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[57] ‘ ABSTRACT 

This is a modular construction system for rapid assem 
bly and disassembly of shelters and barriers which pro 
vides protection from natural or man-made environ 
ments. The shelters are constructed from three types 
of modules which permit a wide variety of covered 
structures or walls which may be quickly erected to 
protect occupants and equipment. The three modules 
are end panels or spacers which are slotted, side wall 
or roof panels which have asymmetric slots on either 
end and a groove along one edge and a rectangular 
roof ‘beam ‘ having vertical hook-like connectors 
spaced along the outside wall of the beam. When the 
spacers are interlocked with two of the side wall pan 
els, a cavity is formed which can be ?lled with sand to 
providea more rigid and solid shelter. For overhead 
cover, two or more beams span the walls and the pan 
els interlock with the hook-like connectors along the 
outside of the beams to form the roof. The panels in 
terlock horizontally by the grooves and overlap at the 
hook. Sand or sandbags can be piled on the roof to 
give additional protection. 

10 Claims, 7 Drawing Figures 
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INTERLOCKINGI MODULES FOR RAPID 
CONSTRUCTION OF SHELTERS AND BARRIERS 

BACKGROUND OF THE INVENTION 
This invention relates to temporary shelters and more 

particularly relates to shelters used as forti?cation for 
combat use. » 

Shelter is a basic need of man. Throughout history 
great effort has been made to devise shelter from the 
natural environment. Also, forti?cations for combat 
use have occupied military engineers throughout the 
history of warfare. Despite this, the current military 
?eld shelter is bagged earth. either with or without sim 
ple wood frame structural support. Such shelters re 
quire great physical effort to build, skilled labor for 
framing, and must be abandoned or demolished after 
use. In the case of mobile warfare, the shelter or barrier 
is needed for a short time (days or weeks), and the 
assembly/disassembly should be correspondingly rapid 
(minutes or hours). Likewise, such a shelter/barrier 
should be capable of assembly by unskilled personnel 
and should impose a minimum shipping burden. 
As indicated above, sandbagging has been the stan 

dard ?eld forti?cation method during the past centry. 
Empty bags are ?lled in the ?eld by troops using shov 
els. Full sandbags are heavy and clumsy. They take a lot 
of labor for ?lling and proper implacement. They must 
be carefully aligned, pounded ?at, and cross-stacked 
for stability. They expose combat troops to enemy ?re 
while being put in place. They deteriorate with time, 
need replacement when hit, and are not reusable. 
To solve the above problems, a new ?eld forti?cation 

system was developed which provides shelter by assem 
bling three simple modules which do not require skilled 
labor for their assembly. The modules for constructing 
the ?eld forti?cation shelter make use of ?berglass/ 
plastic woven roving, armor material. These plastic 
modules are light in weight, easily handled and very du 
rable. The three module types interlock and need no 
bolts or other connectors. This minimal number of 
parts permit rapid ?eld construction of double-walled 
structures whose walls are then ?lled with dirt for maxi 
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mum protection. A roof structure supported on hollow - 
?berglass beams is provided for and can be covered 
with a foot of earth for enhanced blast and fragment 
protection. The entire assembly can be quickly disman-‘ 
tled, stowed for transport,‘and moved out of the area, 
eliminating the necessity of demolishing ?eld forti?ca 
tion to deny enemy use. 

SUMMARY OF THE INVENTION 

The purpose of this invention is to provide a protec 
tive shelter which can be quickly assembled or disas 
sembled. lnterlockingmodules permit rapid construc 
tion of a wall structure with a cavity which can be ?lled 
with dirt to provide protection from ballistic-type 
weapons. A roof structure comprised of hollow, rectan 
gular beams which are spanned by interlocking panels 
provide overhead protection. A sand covering on the 
roof provides additional protection. if desired. 

OBJECTS OF THE INVENTION 

It is one object of the present invention to provide a 
high strength protective shelter. 
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2 
Another object of the present invention is to provide 

a high strength protective shelter which may be rapidly 
assembled or disassembled. 
Yet another Object of the present invention is to pro 

vide a high strength protective shelter which may be 
readily assembled by unskilled laborers. 

