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(57) ABSTRACT 
An explosion protective shelter apparatus comprises a pair 
of spaced apart upright parallel Walls Without rigid structural 
interconnection. The Walls supported by the ground surface 
so as to de?ne a vehicular space between them. The Walls are 
joined by elastic members or secured against shock absorb 
ers. The Walls are easily erected on site and placed in service 
Where personnel may be sheltered from an exploding vehicle 
that is being inspected between the Walls. 

10 
6O 

3?‘ 6O 
" U | l 

l I 

'7 If! Ti |||| 70m, 
52 I III 

II 

4 
20 

i 80 



Patent Application Publication Jan. 18, 2007 Sheet 1 0f 5 US 2007/0012168 A1 

14 50 

l 



Patent Application Publication Jan. 18, 2007 Sheet 2 0f 5 US 2007/0012168 A1 



Um w .mE m .QE 

US 2007/0012168 A1 



Patent Application Publication Jan. 18, 2007 Sheet 4 0f 5 US 2007/0012168 A1 

I 



Patent Application Publication Jan. 18, 2007 Sheet 5 0f 5 US 2007/0012168 A1 

A. ... 

i _/ 4. ,, ‘,W/ / /A /, 
/., / 

§s / , it 

/ \\ 



US 2007/0012168 A1 

MODULAR, LIGHT WEIGHT, BLAST 
PROTECTIVE, CHECK POINT STRUCTURE 

BACKGROUND 

[0001] 1. Field of the Present Disclosure 

[0002] This disclosure relates generally to explosion-proof 
structures and more particularly to a structure designed for 
use in inspecting vehicles that may contain explosives or 
may be an explosion haZard. 

[0003] 2. Description of Related Art 

[0004] Clark et al., US. Pat. No. 4,589,341, discloses an 
improved method of blast suppression that involves forming 
an expanded foam barrier and teaches various barrier struc 
tures and methods for suppression of a blast Wave. Brink et 
al., US. Pat. No. 4,647,246, discloses a pit that is normally 
bridged by a generally ?at platform, a continuation of a 
roadWay. The plate is pivoted at the unsecured side and 
supported at the protected side by a Weight-responsive 
removable or frangible support so that an unapproved 
vehicle Will cause the support to give Way and let the 
platform sWing doWn and thereby entrap the vehicle in a pit. 
Terio, US. Pat. No. 4,780,020, discloses a terrorist vehicle 
barrier comprising tWo vertical I-beams having a cable 
passed betWeen them. An expanded aluminum honeycomb 
is provided to provide an effective shock absorbing struc 
ture. Parkes et al., US. Pat. No. 5,719,350, discloses a 
rupturable ?exible liquid containment device for controlling 
“?y” from building demolition, the disposal of munitions, 
the disposal of used but unexploded Weapons and the 
suppression of terrorist bombs. Dunleavy et al., US. Pat. 
No. 6,873,920, discloses a blast fragment and oxygen ?re 
safety barrier comprising a corrugated impact panel con 
nected to and spanning a pair of columns designed by 
directly impacting the barrier With a fragment of speci?ed 
Weight at a speci?ed velocity to obtain test values for use in 
determining Whether the barrier is capable of absorbing 
impact kinetic energy (KE) Without exceeding predeter 
mined maximum alloWable ductability and maximum alloW 
able de?ection to span ratios, and dissipating strain energy 
at such maximum alloWable de?ection, and Whether con 
nectors have su?icient shear strength considering the lesser 
of maximum dynamic shear capacity of said column and a 
maximum dynamic shear force based on measured peak 
reaction during direct fragment impact on the column. 
Parkes, GB. 2337805, discloses an explosion-suppressing 
barrier that comprises a rigid frame such as a collapsible 
easel. A polythene saddlebag is suspended over the easel to 
form tWo Water-?lled bags. Adler, W.O. 2004/092543, dis 
closes a prefabricated modular blast and/or anti-ram barrier 
Wall to create vehicle standoff, Withstand a high explosive 
blast and/or large vehicle impact. The Wall may be speci? 
cally designed for blast at a very close standoff distance for 
Which it greatly reduces the blast load overpressure on the 
objects (e.g., target building) set behind it and/or prevent 
entry by high-velocity large vehicles by absorbing high 
energy impacts. James, W.O. 2005/040714, discloses a blast 
mitigating structure comprising one or more rigid free 
standing frames of one or more channel sections. Each frame 
being adapted to receive one or more rupturable containers 
adapted to contain liquid to thereby form a protective tunnel 
around a vehicle. 

