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1. 

3,461,626 
HINGED, COLLAPSIBLE, STRUCTURAL COVER 
James B. Aitken, Orinda, Calif., assignor to Instant 

Structures, Inc., a corporation of California 
Filed Dec. 7, 1966, Ser. No. 599,881 

Int, C. E04b 1/346, 7/16, 1/32 
U.S. Cl. 52-71 12 Claims 

ABSTRACT OF THE DISCLOSURE 
A building and method of making the same wherein 

a plurality of hingedly interconnected sections are mov 
able from stacked positions into expanded positions 
whereby the sections can form a building when they are 
Secured to a supporting surface. One type of building 
that can be formed with the expanded sections utilizes 
an upright shaft for supporting the expanded sections in 
an elevated position, whereby sidewall means may de 
pend from locations adjacent to the outer peripheries 
of the sections. Another type of building utilizing the in 
vention includes fastening means for securing the outer 
peripheries of the sections to a supporting surface when 
the inner peripheries of the sections are above the sup 
porting surface. 

This invention relates to improvements in building con 
struction and has as its primary object the provision of an 
improved portable building construction and method 
wherein the construction is comprised of a plurality of 
identical, hingedly interconnected rigid sections which 
can be moved from stacked positions with the sections in 
a compact form to expanded positions with the sections 
SWung away from each other whereby the construction 
can be easily transported in its stacked condition from a 
manufacturing site to an erection site and readily moved 
into its expanded form at the building site and which can 
be combined with a central support member for overlying 
a space to be enclosed to thereby serve as a building unit. 
The sections comprising the construction are generally 

triangular in configuration to define a pair of convergent 
side edges. The side edges of each section are coupled to 
corresponding side edges of adjacent sections so that the 
sections fold like an accordion as they are moved into 
their stacked positions. Since the sections are identical, 
their side edges are alignable with each other so that it 
is possible to maintain the hinged connection between 
adjacent sections when they are stacked together. When 
the sections are expanded, the free side edges of the outer 
Sections of the stack can be hingedly connected together 
to complete the construction and allow the sections to 
pivot relative to each other. This pivoting movement per 
mits the sections to be oriented in a desired configuration 
before the sections are made rigid relative to each other. 
After the sections are made rigid with respect to each 
other, the construction defined by the sections represents, 
in a preferred form, the roof of a building. 

Although various means may be employed for secur 
ing the construction in a fixed position relative to sup 
porting surface, in the preferred embodiment of this in 
vention, the construction is combined with an upright 
support shaft. 

In mounting the sections on the shaft, a ring or collar 
is provided within a central aperture defined by the inner 
extremities of the sections when the latter are in their 
expanded positions. The ring is placed over one end of 
the shaft, preferably after the shaft has been mounted 
in its upright position. The ring is slidable along the shaft 
and, when the desired operative location is reached, the 
ring is secured in some suitable manner to the shaft, Ca 
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2 
bles are used to secure the outer extremities of the Sec 
tions to the shaft above the ring. 

If the installation is at ground level, an open top sleeve 
is formed in the ground and the lower end of the shaft 
is inserted in the sleeve. The sleeve, therefore, provides a 
simple, inexpensive and practical means of mounting the 
shaft uprightly. Side walls can then be placed below the 
sections to at least partially enclose the space therebelow. 
The construction may also be utilized in another man 

ner by expanding the sections and interconnecting the 
free side edges of the outer sections with the central 
portion of the construction spaced above the outer periph 
ery thereof. Then, the outer periphery of the construction 
is secured by fasteners to the ground with the sections in 
enclosing relationship to the space between the section 
and the ground. This manner of using the construction 
provides a simple and rugged enclosure which is highly 
portable because of the way in which the sections can be 
stacked for movement to a building site. 

While the construction is suitable for a number of dif 
ferent purposes, it is especially adapted to fill the need 
for portable classrooms required by school districts or by 
other educational organizations. It is, therefore, a further 
object of this invention to provide a building and a 
method of making the same which satisfies this need at 
minimum cost and with a minimum expenditure of time 
and effort in manufacture of the building components 
and erection of the same. 

