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Systems, Inc., Beverly Hills, Calif., a corporation of 
Maryland 

Filed Oct. 10, 1966, Ser. No. 585,462 
8 Claims. (Cl. 52-2) 

ABSTRACT OF THE DISCLOSURE 
A foldable expandable shelter including a hard wall 

enclosure containing therein an in?atable fabric selec 
tively attached thereto, the opposing side walls and the 
top panel of the enclosure being rotatably secured In such 
a manner that the base of the enclosure plus opposing side 
walls of the top panel unfold to form the ?oor and the in 
?atable fabric is expanded to form the walls and ceiling 
of the shelter. 

This invention relates in general to portable shelters 
and in particular to a portable shelter of the in?atable 
and expandable variety. 
While progress in the packaging of electronic equip 

ment has been rapid in the last decade, similar improve 
ments have not been made in shelters for the transport 
and housing of personnel and equipment. The need for 
such shelters is made clear when the requirements for a 
typical tactical command and control system are ex 
amined. One such requirement is that a shelter be able 
to seat six to eight men in a common area with com 
mon access to a large screen display. Another require 
ment is that the transport con?guration of the shelter be 
small in volume. Several other requirements necessary 
for the production of a suitable shelter are low weight, 
easy transportability, short setup and knockdown time, 
good thermal insulation (to heat and cold), and good 
shielding from stray electromagnetic ?elds. 

It is apparent that there are a large variety of shelters 
available which satisfy some of these requirements. The 
ordinary tent, for example, is low weight and of simple 
design, but does not have good thermal insulation or 
shielding ability from stray electromagnetic ?elds. On 
the other side of the shelter spectrum are solid metallic 
vans (some of which are expandable) which provide ex 
cellent electromagnetic shielding and thermal insulation 
but are of large weight, require excessive setup and 
knockdown time and are cumbersome in their trans 
portability. Another class of shelters fall within the ex 
pandable, in?atable variety in which some or all of the 
walls of the shelter are made of an in?atable material 
which, upon being pressurized, take the shape of the 
?nal con?guration. While these shelters ‘are generally of 
low weight and have good thermal insulation, they are 
rather cumbersome to erect and knockdown and do not 
have good transportability; in addition, the terrain upon 
which they are placed must be suitable to provide the 
flooring of the shelter. 

Applicant has succeeded in overcoming all of the dis 
advantages of the prior art devices by providing a shelter 
which is formed from an in?atable fabric contained in a 
hard wall enclosure, the enclosure unfolding to form the 
?oor of the shelter and the in?atable fabric expanding to 
form the walls and ceiling of the shelter. The entire ?oor 
of the shelter is raised from the surface of the terrain 
with the central portion of the ?oor consisting of a raised 
platform and a plenum chamber thereunder, the plenum 
chamber being formed by the bottom of the hard wall 
enclosure and the raised platform. 

It is therefore the primary object of the invention to 
provide a new and improved shelter. 
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It is another object of the invention to provide a shelter 

which is both in?atable and expandable. 
It is a further feature of the invention to provide a 

shelter which is contained in a hard wall enclosure for 
suitable transportability. 

It is another object of the invention to provide a shelter 
having a series of levels therein for internal visibility ‘and 
for storage and thermal properties. 

It is another object of the invention to provide a shelter 
which has a hard ?ooring formed from a hard wall en 
closure and in which the walls and ceiling of the shelter 
are formed from an in?atable fabric contained in such 
enclosure. 

These and other objects of the present invention to 
gether with further features and advantages thereof will 
become more apparent from the following detailed spec 
i?cation and the accompanying drawings. It is to be un 
derstood, however, that the speci?cation and the draw 
ings are for purposes of illustration only and are not in 
tended to be a de?nition of the limits of the invention. In 
addition, corresponding reference numerals have been car 
ried forward throughout the drawings to designate like 
parts of the invention. 
FIGURE 1 illustrates the shelter of ‘the present inven 

tion in its folded and enclosed form; 
FIGURES 2a-e illustrate the method of erection of 

the shelter of the present invention. 
FIGURE 3 is a cross-sectional illustration of the in 

vention as depicted in FIGURE 2e; and 
FIGURE 4 illustrates one ‘method of deployment of 

the shelter of the present invention. 
In FIGURE 1, the shelter of the present invention is 

shown in a folded condition. When in such as folded 
condition, the shelter is contained within an enclosure 
10, the enclosure 10 being gene-rally of ‘a rectangular 
con?guration and, in one embodiment, approximately 94 
inches high, 87 inches wide, and 150 inches long. For 
lightness and rigidity the enclosure 10 may be composed 
of an aluminum honeycomb structure. Several of the 
features which allow for the transportability of the en 
closure 10 are shown in FIGURE 1. Two aluminum skids 
12 with replaceable steel caps are located under the base 
of the enclosure 10. Tow rings 14 and heli lift rings 16 
are provided to allow the enclosure 10 to be either 
dragged along the ground or air transported. Slots 18 are 
provided for fork lift pickup. Jacks 20 ‘are located at 
the four lower corners of the enclosure 10 to provide 
leveling capability. 
On the lower rear wall 11 of the enclosure 10 cable 