[0005] In summary, the prior art shoWs, a variety of 
apparatuses designed to mitigate blast. HoWever, the prior 
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art fails to teach an easily erected shelter that can be 
transported to a selected location and placed in service 
quickly by a minimum of personnel. The present disclosure 
distinguishes over the prior art providing heretofore unre 
aliZed advantages as described in the folloWing summary. 

SUMMARY 

[0006] An explosion protective shelter comprises a pair of 
spaced apart upright parallel Walls able to move in rotation 
about their loWer edges upon experiencing a blast betWeen 
them. The Walls de?ne a vehicular space. The Walls, being 
modular, are easily erected on site and placed in service to 
provide shelter to personnel at a vehicular tra?ic check point 
Where vehicles are forced to drive betWeen the Walls and 
stop for inspection. Drivers Would exit vehicles and open all 
the doors and the trunk to permit security personnel to 
initially inspect the vehicle behind the Walls. 

[0007] A primary objective inherent in the above 
described apparatus and method of use is to provide advan 
tages not taught by the prior art. 

[0008] Another objective is to provide a blast protective 
shelter that is easily moved from place to place and light 
enough to erect quickly With tWo or three Workers. 

[0009] A further objective is to provide such a shelter that 
accommodates a blast betWeen spaced apart Walls by out 
Ward rotation against spring restraining forces. 

[0010] Other features and advantages of the described 
apparatus and method of use Will become apparent from the 
folloWing more detailed description, taken in conjunction 
With the accompanying draWings, Which illustrate, by Way 
of example, the principles of the presently described appa 
ratus and method of its use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The accompanying draWings illustrate at least one 
of the best mode embodiments of the present apparatus and 
method of it use. In such draWings: 

[0012] FIG. 1 is a perspective vieW of an embodiment of 
the apparatus; 

[0013] FIG. 2 is a perspective vieW of the major parts 
thereof shoWn in spaced apart positions; 

[0014] FIG. 3 is a partial sectional vieW taken along line 
3-3 in FIG. 1; 

[0015] FIG. 4 is a partial sectional vieW taken along line 
4-4 in FIG. 1; 

[0016] FIG. 5 is a partial sectional vieW taken along line 
3-3 in FIG. 1 and shoWing a alternate construction and 
means for engaging a cable; 

[0017] FIG. 6 is a perspective vieW of a portion of a panel 
of the invention shoWing cable entry slots therein; 

[0018] FIG. 7 is a partial sectional vieW taken along line 
7-7 in FIG. 1; and 

[0019] FIG. 8 is a partial sectional vieW taken along line 
4-4 in FIG. 1 shoWing an alternate enablement to that of 
FIG. 4. 
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DETAILED DESCRIPTION 

[0020] The above described drawing ?gures illustrate the 
described apparatus and its method of use in at least one of 
its preferred, best mode embodiment, Which is further 
de?ned in detail in the following description. Those having 
ordinary skill in the art may be able to make alterations and 
modi?cations What is described herein Without departing 
from its spirit and scope. Therefore, it must be understood 
that What is illustrated is set forth only for the purposes of 
example and that it should not be taken as a limitation in the 
scope of the present apparatus and method of use. 