Still another object of the present invention is to pro 
vide a high strength protective shelter which may be 
constructed of a minimum number of parts. 
Yet another object of the present invention is to pro 

vide a high strength protective shelter constructed of 
modules easily assembled in the ?eld which are light in 
weight, easily handled and very durable. 

Still another object of the invention is to provide a 
high strength protective shelter constructed of modules 
which interlock and need no bolts or other connectors. 

Other objects, advantages and novel features of the 
invention will become apparent from the following de 
tailed description of the invention when considered in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a high strength protec 
tive shelter constructed of the interlocking modules. 
FIG. 2 is a drawing of a module which is used for the 

side or roof panels having asymmetric slots on either 
end and a groove formed along one edge. 
FIG. 3 is a drawing of a module having slots used for 

a spacer or an end panel. 
FIG. 4 is a drawing of a roof beam having a plurality 

of hook-like connectors attached along one side at a 
predetermined spacing. 
FIG. 5 illustrates the interlocking of four spacer pan 

els to form a comer. 
FIG. 6 shows spacer panels interlocked with side wall 

panels to form a ?llable box unit. 
FIG. 7 illustrates the manner in which side panels are 

interlocked with the hook-like connectors attached to 
the beams to form a roof. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. I, there is shown a high strength 
protective shelter l0 constructed of the interlocking 
modules shown in FIGS. 2, 3 and 4. Four spacers are 
interlocked to form the corner 12, as shown in FIG. 5. 
The side walls 14 are formed of spacers l6 interlocked 
with side wall panels 18. The spacers 16, when inter 
locked with the side wall panels 18, provide a cavity 
which can be ?lled with sand to provide a sturdy side 
wall construction. Side wall panels 18 can be inter 
locked with the spacer panels 16 such that they overlap 
on their ends, as shown at 20, to provide any length side 
wall construction design desired. FIG. 1 shows two side 
wall panels 18 interlocked with a spacer 16. The height 
of the shelter is controlled by the number of side wall 
panels 18 which are stacked one on top of another after 
being interlocked with the spacer panels 16. The 
groove 22 on the lower edge of the side wall panels in 
terlocks with the side wall panel beneath it as shown at 
24. In FIG. 1, the side wall panels are shown stacked 
three high. However, any number of side wall panels 
can be added to provide a shelter of any height desired. 

The roof 26 of the structure is constructed by laying 
beams 28 across the walls 14 of the structure and then 
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using the side wall panels 18 to provide the roof. The 
side wall panels are interlocked with the beams, as 
shown at 30 in FIG. 7, with the groove 22 on the lower 
edge or one edge of the side wall panels 18, engaging 
the edge of the adjacent panel. If the roof 26 requires 
more than two beams 28, they are spaced to permit 
overlapping of the ends of the panels at the hook-like 
connectors 32. In FIG. 1, the roof is formed of four 
beams 28 with three interlocking panels 18, in series, 
overlapping each other at the hook-like connectors 32 
of the two center beams. Due to the high strength of the 
panel connectors and the ‘beams, additional overhead 
protection can be provided by covering the top of the 
shelter 10 with sand. 
The standard modular side wall and roof panel 18 is 

shown in detail in FIG. 2. The side panel v18 has elon 
gated slots 34 near each end of the panel. The slots 34 
are slightly longer than half the width of the panel 18. 
At the top edge of the panel 18, parallel with the long 
slots 34, are short slots 36 which may be any desired 
length. The purpose of the short slots 36 is to engage 
a rearward projection 38 (FIG. 4) of the hook-like con 
nector 32 on the beam 28 to prevent lateral movement 

. of these panels when they are used to form the roof. 
Along the edge adjacent to the long slots 34, two strips 
40 are attached to the panel 18 on either side to form 
a groove 22. The groove should be deep enough to pro 
vide a relatively rigid construction when it is engaged 
with an adjacent panel. The strips 40 forming the 
groove are cemented and also can be bolted in place. 
The slots 34 are slightly wider than twice the thickness 