For the most part, prefabricated or portable buildings 
utilized in the past have been either costly to manufacture 
or to erect. Moreover, these buildings oftentimes are made 
from Wall panels of relatively large sizes to provide the 
necessary structural support so that, if the panels are 
fabricated at a manufacturing site, transportation of the 
panels to the building site immediately becomes a prob 
lem. 
The construction of the present invention overcomes 

the limitations of prior structures by reliance on the sim 
plicity of the hinged panel sections which keep manufac 
turing and erection costs to a minimum and allow a 
building of relatively large size to be partially fabricated 
at a manufacturing site. Also, the time required for erec 
tion is greatly shorted since site preparation can be done 
at the same time that the construction and support shaft 
are being made. 
The configuration of the building will be governed by 

the configuration of the construction. Thus, different 
building configurations can be provided and fall within 
the scope of this invention because it is a simple matter 
to choose between a number of different designs. There 
is no change in erection procedures or in the basic con 
struction of the center shaft. 

Another object of this invention is to provide a build 
ing of the type described which can have any one of a 
number of different external configurations to meet spe 
cifications as well as to satisfy the aesthtic tastes of par 
ticular communities. 
A further object of the invention is to provide a port 

able building construction made from a number of panel 
sections shiftably mounted on and symmetrically located 
about a tubular support shaft wherein the shaft is pro 
vided with water and electrical conduits and heating 
and cooling devices so that utility services are readily 
made available by connecting the utility components in 
the shaft to underground and/or overhead utility lines 
as soon as the shaft is erected in place. 
An important object of the invention is to provide a 

portable building construction and a method of erecting 
the same to form an enclosure wherein the unit is com 
prised of a number of rigid, initially interconnected panel 
sections arranged to have a continuous lowermost periph 
ery about an enclosed space above the periphery when 
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ing structure hereinafter described. These features allow 
building unit 18 to be used over and over again with 
out any substantial modification thereto. 

After building unit 18 is put into place, side walls 
30 can be erected between construction 10 and the sup 
porting surface 21. Thus, the space below construction 
10 can be partially or totally enclosed. Also, inner parti 
tions can be used within the space below construction 10 
to divide the space into a number of rooms or other 
compartments. 
A composite building 32 (FIG. 10) can be made from 

a number of interconnected building units 18. Building 
32 can have any desired dimensions since it is made up 
of a plurality of easily transported components. Also, 
the configuration of the building allows it to be erected 
in irregularly shaped areas to avoid having to eliminate 
objects of natural beauty adjacent to the building site. 
FIG. 9 illustrates one way of mounting shaft 20 in an 

upright position on the ground. A recess is formed in the 
ground and concrete is poured in forms placed in the 
recess to provide a sleeve 33 having an open top which 
removably receives the lower end of the shaft. The height 
of sleeve 33 will be determined by the length and weight 
of the shaft as well as the soil conditions. 

Preparation of surface 22 need not be extensive. Gen 
erally, all that is required is that the surface be leveled 
and paved with some suitable material, such as blacktop 
material. This can be accomplished while sleeve 33 is 
being formed and while construction 10 and shaft 20 are 
being transported to the building site. After the building 
is erected, the surface can be covered in any suitable 
manner, such as by inexpensive carpeting or flooring 
materials so that the building is ready for occupancy as 
soon as the side walls are in place. 

Sections 12 are made at a manufacturing site remote 
from the building site and are preferably hinged together 
at the manufacturing site to minimize production and 
installation costs. One manner of hinging adjacent sec 
tions together is shown in FIGS. 11-14 wherein a T 
beam 32 has means for mounting a hinge pin 34 which 
extends through tubular hinge members 36 of the ad 
jacent sections 12. The sections are, thus, capable of being 
pivoted about the axis of pin 34 from the positions 
shown in FIG. 12 to the positions shown in FIG. 13. 
These two figures represent the collapsed and expanded 
conditions respectively of construction 10. Two differ 
ent locations of construction 10 in its collapsed condi 
tion are shown in dashed lines in FIG. 9. 

Each hinge pin is connected at its inner end to a strut 
38 rigidly secured to and extending radially from collar 
22. Each hinge pin 34 is pivotally mounted by means 
of a pin 42 on the respective strut so that it can pivot 
about the axis of pin 42. Thus, sections 12 have two 
degrees of freedom, namely, pivotal movement about the 
axis of hinge pin 34 and pivotal movement about the axis 
of pin 42. This allows the sections to be shifted into de 
sired positions with respect to shaft 20. One way of posi 
tioning the sections is shown in FIGS. 4 and 5 wherein 
adjacent sections are at an angle relative to each other 
to form crests and troughs at respective hinge lines. The 
particular configuration formed when the construction is 
expanded will be determined by the dimensions and con 
figurations of the sections themselves. 