[0021] The present apparatus is an explosion protective 
shelter used for protecting inspection personnel at a vehicu 
lar check point in a War Zone or other location Where a 
vehicle may contain explosives. The apparatus is designed to 
de?ect a blast upWardly so that ground level inspectors are 
not injured. The apparatus comprises a pair of spaced apart 
upright parallel Walls 10 Without any rigid structural inter 
connection betWeen them, i.e., the Walls are independent and 
separate as shoWn in FIG. 1. The Walls 10 de?ne a vehicular 
space 20 betWeen them. Each of the Walls 10 has a loWer 
edge Which is directly or indirectly supported by a common 
ground surface 5, When the Walls 10 are erected, again as 
shoWn in FIG. 1. In this embodiment, the Walls 10 are 
mutually joined solely by expansion members such as coil 
springs 30 suspended by Wires 31 extending betWeen the 
Walls 10 and Which are engaged With them as is illustrated 
in FIG. 5 and described beloW. Preferably, each of the Walls 
10 is joined to a horiZontal ground platform 40 extending to 
one side of the Walls 10 in a direction aWay from the vehicle 
space 20, the platforms 40 resting on the common ground 
surface 5 and providing a surface for personnel to operate 
safely and to place Weapons, tools and so forth. With Wire 
cables 31 extending betWeen the opposing Walls 10, vehicle 
height is limited to the height of the Walls 10. HoWever, in 
an alternate embodiment, the expansion members may be 
shock absorbers 33 placed as shoWn in FIG. 1, or spring 
loaded rigid struts mounted betWeen Walls 10 and platform 
40 (not shoWn). It is desirable that Walls 10 are able to move 
aWay from any blast and the preferred movement it to enable 
the Walls 10 to tilt about their loWer edges in an outWard 
movement. To accomplish this safely, as shoWn in FIG. 8, 
the Walls 10 are set into channels 52 and securely fastened 
by fastener 52'. To alloW Walls 10 to rotate outWardly 
channel 52 may be engaged With platform 40 using a 
resilient material such as the rubber interface 55 and using 
a ball headed screW 59 Within channel 52. Those of skill in 
the art Will knoW of alternate Ways of fastening Walls 10 to 
platform 40 While alloWing Walls 10 to tilt under explosive 
forces. 

[0022] Preferably, each of the Walls 10 is made up of a 
plurality of frontal panels 16 joined at there mutual side 
edges. Such joining of the panels 16 is preferably by a 
mechanical means 17 that interlocks the panels 16 together 
such as the L-shaped hooks and slots shoWn in FIG. 2. 
Alternate locking means may be used Within the scope of 
this disclosure, such as the straight pin 18' shoWn in FIG. 7 
With locking pin 18". 

[0023] Preferably, the expansion members 30 are coil 
springs engaged using cables 31 as shoWn in FIG. 1. Each 
coil spring 30 is preferably connected to the cables 31 such 
that cable slack is laid inside the interior of the spring 30 so 
that during a blast the slack of the cables 31 feeds out of the 
coil spring 30 before the spring 30 starts to expand. This 
provides for greater movement of the Walls 10 as they rotate 
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about their loWer edges 12 to accommodate and de?ect the 
blast upWardly. As shoWn in FIG. 5, the cables 31 extend 
through the upper edges 14 of the Walls 10 and are securely 
anchored to the Walls 10 by clamping block 11 Which slides 
doWnWardly into channel 11' and is locked in place by 
channel 11" by securing pin 13. Conduit clamp 15 directs 
cable 31 doWnWardly at an angle as shoWn in FIG. 5 to 
terminate at the outside edges 42 of the platforms 40 Where 
the cables 31 are secured. FIG. 6 shoWs that the Walls 10 are 
slotted at their upper edges 14 for accepting this cable 
locking and fastening approach. Of course, other means for 
engaging the cables 31 With the Walls 10 Will be knoWn by 
those of skill in the art. 

[0024] In an alternate embodiment as shoWn in FIG. 3, 
each of the Walls 10 may be secured along its upper edge 14 
by a ?rst elongate C-channel 50 and in this embodiment the 
cables 31 may be fastened to the tops of the channels 50 by 
any Well knoWn fastening means. In a similar Way, Walls 10 
rest Within elongate second C-channels 52 as shoWn in FIG. 
4. Both ?rst and second C-channels are anchored to Walls 10 
by fasteners 54. The C-channels in both FIG. 3 and FIG. 5 
provide unitiZing strength to the frontal panels 16 so that 
they function as a monolithic structure. Further, as best 
shoWn in FIG. 1, each of the Walls 10 is attached in the 
manner described above to a pair of upright side panels 60, 
Wherein each pair of the side panels 60 is ?xed to one of the 
Walls 10 along opposing vertical edges thereof, the side 
panels 60 positioned at an angle aWay from the vehicle space 
20. This con?guration is bene?cial in that personnel may 
vieW approaching vehicles from behind the side panels 60 
Without being exposed to approaching danger. This is pos 
sible because preferably, as shoWn in the ?gures, the frontal 
panels 16 and side panels 60 have WindoWs 70 in them. Such 
WindoWs are made of Lexan® or a similar impact resistant 
material. 