_ of the material used for the side panels 18 and the 
spacer 16 to permit overlapping. 
The spacer panel 16 is shown in detail in FIG. 3. Slots 

42, adjacent each end of the spacer panel, correspond 
with the long slots 34 in the side panel 18. The vertical 
height and slot length of the spacer 16 is identical with 
the vertical height and slot length of the side panel 18, 
as shown in FIG. 6. The horizontal width of the spacer 
16 can be varied, depending upon the thicknessdesired 
when the shelter I0 is constructed. That is, the horizon 
tal width and slot placement in the spacer l6 determine 
the cavity size when the spacers 16 and the side wall 
panels 18 are interlocked. 
The roof beam 28 is shown in detail in FIG. 4. The 

beam portion is comprised of square or rectangular‘, 
hollow, ?berglass tubing which has a plurality of evenly 
spaced, hook-like connectors 32 fastened along one 
side. The hook-like connectors 32 are spaced such that 
the side panels 18, when interlocked with the beams 
28, abut each other with the groove 22 overlapping the 
adjacent side panel 18, as shown in FIG. 1. A rearward 
projection 38 on the hook-like connectors 32 match 
the short slot 36 on the side panels 18 to align and pre 
vent lateral movement of the side panels 18 when they 
are assembled with the beam 28 to form a roof 26. If 
a protective shelter 10 is to be constructed with a roof 
26, then the length of the side walls 14 will be limited 
by the length of the roof beam 28'. Various lengths of 
roof beams 28 are possible; however, the preferred em 
bodiment use roof beams 28 of approximately 10 feet. 
This length equals two corner units 12 and two side 
panels 18, in series, all interlocked. The beams 28 can 
be made in a variety of lengths to accommodate shel 
ters of varying shapes. 
The corner unit 12 is formed by'four interlocking 

spacers 16 as shown in FIG. 5. The side wall panelsIS 

4' ' 

are interlocked with spacer panels 16 to form a ?llable 
box unit as shown in FIG. 6. One of the spacers 16 of 
the comer unit 12 interlocks one end of the two side 
wall panels 18 to connect the two together. The side 
wall 14 is constructed by connecting additional side 
wall panels 18 together so that they overlap and are 
held together by a spacer 16 as shown in FIG. 1. The 
length of the side wall 14 is determined by the number 
of side wall units interlocked by spacers 16. In FIG. 1, 
the side wall 14 is constructed of two side wall panels 
18, in series, interlocked with a spacer 16 with the op 
posite ends each interlocked with a corner unit 12. The 

_ height of the shelter is determined by stacking the side 
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wall units on top of each other with the groove 22 inter 
locking the side panels 18 of the side wall unit below 
it. 
The roof 26 is constructed as shown in FIG. 7. Beams 

28 are layed across the top of the side wall units, as 
shown in FIG. 1, and the side wall panels 18 are inter 
locked with the hooks 32 so that the groove 22 engages 
the adjacent side wall panel 18. Prior to assembling the 
roof 26, the ‘cavities in the side wall and corner units 
‘may be ?lled with the sand or any other suitable mate 
rial. For protection from ballistic weapons, the side 
walls were ?lled with sand and packed as each side wall 
unit was stacked on top of another. The width of the 
shelter 10 in FIG. 1 is equal to the length of the roof 
beams 28. Side wall panels 18, when used to form the 
roof 26 of shelter l0, overlap when interlocked with 
the same beam 28. For additional overhead protection, 
sand or dirt may be piledv on top of the roof 26. 
A number of materials are suitable for fabricating the 

side wall panels 18, spacer panels 16 and roof beams 
28, such as mild steel, aluminum, plywood or ?berglass. 
In the preferred embodiment, the panels and roof 
beams were made of a ?berglass/plastic woven roving 
armor material. This material was selected because it 
is extremely durable, light in weight, and is high in 
strength. 
Since the primary application is for ballistic and envi 