connector panels 22 are located for all electrical con 
nections. An entry port 24 and exit ports 26 are provided 
for connection of air conditioning and heating equipment. 
An internal pressure relief valve 28 is located in the 
upper rear panel 44 of the enclosure 10 to preclude rup 
ture during high altitude transport. The upper rear panel 
44 has a personnel access hatch 30 for interior inspection 
while the shelter is in transport mode. Attachment points 
32 and leveling gauges 33 are located on the top panel 42 
‘and on the lower side panel 13, respectively, for attaching 
?oor jacks and leveling the shelter when the shelter is in 
the operational con?guration. 

In FIGURE 2, the method of unfolding the shelter of 
the present invention is illustrated. FIGURE 2a illus 
trates the enclosure 10 consisting (partially) of front 
planel 40, top panel 42, upper rear panel 44 and side 
panel 46. Front panel 40 and top panel 42 are connected 
by a waterproof hinge 36, and front panel 40 is connected 
to the lower front wall 15 of the enclosure 10 by a water 
proof hinge 34. In a like fashion, upper rear panel 44 is 
connected to the lower rear wall 11 of enclosure 10 by a 
waterproof hinge 38. In the particular embodiment, the 
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hinge 34 is located 13 inches above the bottom of the 
enclosure 10, While the hinge 38 is located approximately 
31 inches above the bottom of the enclosure 10‘. Latches 
(not shown) are provided to lock the various panels to 
gether. 

In FIGURE lb, the upper rear panel 44 has been un 
folded from the enclosure 10 and is supported by tele 
scoping supporting rods 48. Integrally connected to the 
edges of the upper rear panel 44 is the in?atable roof and 
wall assembly 50. This assembly 50 folds into the upper 
half of the enclosure 10 above any equipment placed 
therein when the shelter is closed. Assembly 50 becomes 
the walls and roof of the shelter when it is opened and in 
its operational con?guration. In FIGURE 20 the top panel 
42 with the front panel 40 have been folded outward 
along hinge 34 and jacks 32’ have been placed in the at 
tachment points 32 to support the front panel 40 in a level 
condition. As is shown in FIGURE 20, the in?atable roof 
and wall assembly 50 is integrally connected to the side 
edges of the front panel 40 and the side and end edges 
of the top panel 42. 

In FIGURE 2d, the ?oor layout of the shelter is com 
pleted by folding down the top panel 42 and the leveling 
thereof by jacks 32". In addition, the side panels 46 have 
been removed from the ?nal con?guration. While such 
removal is not essential for the practice of the invention, 
nonetheless additional space is provided within the struc 
ture by their absence. In FIGURE 22, the shelter is shown 
in?ated into its ?nal contour. In this con?guration the 
maximum external dimensions of the shelter are approxi 
mately 316 inches long 160 inches wide and 145 inches 
high at the roof peak. The end walls and roof are con 
structed of two layers of a neoprene-dacron material with 
the layers being approximately 15 inches apart and com 
partmentalized by webbing tubes approximately 8 inches 
between centers. Either or both skins of this material have 
a metalized ?ber coating on the inside facing to give a 30 
db or 55 db RFI attenuation properties (depending upon 
the requirement). The side walls are constructed of ma 
terial identical to that used for the end walls except they 
are approximately 6 inches thick. The in?ation of the 
shelter may be achieved either by a gas turbine pump, an 
electric pump or a gas pressure bottle, designated by 
numeral 80, with the erection time to FIGURE 2d being 
less than 10 minutes and full in?ation being achieved 
approximately 8 minutes after the con?guration of FIG 
URE ld is attained. The shelter is provided with an en 
trance door 52 and a large removable panel 54 located 
in each side wall. The removable panel 54 is attached to 
(as by a zipper) and kept under pressure by an encircling , 
in?atable boot 56 which provides environmental isolation 
and which mates with corresponding boots of adjoining 
shelters in a multiple module deployment. The remov< 
able wall panel 54 is designed so that it can be left in 
place or in?ated and removed, as desired. The door 52 is 
attached and removed in the same manner as described 
for the removable panel 54 but is generally removed dur 
ing the transport mode. In such a multiple module de 
ployment, the shelters are held together by a mechanical 
connection and the respective boot surfaces mate and are 
Zipped together. 
The in?atable roof and wall assembly 50 is initially in~ 

?ated to an internal pressure of 4 pounds by an in?ator 
and is then subsequently in?ated to a 9 pound pressure by 
a high pressure pump. In addition, the in?atable boot 56 
encircling the side Wall 54 can be separately in?ated and 
de?ated. When the entire structure is collapsed, all the 
air within the structure is evacuated by a vacuum pump 
or de?ator so as to enable the roof Wall and assembly to 
fold back into the enclosure 10 and to allow the structure 
to be air transportable without any dangers of rupture. In 
addition, the manifold system which feeds air into the 
various portions of the shelter has a dump valve to allow 
for rapid evacuation of air. 