[0025] Preferably, spike strips 80 are placed as shoWn in 
FIG. 1 at both ends of the Walls 10 extending laterally 
betWeen the Walls 10 and thereby de?ning a Width of the 
vehicular space 20. Such a spike strip may be manually 
placed and then removed to alloW a vehicle to enter or leave 
the vehicular space 20, or may be automated as is Well 
knoWn in the art so as to be enabled and disabled remotely. 

[0026] One objective of the presently described apparatus 
is that it is easily erected and thereafter quickly broken 
doWn so that it may be moved to a neW location. In order to 
accomplish this With the least number of personnel and in 
the fastest time, the panels 16 and 60 must be as light in 
Weight as possible. On the other hand, the panels 16 and 60 
must be able to Withstand the shock of a blast as Well as 
prevent ?ying objects and particles from such a blast from 
penetrating Walls 10. Both of these objectives are achieved 
in the construction details of the panels 16 and 60. Prefer 
ably, the panels 16 and 60 are made of an aluminum 
honeycomb structure 90 of the type described in the Terio 
reference, US. Pat. No. 4,780,020 Which is incorporated 
herein by reference. This type of construction is extremely 
strong and yet relatively light in Weight. To improve on the 
projectile resistance of the panels 16 and 60, the aluminum 
honeycomb structure is covered on one or both sides of these 
panels by sheets of steel and Kevlar®D 92 and ?nally coated 
on the vehicular space side by a resilient energy absorbing 
layer such as rubber 94. Preferably, the panels 16 and 60 are 
made up of tWo of the structures 90 With sheets 92 as shoWn 
in FIGS. 3 and 4. The application of tWo structural Walls 90 
provides a greater strength and rupture resistance than a 
single one of the structures 90 having tWice the thickness. 
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The platforms 40 are made of similar structure and materials 
as Walls 10 and are preferably about 3 inches in thickness. 

[0027] In use, the present apparatus may be moved by 
road, rail or air to a site Where a military or civilian vehicle 
check point is desired. After being unloaded from transport, 
the panels 16 and 60 are easily interconnected, channels 50 
and 52 set on top and bottom, cables 31 engaged With the 
Walls 10 With coil springs 30, and spike strips 80 placed. 
When the apparatus is needed elseWhere, the entire assembly 
process is reversed, panels stacked in transport and then 
moved to an alternate location. Upon the occurrence of a 
blast betWeen the Walls 10, personnel standing on the 
platforms 40 are generally protected as the Walls 10 react by 
rotation about their bottom edges 12 to direct energy 
upWardly and to de?ect or absorb shrapnel. Generally, the 
present apparatus is designed to be placed over an existing 
road and Wire or fencing Would be erected on either side of 
the road to force oncoming tra?ic into the present check 
point apparatus rather than alloWing such vehicles to go 
around it. 

[0028] The enablements described in detail above are 
considered novel over the prior art of record and are con 
sidered critical to the operation of at least one aspect of the 
apparatus and its method of use and to the achievement of 
the above described objectives. The Words used in this 
speci?cation to describe the instant embodiments are to be 
understood not only in the sense of their commonly de?ned 
meanings, but to include by special de?nition in this speci 
?cation: structure, material or acts beyond the scope of the 
commonly de?ned meanings. Thus if an element can be 
understood in the context of this speci?cation as including 
more than one meaning, then its use must be understood as 
being generic to all possible meanings supported by the 
speci?cation and by the Word or Words describing the 
element. 

[0029] The de?nitions of the Words or draWing elements 
described herein are meant to include not only the combi 
nation of elements Which are literally set forth, but all 
equivalent structure, material or acts for performing sub 
stantially the same function in substantially the same Way to 
obtain substantially the same result. In this sense it is 
therefore contemplated that an equivalent substitution of tWo 
or more elements may be made for any one of the elements 
described and its various embodiments or that a single 
element may be substituted for tWo or more elements in a 
claim. 