Collar 22 is initially slideable on shaft 20 and, after 
it is moverd into its operative puosition, it is secured in 
place in any suitable manner such as by a number of 
pins 44 (FIG. 14). Fixing of collar 22 on shaft 20 will 
ordinarily be before the sections are swung into their 
operative positions. 

Shaft 20 is tubular to permit public utility conduits 
and the like to extend through the shaft to locations at 
which outlets are desired. For instance, the construction 
will ordinarily be provided with overhead lights and 
possibly an overhead sprinkling system. Foh these re 
quirements, electricity and water must be supplied. Con 
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6 
duits for these utilities will extend through the shaft 
from above or below the construction, preferably from 
the area adjacent to the ground surface since underground 
utility lines are preferred to overhead lines. 

For purposes of illustration, utility conduits are shown 
schematically in FIG. 11 including a pair of hot and 
cold water conduits 46 which have outlets 48 intermediate 
the ends of the shaft. These conduits extend downwardly 
and connect to corresponding underground conduits 50 
which terminate in a recess 52 formed in the ground 
adjacent to the upper end of sleeve 23. A closure 54 
covers recess 52 and thereby conceals the underground 
utility lines. 

Other utility lines shown in FIG. 11 includes a gas 
conduit 56, a sewer line 58, electrical power main 60 
and a telephone line 62. The underground conduits are 
all coupled to corresponding internal conduits of shaft 
22 by suitable connectors (not shown). Connections can, 
therefore, readily be made to provide for utility service 
in the space below construction 10 as soon as shaft 20 
is put into place. 
For purposes of illustration, shaft 22 has a heating and 

cooling source 64 which is operated by gas from conduit 
56. Source 64 has air inlet openings 66 above the con 
struction and air outlet openings 68 below the construc 
tion. One or more air return ducts 70 are also provided 
to effect circulation of the air within the space below 
construction 10. The various conduits and outlets are pro 
vided in and on the shaft so that connections of over 
head and underground lines can be made as soon as the 
shaft is put into place in sleeve 33. 

Provision is also made for draining precipitation from 
the upper surface of the construction. To this end, an open 
top, tray-like collector 72 is carried on shaft 20 and is dis 
posed to receive rain water or other drainage liquid from 
the upper Surface of construction 10. This drainage liquid 
is then conveyed into a conduit 74 within shaft 20 for dis 
posal in the usual manner in a sewer line or the like. 
To erect building unit 18, shaft 20 is first lifted and 

inserted into sleeve 33. Construction 10 with collar 22 
connected thereto is then lifted and the collar is put over 
the shaft and the construction is lowered with the collar 
Surrounding the shaft. A crane or other suitable load lift 
ing vehicle is used for this purpose. The construction 10 
will be in the collapsed condition shown in FIG. 3 until 
it is ready to be expanded into the condition shown in 
FIG. 4. 
The construction is expanded by allowing adjacent sec 

tions 12 to swing away from each other while they are 
pivoted downwardly. Cables 26 control the lowering of 
the sections and when they are at their desired operative 
dispositions, the lowering is stopped and the upper ends 
of the cables are secured in some suitable manner to shaft 
22 adjacent to its upper end. 

In the expanded condition of the construction, the pivots 
coupling the Sections to struts 38 actually become hinges. 
While the construction is expanded, these pivots are load 
bearing members and their strength characteristics will be 
determined by the weight of construction 10. The sections, 
after they have been expanded, are made rigid with respect 
to each other. This can be done in any suitable manner, 
Such as by braces mechanically connected to adjacent 
Sections. 

After the construction has been made rigid relative to 
the shaft, side walls 30 may be put into place. These side 
walls will enclose the building and will be provided with 
desired doors and windows. Partitions can also be added 
to the building to divide it into a desired number of 
OOS, 

Since the method of erecting building unit 18 requires 
only a minimum number of steps, the building unit can be 
put up in a minimum of time. This erection time is greatly 
minimized by preparing the roof and shaft at the manu 
facturing site. The completion of most work on the build 
ing unit may be accomplished within a matter of hours 
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its stacked condition, having two outermost sections each 
of which includes a free side edge, said free side edges 
being adjacent to each other when said construction is in 
its expanded condition, means hingedly interconnecting 
said free sidge edges when the construction is in its ex 
panded condition, said sections having inner extremities 
defining a central aperture when the sections are in their 
expanded positions, said sections being grouped into pairs 
with the sections of each pair being in face-to-face rela 
tionship and radiating from a common axis passing 
through said aperture when the sections are stacked; a 
shaft; and means secured to said shaft and positionable 
in said aperture for interconnecting said inner extremities. 