In FIGURE 3, a cross-sectional illustration of FIGURE 
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22 is illustrated. As is shown in FIGURE 3, internal sup 
ports 58 may be provided in order to lend increased rigid 
ity to the side walls and roof structure in the event of un 
favorable weather conditions, such as accumulated snow 
or ice. In addition, the raised platform features of the 
present invention are illustrated. The bottom panel 60 of 
the enclosure 18 is raised off the ground by the pair of 
jacks 20. As is shown, the upper rear panel 44 is at a dif 
ferent level than the front and top panels 40 and 42, there 
being provided a stepped raised platform 62 which per 
mits easy access from the lower level of the shelter to the 
upper level of the shelter. Between the bottom panel 60 
of the enclosure 10 and the raised ?oor 62 is a plenum 
chamber 64 which acts to thermally isolate that portion 
of the shelter not supported by jacks 32’, 32" and sup 
porting rods 48 from the ground and which also serves as 
a cable volt for the Wiring necessary for the various elec 
trical equipment used within the shelter. The plenum 
chamber 64 may also house the compressor and de?ator 
system and the heating and cooling system. As is shown 
in FIGURE 1, the lower rear wall 11 of the enclosure 10 
has openings into the plenum chamber 64 for electrical 
access thereto and for thermal evacuation of the shelter. 
The deployment of the shelter using the raised, stepped 

platform 62 can be more easily seen in FIGURE 4. The 
interior ?oor level is raised at the rear of the shelter and 
is approximately 18 inches higher than the front ?oor 
level. The raised ?oor level is covered with nonskid, in 
sulated panels which are removable for easy access to 
the plenum chamber 64. The operators and the console 
equipment 70 are placed in tiered rows, enabling each 
row to have an unobstructed view of the front of the 
shelter, which is shown as having a large board group 
display 72. The height of the rear hinge line 38 is deter 
mined by the visibility requirements of the operators seat 
ed in the rear row, the front hinge line 34 is determined 
by the visibility requirements of the operators in the next 
row and the roof height is su?icient to allow head clear 
ance for an operator standing on the highest ?oor level. 
The arrangement of the raised platform greatly increases 
the internal visibility of the structure and gives the shelter 
an amphitheater quality. 
Having thus described the invention, it is apparent that 

numerous modi?cations and changes may be made by 
those skilled in the art, all of which fall within the scope 
of the invention. Thus, the invention is to be construed to 
be limited only by the spirit and scope of the appended 
claims. 
What is claimed is: 
1. A shelter comprising: 
(a) a hard wall enclosure having 

(1) a base portion; 
(2) a ?rst side wall rotatably secured to said base 

portion adjacent one edge thereof; 
(3) a second opposing side wall rotatably secured 

to said base portion adjacent an edge thereof 
opposite said one edge; 

(4) a top panel rotatably secured to one of said 
two opposing side walls along an edge thereof 
parallel to the edge of rotation of said one of 
said side walls; 

(b) an in?atable fabric contained in said hard wall en 
closure and selectively attached thereto, said ?rst 
side wall, said second side Wall, and said top panel 
unfolding to form the ?oor of said shelter and said 
in?atable fabric with said attachment being substan 
tially to the periphery of the ?oor formed thereby 
expanding to form the walls and ceiling of said 
shelter. 

2. The combination according to claim 1 wherein said 
enclosure has two end Walls detachably secured to said 
enclosure. 

3. The combination according to claim 2 wherein said 
base portion has a bottom and said two opposing side 
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walls are rotatably secured at different levels from the 
bottom of said base portion. 

4. The combination according to claim 3 wherein said 
base portion includes a raised stepped platform, each of 
the steps of said platform spaced a predetermined distance 
from the bottom of said base portion, said predetermined 
distance for at least two of said steps corresponding to 
the hinge line of the adjacent side wall, the side wall ad 
jacent each step being coplanar with the step. 

5. The combination according to claim 4 wherein the 
outer periphery of said platform engages the walls of said 
base portion, said raised stepped platform and said base 
portion form a plenum chamber. 

6. The combination according to claim 1 wherein a 
portion of one of said in?atable walls of said shelter is 
separately removable and further comprises means cou 
pling said shelter and said portion of said one of said 
in?atable walls. 

7. The combination according to claim 6 wherein said 
coupling means comprises an encircling in?atable boot. 

8. The combination according to claim 6 wherein said 
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coupling means is attached to mate with like coupling 
means of light shelters for forming a multiple shelter unit. 
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