[0030] Changes from the claimed subject matter as vieWed 
by a person With ordinary skill in the art, noW knoWn or later 
devised, are expressly contemplated as being equivalents 
Within the scope intended and its various embodiments. 
Therefore, obvious substitutions noW or later knoWn to one 
With ordinary skill in the art are de?ned to be Within the 
scope of the de?ned elements. This disclosure is thus meant 
to be understood to include What is speci?cally illustrated 
and described above, What is conceptually equivalent, What 
can be obviously substituted, and also What incorporates the 
essential ideas. 

[0031] The scope of this description is to be interpreted 
only in conjunction With the appended claims and it is made 
clear, here, that each named inventor believes that the 
claimed subject matter is What is intended to be patented. 

1. An explosion protective shelter apparatus comprising: 
a pair of spaced apart independent parallel Walls de?ning a 
vehicular space therebetWeen, the Walls supported by a 
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common ground surface in an upright attitude, and engaged 
by at least one coil spring positioned for restoring the Walls 
to the upright attitude upon de?ection of said Walls due to an 
explosive force. 

2. The apparatus of claim 1 Wherein each of the Walls is 
joined to a horizontal platform extending aWay from the 
vehicle spaces, the platforms resting on the common ground 
surface. 

3. The apparatus of claim 1 Wherein each or the Walls is 
comprised of a plurality of frontal panels removably joined 
at mutual edges thereof. 

4. The apparatus of claim 1 Wherein the expandable 
member is a cable having a spring engaged thereWith. 

5. The apparatus of claim 2 Wherein the Walls are ?exibly 
engaged With the platforms. 

6. The apparatus of claim 1 Wherein each of the Walls 
provides a pair of upright side panels, ?xed to the Walls 
along opposing vertical edges thereof, the side panels posi 
tioned at an angle aWay from the vehicle space. 

7. The apparatus of claim 1 Wherein at least one of the 
frontal panels and side panels has a WindoW therein. 

8. The apparatus or claim 1 further comprising at least one 
spike strip extending laterally betWeen the Walls and thereby 
de?ning a Width of the vehicular space. 

9. The apparatus of claim 1 Wherein the frontal and side 
panels and the platforms are formed of layers of aluminum 
and poly-paraphenylene terephthalamide. 

10. The apparatus of claim 1 Wherein the frontal and side 
panels are each formed of abutting layers of aluminum 
honeycomb construction With an outer skin layer of at least 
one of metal and poly-paraphenylene terephthalamide. 

11. The apparatus of claim 1 Wherein the Walls are coated 
With an energy absorbing material. 

12. The apparatus of claim 1 Wherein the at least one coil 
spring is a part of a spring-loaded strut. 

13. The apparatus of claim 12 Wherein each of the Walls 
is joined to a horizontal platform extending aWay from the 
vehicle space, the platforms resting on the common ground 
surface. 

14. The apparatus of claim 12 Wherein each of the Walls 
is comprised of a plurality of frontal panels removably 
joined at mutual edges thereof. 

15. The apparatus of claim 12 Wherein the Walls are 
?exibly engaged With the platforms. 

16. The apparatus of claim 12 Wherein each of the Walls 
provides a pair of upright side panels, ?xed to the Walls 
along opposing vertical edges thereof, the side panels posi 
tioned at an angle aWay from the vehicle space. 

17. The apparatus of claim 12 Wherein at least one of the 
frontal panels and side panels has a WindoW Wherein. 

18. The apparatus of claim 12 further comprising at least 
one spike strip extending laterally betWeen the Walls and 
thereby de?ning a Width of the vehicular space. 

19. The apparatus of claim 12 Wherein the frontal and side 
panels and the platforms are formed of at least one of: layers 
of aluminum and poly-paraphenylene terephthalamide abut 
ting layers of aluminum honeycomb construction With an 
outer skin layer of at least one of metal and poly-paraphe 
nylene terephthalamide and an energy absorbing material. 

20. The apparatus of claim 1 Wherein the at least one coil 
spring is suspended by Wires betWeen the parallel Walls. 

* * * * * 