7. A portable building construction comprising: a plu 
rality of rigid panel sections of generally triangular 
shape, each section hingedly connected along two op 
posite adjacent side edges to a pair of adjacent sections 
for movement from a stacked position with the opposite 
adjacent side edges in alignment with corresponding side 
edges of the other sections to an expanded position swung 
away from adjacent sections, said construction, when in 
its stacked condition, having two outermost sections each 
of which includes a free side edge, said free side edges 
being adjacent to each other when said construction is in 
its expanded condition, means hingedly interconnecting 
said free side edges when the construction is in its ex 
panded condition, said sections having inner extremities 
defining a central aperture when the sections are in their 
expanded positions, and a ring positionable in said aper 
ture for pivotally interconnecting said inner extremities. 

8. A portable building construction comprising: a plu 
rality of rigid panel sections of generally triangular 
shape, each section hingedly connected along two opposite 
adjacent side edges to a pair of adjacent sections for 
movement from a stacked position with the opposite ad 
jacent side edges in alignment with corresponding side 
edges of the other sections to an expanded position swung 
away from adjacent sections, said construction, when in 
its stacked condition, having two outermost sections each 
of which includes a free side edge, said free side edges 
being adjacent to each other when said construction is 
in its expanded condition, means hingedly interconnecting 
said free side edges when the construction is in its ex 
panded condition, said sections having inner extremities 
defining a central aperture when the sections are in 
their expanded positions; a shaft; means coupled with 
the shaft for mounting the same in an upright position on 
a supporting surface; means positionable in said aper 
ture and mounted for movement along the shaft for in 
terconnecting said inner extremities; and means for se 
curing said interconnecting means to said shaft. 

9. A portable building construction comprising: a plu 
rality of rigid panel sections of generally triangular 
shape, each section hingedly connected along two op 
posite adjacent side edges to a pair of adjacent sections 
for movement from a stacked position with the opposite 
adjacent side edges in alignment with corresponding side 
edges of the other sections to an expanded position swung 
away from adjacent sections, said construction when in its 
stacked condition, having two outermost sections each 
of which includes a free side edge, said free side edges 
being adjacent to each other when said construction is 
in its expanded condition, means hingedly interconnecting 
said free side edges when the construction is in its ex 
panded condition, said sections having inner extremities 
defining a central aperture when the sections are in their 
expanded positions, a shaft capable of extending through 
said aperture, means coupling said outer extremities to 
said shaft when the latter extends through said aperture, 
and means securing said coupling means to said shaft. 
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10 
10. A portable building construction as set forth in 

claim 9, wherein is provided means coupled with the 
outer peripheries of said sections for securing the same 
to a supporting surface. 

11. A portable building construction comprising: a plu 
rality of rigid panel sections of generally triangular 
shape, each section hingedly connected along two op 
posite adjacent side edges to a pair of adjacent sections for 
movement from a stacked position with the opposite ad 
jacent side edges in alignment with corresponding side 
edges of the other sections to an expanded position swung 
away from adjacent sections, said construction, when in 
its stacked condition, having two outermost sections each 
of which includes a free side edge, said free side edges be 
ing adjacent to each other when said construction is in its 
expanded condition, means hingedly interconnecting said 
free side edges when the construction is in its expanded 
condition, said sections having inner extremities defining a 
central aperture when the sections are in their expanded 
positions, means positionable in said aperture for intercon 
necting said inner extremities, and an upright, tubular 
shaft capable of extending through said aperture and 
Secured to said interconnecting means, said shaft having 
conduit means therein, and conduit structure adjacent to 
and exteriorly of the shaft, said conduit structure being 
connected to said conduit means. 

12. A portable building construction comprising: a 
plurality of rigid panel sections of generally triangular 
shape, each section hingedly conected along two opposite 
adjacent side edges to a pair of adjacent sections for 
movement from a stacked position with the opposite ad 
jacent side edges in alignment with corresponding side 
edges of the other sections to an expanded position swung 
away from adjacent sections, said construction, when in 
its stacked condition, having two outermost sections each 
of which includes a free side edge, said free side edges 
being adjacent to each other when said construction is in 
its expanded condition, means hingedly interconnecting 
said free side edges when the construction is in its ex 
panded condition, said sections having inner extremities 
defining a central aperture when the sections are in their 
expanded positions, means positionable in said aperture 
for interconnecting said inner extremities, means for 
mounting and supporting said roof sections in an ele 
vated location above a supporting surface, and side wall 
means extending downwardly from said sections to at 
least partially enclose the space therebeneath. 
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