some predeter 
mined shelf life, Would have to be replenished after a prede 
termined time, by Way of example about 5 years. 
Replenishment kits may optionally be packaged for inclusion 
Within the kit or separately and independently ordered peri 
odically based on the number of containers originally ordered 
and not yet used. 
[0036] Certain modi?cations and improvements Will occur 
to those skilled in the art upon a reading of the foregoing 
description. The above mentioned examples are provided to 
serve the purpose of clarifying the aspects of the invention 
and it Will be apparent to one skilled in the art that they do not 
serve to limit the scope of the invention. All modi?cations and 
improvements have been deleted herein for the sake of con 
ciseness and readability but are properly Within the scope of 
the present invention. 

What is claimed is: 
1. A modular building system for creating an energy-e?i 

cient structure comprising: a multiplicity of pre-fabricated 
panel Wall components and roof components, each having a 
face side and a back side and four edges including a pair of 
spaced-apart parallel tracks that run the length of at least tWo 
opposite edges for aligning the edges together to form a seam, 
Wherein the components further include locking components 
for securedly attaching the components together along the 
seams. 

2. The system of claim 1, Wherein the seams are vertical. 
3. The system of claim 1, Wherein the locking components 

are embedded mechanical locking components. 
4. The system of claim 1, Wherein the mechanical locking 

components include mating, dual-track alignment seams and 
a cam-based connector that extends betWeen a ?rst position 
and a second position, Wherein the at least tWo edges are ?rst 
aligned by the mating, dual-track alignment seams When the 
cam-based connector is in the ?rst position (unlocked) and 
then the connector is moved to the second position to lock the 
Wall components together, thereby providing an energy e?i 
cient seam Where the components are connected, aligned, and 
locked together. 

5. The system of claim 1, Wherein the Wall components are 
attachable by aligning the tracks from tWo Wall components 
With each other and locking them together mechanically. 
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6. The system of claim 1, wherein the multiplicity of com 
ponents are assembled at mating edges that provide for 
aligned and locked seams. 

7. The system of claim 1, further including special Wall 
components that are shaped to provide comers for a rectan 
gular structure, Wherein corners have no seam or joint. 

8. The system of claim 1, Wherein the modular Wall panel 
components include insulation betWeen the face side and the 
back side. 

9. The system of claim 1, Wherein the modular Wall panel 
components have an energy e?iciency rating for energy star 
ratings. 

10. The system of claim 1, Wherein the system further 
includes optional components selected from the group con 
sisting of at least one WindoW, electrical conduit, electrical 
Wiring, sWitches, outlets, lighting ?xtures, plumbing, plumb 
ing elements, and combinations thereof. 

11. The system of claim 1, further including appliances or 
equipment that are operable after installation in the building 
after the components have been assembled together to form 
the building. 

12. A method for providing a modular building structure 
comprising the steps of: providing a containeriZed kit 
Wherein the kit is siZed and con?gured to be enclosed by a 
housing and includes thereWithin a modular building system 
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further comprising a predetermined number of modular Wall 
components, a roof system, and at least one door; providing 
instructions for assembling the modular building system for 
forming a complete building unit, including aligning the 
modular Wall components along their opposite edges via a 
double mating spaced apart rail that extends along the length 
of the Wall to provide an energy e?icient seam When Wall 
components are joined. 

13. The method of claim 12, Wherein the system further 
includes optional components selected from the group con 
sisting of at least one WindoW, electrical conduit, electrical 
Wiring, sWitches, outlets, lighting ?xtures, plumbing, plumb 
ing elements, and combinations thereof. 

14. A method for installing a modular building structure, 
comprising the steps of: 

14. The method of claim 12, Wherein the system further 
includes appliances or equipment that are operable after 
installation in the building after the components have been 
assembled together to form the building. 

15. The method of claim 12, Wherein the panels are lock 
able to form a predetermined structure using a cam-based 
component connector system that provides for mating, dual 
track alignment and locking of the modular panels With each 
other along their adjoining seams. 

* * * * * 