ronment protection of military forces and their equip 
ment and mobile operations on land, a ballistic, projec 
tile-resistant, panel material of bonded, woven roving 
?berglass is preferred. Altemative applications to tem 
porary shelters in remote areas (for example, construc 
tion personnel housing) could utilize a light-weight 
structural material such as plastic, honeycomb or foam 
?lled sandwich composites. Where low cost is most im 
portant, exterior plywood, suitably painted, could be a 
material. Where transparency is desired as in window 
sections, an acrylic plastic or, in the ballistic applica 
tion, a polycarbonate plastic is desirable. In extreme 
environments where thermal insulation is required,- a 
foam-in-place method could be used to fill the wall cav 
ities, using a polyurethane two-component mix. The 
modules can be scaled up or down in size with selection 
depending upon ease in handling for manual assembly 
and efficient palletizing for shipment. While the draw 
ings show fabrication of the modules from ?at material 
stock, in production, slots and grooves could readily be 
molded by plastic manufacturing procedures. Molded 
in metal reinforcement of slots and extruded metal 
grooves are a potential production re?nement. 
Thus, there has been disclosed a high strength pro 

tective shelter constructed of easy to assemble modules 
for rapid assembly by unskilled labor and ‘capable of 
disassembly for reuse. ~ 
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Obviously many modi?cations and variations of the 
present invention as possible in light of the above 
teachings. it is therefore to be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as speci?cally described. 
What is claimed is: I 
1. A protective shelter constructed from interlocking 

modules comprising: 
a ?llable wall structure comprised of: 
a plurality of ?llable, rectangular box units con 
nected in series horizontally and stacked and in 
terlocked vertically; said ?llable box units com 
prised of spaced apart, side wall panels having 
asymmetric slots on each end and a groove along 
a portion of one edge, interlocked with spacer 
panels having asymmetric slots engaging the 
asymmetric slots of the side wall panel; vertical 
interlocking being provided by the edge of one 
side panel being engaged with the groove of the 
vertically adjacent side panel and horizontal, in 
series, connection being provided by overlapping 
horizontally adjacent side panels and interlock 
ing the asymmetric slots of each with a spacer 
panel; _ 

a plurality of ?llable, square comer units inter 
locked horizontally at the outermost opposite 
ends of the series connected ?llable, rectangular 
box units; said corner units being comprised of 
four interlocked spacer panels; horizontal inter 
locking being provided by overlapping two of the 
spacer panels of the corner unit with the ends of 
the horizontally adjacent side wall panels and in 
terlocking the asymmetric slots of each with a 
spacer panel; a roof structure comprised of: 

a plurality of parallel spaced box beams, spanning 
the wall structure, having a plurality of equally 
spaced, vertical hook-like connectors and a plu 
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6" 
rality of side wall panels lying between the box ' 
beams with the asymmetric slots engaging the 
hook-like connectors and the groove of one 

. panel engaging the edge adjacent panel. 
2. The protective shelter as recited in claim 1 

wherein the hook-like connectors on the box beams 
have a rearward projection and the side panels have 
short slots on the opposite side, parallel and in line with 
the asymmetric slots; said short slots engaging the rear 
ward projection of the hook-like projection for aligning 
the panels to form the roof structure. 

3. The protective shelter as recited in claim 2 
wherein the ?llable wall structure is ?lled with sand. 

4. The protective shelter of claim 3 wherein the side 
panels and spacer panels are comprised of ?berglass/ 
plastic woven roving material. 

5. The protective shelter of claim 4 wherein the box 
beam is comprised of rectangular, hollow, ?berglass 
tubing having ?berglass hook-like connectors attached 
along one side. 

6. The protective shelter of claim 5 wherein the side 
panel grooves are formed by attaching strips of ?ber 
glass/plastic woven roving material along one edge of 
the panels between the asymmetric slots. 

7. The protective shelter of claim 6 wherein the slots 
in the side panels and spacer panels are slightly wider 
than twice the thickness of the panels whereby the pan 
els overlap when interlocked with a spacer. 

8. The protective shelter of claim 7 wherein the slots 
are reinforced with metal. 

9. The protective shelter of claim 2 wherein the fill 
able wall structure is ?lled with a foamed-in-place poly 
urethane mix. . 

10. The protective shelter of claim 9 wherein the side 
panels and spacer panels are comprised of plywood. 

* * * * * 


